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I. INTRODUCTION

Hydro Resources, Inc. (HRI), by its undersigned counsel of record, hereby

submits this Response in Opposition to Intervenors' Written Presentation Regarding

Groundwvater, Groundwater Restoration, and Financial Assurance with respect to HRI's

Nuclear Regulatory Commission (NRC) source material license to operate an in sitl

leach (ISL) uranium recovery facility at Church Rock and Crownpoint, New Mexico.

For the reasons discussed below, HIRI respectfully requests that the Presiding Officer

reject each of Intervenors' arguments regarding groundwater, groundwater restoration,

and financial assurance.
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II. BACKGROUND AND PROCEDURAL HISTORY

HIRI applied for an NRC source material license to operate an ISL uranium

mining facility at the Crownpoint Uranium Project (CUP) consisting of the Church Rock

Sections 8 and 17, Unit One, and Crownpoint uranium recovery sites. On November 14,

1994, NRC Staff prepared a draft environmental impact statement (DEIS) and published

a notice in the Federal Register detailing its availability. See 59 Fed. Reg. 56,557

(November 14, 1994). This Federal Register notice provided potentially affected parties

with an opportunity to request a hearing in accordance with 10 CFR § 2.1205. Several

parties filed hearing requests with NRC and a Presiding Officer was designated by the

Atomic Safety and Licensing Board on December 21, 1994. See 59 Fed. Reg. 66,979

(January 8, 1995). However, the Presiding Officer held all aspects of the proceeding,

including final determinations of standing for a hearing, in abeyance until NRC Staff

completed its review of HRI's license application and issued its final environmental

impact statement (FEIS). On February 29, 1997, NRC Staff issued its FEIS and, on

January 5, 1998, NRC Staff approved HRI's license application and granted HRI License

No. SUA-1508.

On May 13, 1998, the Presiding Officer permitted several parties, including the

Eastern Navajo Dine Against Uranium Mining (ENDAUM), the Southwest Research

Information Center (SRIC), and Grace and Marilyn Sam (hereinafter the "Intervenors"),

to intervene to challenge HRI's license under NRC's 10 CFR Part 2, Subpart L

provisions for "informal hearings." See In the Matter of Hydro Resources, Inc.

(Crownpoint Uranium Project), LBP-98-9, 47 NRC 261 (May 13, 1998). Additionally, in

September of 1997, NRC Staff requested leave to participate as a party in the hearing
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process in accordance with 10 CFR §§ 2.1213 & 2.1237. During the hearing, the

Presiding Officer bifurcated the proceeding to address HRI's four proposed uranium

mining sites under its NRC license separately: (1) Church Rock Section 8; (2) Church

Rock Section 17; (3) Unit One; and (4) Crownpoint.

A. Groundwater Area of Concern

As part of the Subpart L hearing process, Intervenors were required to submit a

list of contentions to the Presiding Officer to determine which areas of concern, if any,

were germane to this proceeding. The Presiding Officer admitted the following areas of

concern regarding groundwater as germane: (1) degradation of the Crownpoint and

Church Rock water supplies, threatening public health in violation of the Safe Drinking

Water Act (SDWA); (2) inadequate monitoring for excursions; (3) improper guidance

defining excursions, resulting in inadequate protection of drinking wvater; (4) inadequate

groundwater restoration standards; and (5) failure to demonstrate that adequate

restoration can be achieved. See id. at 268, fn 46-50.

With respect to groundwater and groundwater restoration issues, on January 11,

1999, Intervenors filed their initial written presentation and argued, inter alia, that H4RI's

NRC license should be suspended or revoked based on alleged deficiencies in HRI's

license application and NRC Staff's review of such application. See Intervenors' Written

Presentation in Opposition to Hydro Resources, Inc.'s Application for a Materials

License with Respect to Groundwater Protection, (January 11, 1999) (ACN

ML9901200072). On January 18, 1999, Intervenors filed an amended written

presentation which included additional information and argument. See Interxenors'

Amended Written Presentation in Opposition to Hydro Resources, Inc.'s Application for
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a Materials License with Respect to Groundwater Protection, (January 18, 1999) (ACN

9901210089). On February 19, 1999, HRI submitted its response to Intervenors' written

presentation arguing that its license application satisfied relevant NRC regulatory

requirements for ISL uranium recovery operations. See HRI's Response to Inter'enors'

Brief With Respect to Groundwrater Issues, (February 19, 1999) (ACN ML9903010016).

On August 20, 1999, the Presiding Officer determined that Intervenors'

arguments with respect to groundwater and groundwater restoration issues were without

merit and that HRI's license application satisfied NRC regulations for groundwater

protection and restoration during licensed ISL uranium recovery operations. See In the

Mqatler of Hydro Resources, Inc., 50 NRC 77, LBP-99-30 (August 20, 1999). More

specifically, the Presiding Of ficer determined that Intervenors' characterization of the

geologic features of the proposed Section 8 site was incorrect and that HRI's license

application provided for ample protection of public health and safety with respect to

groundwater issues. See generally id.

After the Presiding Officer issued his decision in LBP-99-30, Intervenors

appealed the decision to the Commission. On July 10, 2000, the Commission declined

review of Intervenors' appeal stating that, where Licensing Board decisions are

dependent on fact-specific submission and the Presiding Officer's interpretation of such

submissions, "'[b]ecause the Presiding Officer has reviewed the extensive record in

detail, with the assistance of a technical advisor, the Commission is generally disinclined

to upset his findings and conclusions, particularly on matters involving fact-specific

issues or where the affidavits or submissions of experts must be weighed."' In the Mlallter

of Hydro Resources, Inc., CLI-00-12, 52 NRC 1, *3 (July 10, 2000) quoting In the Matter
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of Hydro Resources, Inc., CLI-99-22, 50 NRC 3 (1999). Thus, with respect to

groundwater issues, HRI's license application to conduct JSL uranium recovery activities

at Section 8 has been upheld.

B. Groundwater Restoration & Financial Assurance Area of Concern

On March 9, 1999, the Licensing Board issued LBP-99-13 in which the Presiding

Officer opined that the provisions of 10 CFR § 40.36 do not apply to HRI's license

application, that the portions of 10 CFR Part 40, Appendix A regarding permanent

isolation of tailings and the long-term surveillance of such tailings and other milling

wastes are not applicable to HRI's license application, and that HRI's license specifically

mandates financial assurance cost estimates using nine (9) pore volumes for groundwater

restoration with the requirement that the pore volume estimate be adjusted after a

mandatory wellfield restoration demonstration should the pore volume estimate be

deemed insufficient.

Intervenors appealed the decision in LBP-99-13 to the Commission. In CLI-99-

22, the Commission determined that further briefing was required on the issue of (1)

whether HRI submitted sufficient financial assurance information for groundwater

restoration and decommissioning and (2) whether the submission of a financial assurance

plan is a prerequisite to receiving an NRC license for ISL uranium mining. See hI the

Mfatter of Hydro Resources, Inc., CLI-99-22, 50 NRC 3, *42 (July 23, 1999).

After reviewing the parties briefs, on May 25, 2000, the Commission determined

that 10 CFR Part 40, Appendix A, Criterion 9 requires that HRI submit restoration action

plans (RAPs) detailing financial assurance cost estimates for groundwater restoration in

order to be granted a license. See generally In the Mlatter of Hydro Resources, Inc.
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(Crownpoint Uranium Project), CLI-00-08, 51 NRC 227 (May 25, 2000). Declining to

revoke the license, the Commission ordered HRI to submit RAPs for each of its four (4)

proposed ISL uranium recovery sites for NRC Staff review and approval.

In accordance with the Commission's Order in CLI-00-08, I-IRI submitted RAPs

for each of its proposed CUP ISL uranium recovery sites. Subsequently, over the course

of 2001 & 2002, NRC Staff approved FIRI's RAPs and determined that its accompanying

financial assurance cost estimates were sufficient to effectuate groundwater restoration

and decommissioning at each site.

In the interim, this proceeding was held in abeyance pending settlement

discussions between Intervenors and HRI. The Licensing Board appointed a Settlement

Judge to oversee the negotiations. After nearly two years of unsuccessful negotiations,

the Presiding Officer reconvened this proceeding and reviewed each of the parties'

submissions regarding the Church Rock Section 8 RAP and accompanying financial

assurance costs estimates.

Onl February 27, 2004, the Presiding Officer issued LBP-04-03 stating that HRI's

Church Rock Section 8 RAP required three (3) specific revisions prior to conducting any

ISL uranium recovery operations at the site: (1) the RAP's financial assurance cost

estimates could not assume the availability of major site equipment at the time of

restoration; (2) the RAP's financial assurance cost estimates could not assume that site

employees would perform multiple, unrelated tasks (i.e., wearing "multiple hats"); and

(3) the RAP must be revised to reflect the "tremie line" method of well-plugging.

HRI appealed the Presiding Officer's ruling in LBP-04-03 to the Commission

arguing that LBP-04-03's conclusion that a RAP financial assurance cost estimate could
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not assume the availability of major site equipment or the performance of multiple,

unrelated tasks by site employees was incorrect and was inconsistent with NRC

regulations and standard ISL uranium recovery industry practices. In CL1-04-14, the

Commission granted review of HRI's appeal and ordered substantive briefs to be

submitted.

On December 8, 2004, the Commission issued CLI-04-33 finding that the

Presiding Officer's conclusions in LBP-04-03 regarding U-RI's appealed issues (1) and

(2) above were incorrect and, as such, reversed the Presiding Officer's findings. Thus,

the Commission's decision in CLI-04-33 signaled the end of the proceedings regarding

the Section 8 site.

On November 5, 2004, the Presiding Officer issued a scheduling order requiring

HRI and Intervenors to proceed with litigation of all germane areas of concern regarding

the three remaining CUP sites in the CUP: (1) Churchrock Section 17; (2) Unit One; and

(3) Crownpoint. On January 19, 2005, the Presiding Officer approved a joint motion

filed by Intervenors and HRI to amend the briefing schedule as set forth in the Presiding

Officer's November 5, 2004 Order. After approving the parties' requested amendments

to the briefing schedule, on February 3, 2005, the Presiding Officer issued a new

scheduling order reflecting such amendments. More specifically, as agreed by the

parties, the new scheduling order eliminated three germane areas of concern from the

litigation (i.e., environmental justice, financial and technical qualifications, and liquid

waste disposal and surface water protection) and limited one additional area of concern

(i.e., air emissions) to the Church Rock Section 17 site.
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In response to the Presiding Officer's November 5, 2004, scheduling order, as

revised by his February 3, 2005, order and Intervenors' March 7, 2005, written

presentation, HIRI hereby submits this written presentation and respectfully requests that

the Presiding Officer reject each of Intervenors' arguments with respect to groundwater,

groundwater restoration, and financial assurance.

111. STANDARD OF REVIEW'

A. Scope of Licensing Board Rcvicw

Normally, the Licensing Board is charged with compiling a factual record

in a proceeding, analyzing the record, and making a determination based upon the record.

The Licensing Board performs the important task ofjudging factual and legal disputes

between parties and has the responsibility for appraising ab initio the record developed

before it and for formulating the agency's initial-decision based on that appraisal. See

Wisconsin Electric Poll'er Co. (Point Beach Nuclear Plant, Unit 2), ALAB-78, 5 AEC

319, 322 (1972). A Licensing Board is not required to do independent research or

conduct de novo review of an application in a contested proceeding, but may rely upon

uncontradicted Staff and applicant evidence. See Consuiners Power Co. (Midland Plant,

Units I & 2), ALAB-123, 6 AEC 331, 334-35 (1973).

With respect to the jurisdiction of the Licensing Board, a Licensing Board has

only the jurisdiction and power which the Commission delegates to it. See e.g., Public

Service Co. of Indiana (Marble Hill Nuclear Generating Station, Units I & 2), ALAB-

316, 3 NRC 167 (1976). While the Licensing Board possesses the power to provide

initial reviews of license applications in contested proceedings, it does not possess the

power to overrule Commission holdings. Where a matter has been considered by the
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Commission, it may not be reconsidered by a Board. Virginia Electric & Poiller Co.

(North Anna Nuclear Power Station, Units I & 2), ALAB-584, 11 NRC 451, 463-65

(1980). A Licensing Board for an operating license proceeding is also limited to

resolving matters that are raised therein as legitinmate contentions by the parties or by the

Board stia sponte. See e.g., Dairyland Poit'er Cooperative (LaCrosse Boiling Water

Reactor), LBP-88-15, 27 NRC 576, 579 (1988) (emphasis added).

B. Collateral Estoppel

Principles of collateral estoppel, like those of resjudicata, may be applied in

administrative adjudicatory proceedings. US v. Utah Consiruction and Mining Co., 384

U.S. 394, 421-422 (1966). Collateral estoppel precludes re-litigation of issues of law or

fact wvhich have been finally adjudicated by a tribunal of competent jurisdiction. Toledo

Edison Co. (Davis-Besse Nuclear Power Station, Units 1, 2, and 3), ALAB-378, 5 NRC

557 (1977). The application of collateral estoppel does not hinge on the correctness of

the decision or interlocutory ruling of the first tribunal. Id. It is enough that the tribunal

had jurisdiction to render the decision, that the prior judgment was rendered on the

merits, that the cause of action was the same, and that the party against whom the

doctrine is asserted wvas a party to the earlier litigation or in privity with such a party. Id,

Collateral estoppel requires the presence of at least four elements in order to be given

effect: (I) the issue sought to be precluded must be the same as that involved in the prior

action, (2) the issue must have been actually litigated, (3) the issue must have been

determined by a valid and final judgment, and (4) the determination must have been

essential to the prior judgment. See e.g., Houston Lighting & Poit'er Co. (South Texas

Project, Units I & 2), LBP-79-27, 10 NRC 563, 566 (1979).
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C. Statutory and Rcgulatory Pre-Conditions for ISL Uranium Recovery
Pursuant to an NRC License

1. EPA's Safe Drinking Water Act Underground Injection Control
Program

To assure safe and effective underground injection throughout the United States,

in 1974, the United States Congress enacted the SDWA, which, in part, authorized

establishment of the Underground Injection Control (UIC) program so that injection

wells would not endanger current and future underground sources of drinking water

(USDWs). The SDWA empowered the United States Environmental Protection Agency

(EPA) with the primary authority to regulate underground injection to protect current and

future sources of drinking water. EPA also was authorized to provide States with the

opportunity to assume primary authority over UIC programs in accordance with final

regulations promulgated by EPA in 1980, which set minimum standards for State

programs to meet to be delegated primary enforcement responsibility (primacy) over such

programs.' UIC regulations establish specific performance criteria for each wvell class

(ISL uranium mining wells for the CUP are Class III wells) to assure that drinking water

sources, actual and potential, are not rendered unfit for such use by underground injection

of the fluids common to that particular category of wells.

Between 1981 and 1996, EPA granted primacy to 34 States for all injection wells

(except those on Tribal lands). EPA implements the UIC program directly in 10 States

and shares responsibility in six (6) other States. The State of New Mexico has primacy

for the UIC program, but EPA directly implements UIC programs for all Native

'See 42 U.S.C. § 3001i(l) (2005).
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American lands. Unless authorized by rule or by permit, any underground injection is

unlawful and is in violation of the SDWA and UIC regulations.

Before NRC-licensed ISL uranium recovery operations can commence at any

CUP site, IIRI must have obtained two authorizations: (I) an aquifer exemption for the

aquifer or portion of the aquifer wherein ISL mining operations will occur and (2) a UIC

permit. Underground injection is broadly defined as the technology of placing fluids

underground in porous formations of rocks through wvells or other similar conveyance

systems. Thus, all ISL uranium recovery injection well activities require these relevant

authorizations.

2. Aquifer Exemptions

As noted above, the UIC program was created to protect current or future

USDWs. A USDW is defined as an aquifer, or portion thereof, which serves as a source

of drinking -vater for human consumption, or contains a sufficient quantity of water to

supply a public water system, and contains fewer than 10,000 mg/liter of total dissolved

solids (TDS). The broad definition of a USDW was mandated by Congress in Section

1421 (d)(2)2 of the SDWA to ensure that future USDWs would be protected, even where

those aquifers were not currently being utilized as a drinking water source or could not be

used without some form of water treatment.

Within this regulatory framework, however, some aquifers or portions of aquifers,

which can meet the broad regulatory definition of a USDW, may not reasonably be

expected to serve as a current or future source of drinking water. As a result, the UIC

program regulations allow EPA to exempt portions of an aquifer from delineation as a

2 42 U.S.C. § 3001i(b)(1) (2005).
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USDW and allow for injection into such aquifers or portions thereof. EPA regulations at

40 CFR § 144.8 specifically state:

"An aquifer or a portion thereof which meets the criteria for an 'underground
source of drinking water' in § 146.3 may be determined under 40 CFR § 144.8
to be an 'exempted aquifer' if it meets the following criteria:

a. It does not currently serve as a source of drinking water; and
b. It cannot now and will not in the future serve as a source of

drinking water.. .or
c. The total dissolved solids content of the ground water are more

than
3,000 and less than 10,000 mg/L and it is not reasonably expected to
supply a public water system."3

According to EPA, aquifers meeting these criteria are generally associated with it? sitlu

mineral recovery and enhanced oil recovery. If an operator, licensee or permittee wvishes

to inject into a USDW for the purpose of recovering minerals (e.g., uranium), a

demonstration must be made that the proposed aquifer meets at least one of the

exemption criteria. EPA has issued guidance on the standards that must be satisfied to

qualify for an aquifer exemption. To the best of HRI's knowledge, there is no provision

in the SDWA authorizing revocation of an aquifer exemption granted pursuant to 40 CFR

§ 144.8 nor has EPA promulgated regulations establishing criteria for revocation of an

aquifer exemption nor has it ever actually revoked such an exemption.

In addition, EPA does not prescribe specific groundwater restoration standards for

exempted aquifers, because such exempted aquifers will not be used as drinking source at

any point after ISL operations are complete. However, as described in 40 CFR § 146.7,

EPA does require corrective action/remediation for any contamination of adjacent, non-

' See 40 CFR § 144.8 (2005) (emphasis added).
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exempt aquifers in accordance with the purpose of the SDWA and the UIC program to

protect USDWs.4

3. Underground Injection Control Permits

To obtain a permit for a new Class III well, the owner/operator or licensee must

file an application with the UIC Director for the relevant jurisdiction containing specific

information listed in 40 CFR Part 146 or in applicable State requirements. Once a UIC

permit application has been reviewed, the applicant will be notified of the items needed

to complete the application, if any. After a complete application is received, an initial

decision to grant or deny the permit is issued. UIC regulations also provide opportunities

for public participation and comment.

A UIC permit for each site is a necessary prerequisite for the operation of an ISL

uranium recovery project such as the CUP. Such a permit necessarily assumes that the

aquifer or portion thereof to be used for underground injection cannot now or in the

fiuture be used as a USDIV. Without this fundamental assumption, a UIC permit for ISL

uranium mining will not be issued.

Pursuant to its NRC license, HRI will be required to restore mining zone

groundwater (exempted aquifer groundwater) consistent with pre-mining water quality or

secondary standards (e.g., maximum contaminant levels (MCLs)) prescribed for given

constituents under the SDWVA. Additionally, if neither restoration goal referenced above

can be satisfied, a licensee is permitted to request an exemption for a constituent upon a

4 For fuirther discussion on this issue, please see HRI Exhibit A at TIT, 12-18.
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showing that there will be no adverse impacts on public health and safety.5 This

requirement is permissible, because the aquifer exemption concept assumes that the

exempted aquifer or portions thereof will not serve as a d~rinking water source at any

time.

Thus, EPA's UIC program recognizes that many aquifers or portions thereof

cannot now or ever in the future serve as viable USDWs. In many cases, the

contamination in such water sources is created by the presence of high concentrations of

minerals (e.g., uranium) that may be recovered using underground injection methods. As

such, the UIC program provides for aquifer exemptions, which must be obtainedpr ior to

the commencemzent of underground injection for the purposes of ISL uranium recovery.

IV. ARGUMENT: GROUNDWATER: CHURCH ROCK SECTION 17, UNIT
ONE, & CRO0VNPOINT

To promote better organization, HRI has prepared Sections IV, V, and VI of this

written presentation to encompass all three remaining HRI uranium recovery sites.

Should any argument require HRI to differentiate between uranium recovery sites, HRI

wvill provide separate subheadings in accordance with the Presiding Officer's Order of

November 5, 2004. As many of Intervenors' site-specific arguments are addressed in

HRI's expert affidavits, specific references to such affidavits will be provided where

relevant.

5 This procedure is similar to that provided for conventional uranium milling licensees in 10 CFR
Part 40, Appendix A, Criterion 5 which allows groundwater remediation to background or MCLs,
whichever is higher, or to constituent-specific alternate concentration limits (ACLs) upon a
demonstration that the latter will not result in any adverse impacts on public health, safety, and
the environment.
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A. -1RI Concedes that the Secondary Groundwater Standard May Be Set
At 0.03 nig/L for All CUP Sites

Initially, Intervenors argue that the secondary ground water restoration standard of

0.44 mg/L for uranium at each of the three (3) remaining CUP mining sites (i.e., Church

Rock Section 17, Unit One, and Crovvnpoint) should be revised to reflect the new SDWA

maximum contaminant level of 0.03 mgfL (MCL) for uranium in drinking wcaer sources.

More specifically, Intervenors allege that implementation of the 0.44 mg/L will result in

various harmful effects to groundwater in the mining zone portion of the aquifer and to

nearby non-exempt aquifers that potentially may serve as a USDW under EPA

regulations.

Intervenors allege that each of the aquifers, or portions thereof, at Church Rock

Section 17, Unit One and Crownpoint where uranium recovery will occur currently serve

as drinking water sources and that ISL uranium recovery in such aquifers will result in

permanent contamination of a USDW. See Intervenors' March 7, 2005, Written

Presentation at 22, 31, & 33. This allegation includes assertions that the current

secondary groundwater restoration standard is not intended to protect USDWs and that

HRI should be required to restore groundwater in the mining zone to the SDWA MCL for

uranium. See id. at 59-60. In support of these arguments, Intervenors offer the testimony

of John Fogarty, Donald Molony, and Richard Abitz, as well as citations from and

discussions on numerous treatises and studies. See id. at 22-39 & Intervenors' Exhibits

N, Q, & R.

Intervenors arguments are without merit for several reasons. Initially, Intervenors

assumption that the aquifers or portions thereof in the Church Rock Section 17, Unit One,
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and Crowvnpoint uranium recovery zones can be classified as USDWs under the SDWA6

ignores the fact that HRI is not permitted to conduct ISL uranium mining operations in

any aquifer without an aquifer exemption. As stated above, EPA's UIC program requires

the issuance of aquifer exemptions prior to the commencement of injection into aquifers

where minerals may be recovered (e.g., uranium). EPA does not issue aquifer

exemptions for aquifers that potentially may serve as a drinking water source presently or

in the future. As a result, HRI cannot conduct ISL mining activities in the aquifers at the

three remaining sites unless EPA determines that the water in the recovery zone cannot

serve as a potential source of drinking water. The issue of whether these particular

aquifers can serve as drinking water sources wvill be decided when HRI applies for aquifer

exemption. Presumably, these aquifer exemptions will be based on the high

concentrations of uranium (and uranium progeny; radium, and radon) that make the water

in these aquifers or portions thereof unfit to be a USDW.7 Therefore, Intervenors'

contentions are not a matter for this Licensing Board to adjudicate and need not be

addressed.

Further, even if the Licensing Board determines that Intervenors' arguments

should be addressed, HRI does not contest Intervenors' request to amend the secondary

groundwater restoration standard to reflect the 0.03 mg/L SDWA MCL for uranium.

6 Intervenors also allege that the Cow Springs aquifer will serve as an USDW for the proposed
Springstead Estates Project near the Church Rock Section 17 mining site. Intervenors' March 7,
2005, Written Presentation at 23. Prior to the submission of their written presentation,
Intervenors requested that the Licensing Board, and later the Commission, direct NRC Staff to
supplement the FEIS to account for the potential construction and occupancy of the SEP. In both
cases, Intervenors' request was rejected, because the SEP is merely in a conceptual stage and
should not be part of the NRC's evaluation of the CUP. See In the Matter of Hydro Resources,
Inc. (Crownpoint Uranium Project), 2004 NRC LEXIS 203 (October 22, 2004).
7 For addition discussion on this issue,please see HRI Exhibit A at by 35-39 & Attachment A.
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When HRI submitted its license application (1988) and NRC Staff drafted and issued the

DEIS (1994) and the FEIS (1997), EPA had not yet promulgated an MCL for uranium for

drinking water sources. As a result, NRC Staff and HRI reviewed the various potential

secondary standards for groundwater from different regulatory authorities. After this

review was complete, NRC Staff and HRI agreed to select the 0.44 mg/L standard for

uranium for the CUP's secondary groundwater restoration standard. By selecting this

standard, HRI and NRC Staff sought to ensure that groundwater in the relevant mining

zone aquifers would either be restored consistent with pre-mining wvater quality or be

compliant with a relevant regulatory standard.

In the time period between the issuance of the FEIS and the present, EPA

promulgated its final rule for uranium in drinking water and set the MCL for uranium at

0.03 mg/L. Since the promulgation of this standard occurred after the submission of

HRI's license application and the creation and issuance of the DEIS and FEIS for the

CUP, such standard was not among the potential options considered by NRC Staff and

HRI when detennining the proper secondary groundwater restoration standard. As a

result, HIRI agrees that now it is proper to set the CUP's secondary groundwater

restoration standard at 0.03 mg/L.

In summary, Intervenors' arguments relating to the potential impacts to public

health and safety and the enviromnent 8 as a result of setting the CUP's secondary

groundwvater restoration standard need not be evaluated by the Licensing Board because

the aquifers or portions thereof where mining operations will occur require EPA aquifer

8 Although -RI does not dispute the application of the new SDWA MCL for uranium to the CUP,
URI does not necessarily agree with Intervenors' interpretation of the potential health and safety
impacts of uranium in drinking water.
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exemptions and UIC permits. These exemptions and permits require, by regulation, a

determination by EPA or other relevant regulatory authorities that such aquifers cannot

now nor in the future be considered a USDW. Further, even if such arguments are

evaluated by this Licensing Board, HRI does not object to setting the CUP's secondary

groundwater restoration standard at 0.03 mg/L. Therefore, based on the requirements of

EPA's SDWA UIC program and HRI's concession to Intervenors' request to revise the

secondary groundwater restoration standard discussed above, Intervenors arguments

regarding the potential adverse impacts of the 0.44 mg/L standard are moot.

B. Intervenors Havoc Failed to Demonstrate that HRI's Proposed ISL
Uranium Recovcry Operations WNill Result in Migration of
Contaminants to Adjacent, Non-Exempt Aquifers

Next, Intervenors offer several arguments alleging that HRI's proposed ISL

uranium recovery operations at the Church Rock Section 17, Unit One, and Crownpoint

sites will result in the migration of contaminants from each respective uranium recovery

zone to adjacent non-exempt aquifers and the contamination of a USDW; particularly the

existing Crownpoint municipal wells. Specifically, Intervenors allege: (1) that HRI's

groundwater flow model is improperly calibrated for the calculation of potential

migration times, (2) that HRI has improperly characterized the Westwater Formation as

"homogeneous," (3) that the study of outcrops at the Westwvater provides more relevant

geological data than tests used by HRI, (4) that HRI's pump test data demonstrates that

the aquifer is "heterogeneous at each mining site, and (5) that HRI has misinterpreted is

own pump test data and geophysical logs. Intervenors' March 7, 2005, Written

Presentation at 73-74, 78-81, & 85-86. Intervenors also allege that the Westwater

Formation in the uranium recovery zones is not vertically confined and that the
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"Recapture Shale" does not exist at the Church Rock Section 17 site. Id at 77, 83-84, &

87-89. In support of these allegations, Intervenors offer the testimony of Spencer Lucas

(Lucas), Richard Abitz (Abitz), and Michael Wallace (Wallace) to demonstrate that

migration of contaminants will occur outside the mining zone.9

1. Intervenors' Expert Testimony Regarding Its Groundwater Model
and the Presence of "Channels" Should Be Rejected

Intervenors' main focus is on the alleged existence of "channels" in the

Westwater Formation that will promote the rapid, uncontrolled migration of groundwater

contaminants and mining solutions from the exempted aquifer in the uranium recovery

zone to adjacent, non-exempt USDWs. Intervenors' expert, Wallace, alleges that the

groundwater model used by HRI to demonstrate that the migration of mining solutions

will not endanger non-exempt USDWs is flawed. In response to HRI's model, Wallace

offers testimony involving a new groundwater model that allegedly is "better calibrated"

than HRI's model. Using this model, Intervenors' allege that groundwater contaminants

wvill migrate more quickly from each of the proposed mining sites to non-exempt USDWs

than originally estimated by HRI and NRC Staff in the FEIS. Id. Further, Intervenors

offer additional testimony to refute HRI's statements that these alleged "channels" do not

exist.

As will be discussed belowv, Intervenors' "channel" concept is without merit and

is not supported by any of the data or other information currently in the record. Indeed,

in LBP-99-30, Judge Bloch determined that Intervenors' "channel" theory was not

applicable to the CUP. See generally LBP-99-30. More specifically, Judge Bloch stated:

9 It is wvorth noting at the outset that none of Intervenors' "experts" has had any recent "hands-on"
experience with ISL uranium recovery pre-mining characterization, production or groundwater
restoration.
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"For the Intervenors' concerns about channelways to be relevant to this
proceeding, there must be narrow channelways that transport water must faster
than surrounding rock, possibly causing water to bypass monitoring wvells and to
create rapid excursions, much as if there were underground pipes that somehow
manage to avoid all the monitoring wells... .I conclude, based on a review of the
entire record, that the Westwater does not contain channelways."

LBP-99-03 at *14.

Since Intervenors' rest many, if not all, of their allegations regarding groundwater

contamination in adjacent USDW's from HRI operations on this "channel" concept, if

Judge Bloch's decision as affirmed by the Commission and I-IRI's written presentation

and expert testimony effectively demonstrate that Intervenors' channel theory is without

merit, then their entire case fails and must be rejected.

a. Wallace Testimony Regarding Model Calibration and the Existence of
"Channels" in the Wcstwater

Contrary to Intervenors' assertions, "channels" promoting groundwater

excursions do not exist at the CUP. Intervenors allege that HRI's groundwater model for

demonstrating retarded groundwater migration is improperly calibrated and that

Wallace's new groundwater model is "better calibrated"1 0 and more accurately depicts

the potential for groundwater excursions and travel times to adjacent, non-exempt

USDWs.

Initially, HRI's expert, Mr. Bartels, analyzes the model presented by Wallace with

respect to the Westwater and determines that they lack proper foundation:

"[l]acking the specific data input for those models, the assumptions of the basic
models themselves can be neither verified nor validated. Rather than specifics of
the models, cell by cell (layers and thickness, size in 3-D, boundary conditions, K,
storage, porosity, well locations, open intervals, flowrates, etc.), Wallace provides

'° HRI Exhibit B at T, 130-139 also provides detailed analyses of Wallace's "animation" and
"predictive" models.
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only generalized information (Wallace Figures 5, 6, and 23 from Exhibit B, and
Table I at 'Il 32)."

HIRI Exhibit B at b¶ 135-136.

Without this information, Mr. Bartels concludes that Wallace's model can only be

evaluated "generally" and not with any specificity. Given that "each of the cells and stem

parameters are important in assessing their claims," Wallace's model lacks the proper

foundation to be considered viable. See id. at ¶ 136.

Wallace also assumes that his model is "more closely calibrated to HRI's pump

test data than HRI's model." However, Mr. Bartels strongly disputes this conclusion

wvlhen he states, "[t]here is no justification for suggesting that detail is know about the

Crownpoint site to the extent shown in his [Wallace] Exhibit B at Figures 5 and 17

[attached here as Exhibit N]...." HRI Exhibit B at ¶ 134. With respect to the data and

input actually provided by Wallace for his SEP model, Mr. Bartels states, "[a] close

examination of that data, in trying to validate his model, shows some values to be hugely

exaggerated (despite his claims that the model was 'conservative')." Id. at ¶ 130. Mr.

Bartels also asserts that Wallace failed to use the correct data in several instances, such as

with respect to the proposed SEP:

"his calculated drawdown is too lowls by 60 (10 X 6) times; instead of
200 feet drawdown calculated by Wallace, it should be 12,000 feet of
drawdown .... Wallace... simply ignores scientific evidence that is inconvenient
for his argument...."

Id. at 88.

Wallace's failure to use the correct data is compounded by his reliance on assumptions

with no evidence:
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"His scenario.. .requires these unproven assumptions.. .(1) that the SEP
will ever be constructed, or even started before HRI has finished mining at
Church Rock Section 8 and 17, (2) that there is sufficient transmissivity in Cow
Springs to pump 417 gpm, (3) that there is sufficient water in the area to pump
417 gpm, (4) that a 'set of blocks is postulated toformn an effective!)' continuous
field'froyn Section 1 7 to an anticipated municipal li'ellfield at the north end of
the proposed Springstead conmnnity, approximately 18, 000feet away' leaking
from above but not to the sides, (5) that monitor wells do not exist at Church
Rock, or are ignored by NRC or other regulatory agencies for 150 years, [and] (6)
that his model is credible."

Id. at ¶ 88.

By relying primarily on assumptions without supporting evidence, Wallace's testimony

does not convey any credibility.

Then, Mr. Bartels analyzed the general premise underlying Wallace's testimony

which he determined to be that "Wallace is attempting to recast his original single

pipeline theomy... into a heterogeneous system model shown as his Figure 5 (see

Attachment N)." HRI Exhibit B at ¶ 92 (emphasis in original). As a general proposition,

Mr. Bartels states that, "his [Wallace] 'pipelines' were shown to be nonsensical" by

Judge Bloch in 1999. See id. More specifically, Mr. Bartels notes that,

"Wallace.. discussed the 'pipeline' fault as if it existed without noting the evidence to the

contrary [Bartels (2004) at T 25]." Id. at 1 78. When evaluating Wallace's SEP

testimony from 2004 using available evidence, Mr. Bartels determined that:

"[w]e are expected to defend ourselves against the imaginary concept that
buried sedimentary blocks formed and bounded an 18,000 foot 'pipeline'
that.. .goes exactly where Wallace wants it, from [Church Rock] Section 17
to Springstead municipal wells, even though no such wells exist, and no one
knows if SEP will ever be constructed, or if, or where municipal well will ever be
drilled."

Id. at 'i 83.
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According to Mr. Bartels, the same inconclusive, convenient conclusions without

supporting evidence reached by Wallace with respect to the SEP can be projected over

his analysis of the CUP at Unit One and Crownpoint:

"D]ust as he does now for the SEP, Wallace (1999) proposed single
'pipeline' channels containing all of the flow from the Crownpoint
municipal wells ....[However], the barriers or boundaries of the channel that
Wallace...proposes would be evident from the pump tests of the area,
and have nevcr been observed, not at Church Rock, Unit 1, or Crownpoint."

Id. at ¶¶l 84 & 92.

Based on this lack of practical evidence, Wallace's "channel" concept should be rejected.

Moreover, according to Mr. Bartels, Wallace's (and Abitz's) testimony focuses

generally on discussions of heterogeneousfluvial systems versus homogeneous systems.

However, based on their fundamental misunderstanding of the critical differences

between the two systems, they fail to recognize that "the fluvial and heterogeneous nature

of the sands in New Mexico have been repeatedly and extensively discussed, and the

sands in New Mexico are no different from most other ISL settings,"-that is, they

behave hljdrologically as a homogeneous unit. Id. at a 94. Based on a comprehensive

review of multiple ISL uranium recovery facilities in the United States, Mr. Bartels

agrees with Judge Bloch's decision from 1999:

"The conclusion was reached in 1999:

"Bloch (1999) at p. 15: "I agree with HRI expert Bartels
that if lengthy channelways exist at Church Rock, they
should occur in other ISL uranium sites which have a very
similar fluvial environment. (Bartels Affidavit at 10-14.).
Channelways have not been reported elsewhere, so far as
I am not aware, nor do the Intervenors provide evidence of them'."

LBP-99-30 at * 19.
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Therefore, based on the discussion above, Wallace's testimony regarding the presence of

"channels" in the Westwater should be rejected.

b. Lucas Testimony Rcgarding the Existence of "Channels" at the
Wcst-watcr

Next, Lucas cites Cowan in an attempt to demonstrate that the Westwater

Member is helerogeneous and that such "channels" exist. However, Mr. Licbnovsky

refutes Lucas as follows:

"Cowan's paper specifically demonstrates that at the small scale that the
Westwater Canyon Member is not lithologically heterogeneous and does not
consist [sic] of numerous, interlaced ribbon-like sandstone bodies and lenses of
conglomerate and mudstone but does consist [sic] of amalgamated and coalesced
sandstone sheets."

HRI Exhibit C at ¶ 73 (emphasis added).

According to Mr. Lichnovsky, Cowan's writing "certainly excludes ribbon-like

permeability channels being present at any of the HIRI sites....The small-scale ribbon-like

channels that Lucas and Wallace envision simply are not present." Id. at ¶y 74 & 77.

Further:

"[t]he ore deposits occur at the edge of a large body of oxidized sandstone,
not in long ribbon-like sandstone pointing away from the outcrop....The small
lithofacies (sand depositional features) Lucas sees on the outcrop do not act
hydrologically independent from the enclosing sandstones. As can be seen by
Cowan's references to aquifer conduits...."

Id. at 77 (emphasis in original).

Mr. Lichnovsky's conclusions are also verified by the natural groundwater flow

pattern at the CUP uranium recovery sites. As stated by Mr. Lichnovsky:

"[t]he groundwater flow pattern that helped create the deposits [at the CUP sites]
is the one that is still active today.. .The deposits occur at the interface between
oxidized sandstone and reduced sandstone... .As the groundwater moves down
gradient through the coalesced and amalgamated sandstone sheets the uranium is
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continuously deposited at the oxidation/reduction interface. Thus, the one
controlling factor in the location of the ore body is geochemistry."

Id. at¶ 91.

The ore body or "roll front" is labeled based on its relationship to the others that are

present. In the case of the Westwvater, "[t]he roll fronts trends are perpendicular- to the

regional groundwater gradient. It also trends perpendicular to the original direction of

sand deposition." HRI Exhibit C at ¶ 91 (emphasis added). Contrary to Intervenors'

assertions that "channels" exist, Mr. Lichnovsky concludes, "the ore does not occur in

small ribbon-like channels that would be perpendicular to the cross section." Id. at ¶ 89.

Thus, Intervenors allegation that "channels" exist to promote groundwater excursions

from the mining zone to non-exempt USDWs should be rejected.

Further, in order to bolster their "channel" theory, in view of HRI's expert, Mr.

Dan W. McCarn, Intervenors have gone to great length to mischaracterize his expert

testimony on this issue. In HRI's February 19, 1999, written presentation, Mr. McCarn

presented expert testimony and several analytical figures describing the geological

conditions at the CUP. After reviewing technical documents, including geophysical well

logs prepared by HRI and the natural depositional conditions in the Westwater

Formation, Mr. McCarn presented expert testimony stating" I that he was unable to find

evidence of discrete channeling, and the development of the specific sand units appeared

to be continuous over considerable distances. HRI Exhibit D at ¶s 39-76

" As will be discussed below, Mr. McCarn's findings are consistent with FIRI's characterization
of the Westwater at the CUP as acting 1iydrologically like a Ihomnogeneoisfliwial systemn.
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Mr. McCarn also notes that Abitz mischaracterizes each of his findings with

respect to the existence of "channels" in the Westwater at the CUP. For example, as

stated by Mr. McCarn:

"Abitz quotes McCani as an important source to his and Wallace's
affidavits. He does so, however, disregarding the most important
regional ore control which is the extensive developmnent of a regional
redoxfront wi'hich extends continuouslyfor lOs ofkilonmeters in the
Wesiwater Canyon AMember and has beets wvell-tiocumented by such
sources as Saucier (1980)."

ld. at _.

Intervenors' mischaracterization of Mr. McCarn's testimony also extends to Intervenors'

claim that his testimony supports the potential for groundwvater excursions and that -IRl's

proposed groundwater monitoring program is insufficient to detect such excursion. In

response to Abitz's statement that Mr. McCarn's testimony supports this statement, Mr.

McCarn states, "I categorically refute this statement, and I have categorically refuted this

simplification of my paper since 1999...McCarn (1999) refuted this interpretation of

Figure 8 and presented to the court the original paper, which has since been published by

the IAEA [International Atomic Energy Agency] (2001)." Further, as stated by Mr.

McCarn, "[i]f groundwater flowv was being channeled through narrow, discontinuous

channels as suggested by Abitz and Wallace, continuous mineralization could not occur

in the vicinity of Crownpoint and Church Rock."12

12 Mr. Lichnovsky's expert testimony also supports Mr. McCarn's findings. As stated by Mr.
Lichnovsky when discussing the creation of uranium ore deposits that may be mined using ISL
uranium recovery techniques:

"This type of deposition requires that the sandstone aquifer is continuous
and expansive because oxidized water must pass through large volumes
of rock that contains small amounts of uranium and then travel uninterrupted
to the redox contact where accumulation or deposition can ultimately occur."

HRI Exhibit C at _.
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Based on his analysis of Intervenors' experts and their improper use of his expert

testimony, Mr. McCarn concludes:

"[s]ince the NRC hearing in 1999, SRIC has continued to use my publication
as if the 1999 hearing never occurred, namely, to continue to use the reference
to McCam (1997) as support in their campaign to convince, the public, and the
Navajo population that their health and water quality were at stake and under
attack by HRI."

HRI Exhibit D at 49.

Thus, any attempts by Intervenors' experts to use Mr. McCarn's testimony to

demonstrate the existence of "channels" in the Westwater at the CUP should be rejected.

2. The Wcsthwatcr Acts Hydrologically as a l omogen cous Fluvial System

As stated above, Intervenors' initially challenge HRI's statements that the

Westwater acts as a "homogeneous" fluvial system and that their expert testimony

demonstrates that channels exist that wvill allow contaminants to migrate rapidly from

exempt aquifers to non-exempt USDWs. Further, Intervenors contend that the

"Recapture Shale" of the Morrison Formation does not serve as a confining layer to

prevent the migration of contaminants from the uranium recovery zone aquifer at each

CUP site to adjacent USDWs and that HRI's experts misinterpreted the geophysical well

logs used to determine the presence of the Recapture Shale. Intervenors' claim that the

potential for migration of contaminants to non-exempt aquifers demonstrates that HRI's

license should be revoked.

a. HRI's Allegcd Characterization of Westivatcr as "IHomogeneous"

First, Intervenors completely mischaracterize HRI's description of the Westwater

Formation's geological features. Intervenors allege that HRI has characterized the

Based on this information, Mr. Lichnovsky concludes, "[c]l1anllels would not provide the
necessary source rock." Id.

27



Westvater Formation as a "homogeneous pile of sand." At no point has HR] referred to

the Westwvater Formation in this manner. In fact, as stated by Mr. Pelizza, "HRI has

characterized the Westwater Formation as a fluvial system." See HRI Exhibit A at 'l 134-

147. For example, HRI's Crownpoint Technical Report of 1993, §§ 2.2.1.1 & 2.6.2 and

the Church Rock Revised Environmental Report of 1993, § 2.6.2 both characterize the

Westwater Formation as a "fluvial system" and demonstrate that -IRI has not

characterized the Westwater Formation as physically homogeneous. See id. On the

contrary, HRI has consistently stated that, hlydrologicalljy, the Westwater Formation acts

as a homogeneous, fluvial system for the purposes of HRI's ISL uranium recovery

operations. See id.

Further, as stated by Mr. Lichnovsky, the Westwater has been characterized as a

homogeneous, fluvial system by multiple experts:

"the Westivater Canyon was deposited as a broad alluvial fan sequence
with a preponderance of thick arkosic sandstone on the west side of the San Juan
Basin, shaling out to the east and northeast of the fan system (Galloway 1980 p.
60)."

HRI Exhibit C at T 72.

Based on these findings and the statements of other experts, Mr. Lichnovsky concludes,

"[t]he Westwater Canyon was deposited as sheet sandstones, with each sheet overlying

and scouring into another sheet. These sandstone sheets are coalesced and amalgamated

into thick sandstone bodies [sic] that fmnction hydrologically as one unit." Id. (emphasis

added).' 3

13 It is worth noting that the sandstone sheets to which Mr. Lichnovsky refers are present
throughout the entire San Jhan Basin, and the CUP uranium recovery sites are part of the San
Juan Basin. See generally HRI Exhibit C.
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In addition, the issue of wvhether the Westwater acts, hydrologically, as a

homogeneous unit already has been addressed by this Licensing Board. In LBP-99-30,

Judge Bloch reviewed Intervenors' allegations that HRI mischaracterized the Westwater

as "homogeneous" and HRI's assertions that its characterization of the Westwater was

that it acted hydrologically as a "homogenous" unit. Judge Bloch determined that the

"most reasonable characterization" was that the Westwater acted hydrologically as a

homogeneous unit. See LBP-99-30 at *21-22. Based on this finding, Intervenors

effectively are collaterally estopped from arguing this issue for the remaining uranium

recovery sites without some concrete evidence that circumstances are significantly

different (which each of HRI's experts demonstrate does not exist), Judge Bloch's

opinion should apply to the portions of the CUP outside of Church Rock Section 8, and,

therefore, Intervenors' arguments regarding this issue should be rejected.

b. The Presence of the Recapture Shale, Geophysical Wcll Log
Intcrprctations, and Pump Tests

Second, Intervenors' allegation that the "Recapture Shale" of the Morrison

Formation is not present as a confining layer composed of shale and does not assist in the

prevention of groundwater migration is incorrect. As stated by Mr. Lichnovsky, "HRI

had designated the underlying interval of mudstone and siltstone (of the Recapture

Member) as the Recapture Shale." HRI Exhibit C at ¶j 25. With respect to Lucas'

analysis, Mr. Lichnovsky states:

"[t]he references ...that Lucas...cites, plus all published descriptions of the
Recapture Member, state that the Recapture member consists of sandstone,
claystone, rnudstone, and siltstone. A continuous layer of mnudstone, claystone
or clayey sillstone that overlies or underlies the production zones is an aquatard
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(confining layer) and wvillpprevent mnining solhtionsfiromn containinaling ovterlying
or underlying i 'ater bearring zones."

See id. at 24 (emphasis added).

Using this information, HRI uncovered the existence of "a confining layer of mudstone

and siltstone below the ore bearing section of the Westwater Canyon at all four HRI

sites." See id at ¶j 25. Whether or not it is fully composed of "a true shale," the

Recapture Shale still functions as a confining aquitard. As stated by Mr. Lichnovsky,

there are varying degrees of permeability in materials that function as aquitards and the

Recapture Shale unquestionably will serve as an aquitard for the five to seven years of

ISL uranium recovery. Id. at by 17, 24-25. This conclusion wvas supported in 1999 by

Judge Bloch when he stated, "many drill holes penetrated the Recapture Shale to varying

degrees and in every case its characteristics are those of an aquatard." See LBP-99-30 at

*23.

Further, Intervenors' allegation that HRI's expert misinterpreted the geophysical

well logs used to determine the presence of the Recapture Shale is also incorrect.

Intervenors assert that an analysis of the geophysical logs provided by HRI demonstrates

that the Recapture Shale does not occur at the proposed mining sites and that, based on

these logs, the potential for groundwater migration is increased. With respect to the

geophysical logs, Mr. Lichnovsky states, "[a]t all of the sites there are many exploration

drill holes, each with its own geophysical log. These geophysical drill hole logs record

the lithology of subsurface rocks." Id. at ¶ 25. After reviewing Intervenors' testimony,

Mr. Lichnovsky states that their interpretations of these geophysical logs are

fundamentally flawed. For example, Mr. Lichnovsky states:

"Comparing Cretaceous Shale to a Jurassic mudstone and siltstone sequence
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and expecting them to match exactly is foolish... Lucas in saying the SP values
in drill hole 53/41 in the Recapture correspond to SP values in the Westwater
Canyon is unbelievable.. .Geophysical logging is no 'black box' science, these
geophysical logs have been used by the petroleum industry since the 1 930s.

HRI Exhibit C at ¶ 30.

Based on his analysis of the technical aspects (i.e., geophysical log curves), Mr.

Lichnovsky concludes that the Recapture Shale is indeed present and that "to interpret the

Recapture Member as not being present below the Westwvater Canyon in Section 17,

Church Rock, Crownpoint, or Unit One sites or as 'almost wholly sandstone' questions

the credibility Lucas' testimony."' 4 Id. at ¶ 34 (emphasis in original). This conclusion is

supported by several authors who have produced publications describing the Recapture

Shale:

"[m]ost authors show the Westwater Canyon is underlain by the Recapture
Member across the entire Grants Uranium Region (Galloway 1980...Wentworth
1980...Ristorcelli 1980...Place 1980...Kirk and Condon 1986...and so on)....Tile
important fact is that an aqititard of claystone and sillstone is present below the
production zone at Section 1 7 and Church Rock."

Id. at ¶ 36 (emphasis added).

With respect to a "thinning" of the Recapture Shale at the outcrop near the Cow

Springs Aquifer, Mr. Lichnovsky states, "one can not assume this is the case 4 or 15

miles down dip from the outcrop,...." Id. at ¶ 22. Using standard industry practices of

analyzing geophysical well logs, Mr. Lichnovsky confirms that "geophysical logs at the

sites indicate the presence of an overlying and underlying aquitard at the Section 17,

4 See also HIRI Exhibit F for further discussion on this point.
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Church Rock [sic], Unit One and Crownpoint sites."15 Id. Further, additional safeguards

are in place to detect and prevent migration of contaminants as "monitor wells will be

placed in overlying and underlying aquifers to insure these zones are not being affected

[sic] during mining and restoration." Id. at 17 17. Therefore, based on these factors,

Intervenors' allegations regarding the presence of the Recapture Shale and the analysis of

geophysical wvell logs should be rejected.

Finally, with respect to Wallace's characterization and critique of HRI's pump

tests and models, Mr. Bartels states generally:

"Wallace does not appear to have ever designed, conducted, or performed
the original analysis of a pump test on the scale of ISL 'site characterization,'
and most obviously on the scale of an ISL welfield ....Wallace appears to have
no actual experience in either drilling or re-completion of wells, deep or shallow,
so lacking such experience, he has no basis to characterize a well re-completion as
either 'typical' or otherwise."

HRI Exhibit B at 1 142 & 148.

However, wvith respect to the pump tests, despite Wallace's statements to the contrary,

Mr. Bartels states, "the test design is sound, resulting in reasonable distances between

pumping and monitoring wells at each phase of the program..." Id. at J 152.

In addition, with respect to Wallace critique of HRI's "well re-completion," based

on his experience in oil drilling and as a drilling engineer, Mr. Bartels states, "I tried to

convey the difficulty and riskiness of re-completing wells on page 5 of the original pump

test report...(Attachment J)... I have found that it is generally easier, more

straightforward, and less prone to complications to drill and complete a new wvell, than it

is to re-complete a well...." Id. at ¶ 148. Further, Wallace has offered no direct evidence

15 In addition, Mr. Lichnovsky notes that, "[i]n log 02.8/17.7 some of the local limestone beds-are
present in the Brushy Basin section. The SP indicates no mud invasion (noperuneability) and the
resistivity indicates resistance to electrical current flow."
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that HRI's procedures and results regarding pump tests or well recompletion indicate that

potential adverse impacts to public health and safety exist. Thus, Intervenors allegations

regarding this issue should be rejected.

c. Previous ISL Uranium Mining Gcological Case Studies

Indeed, nowhere in the massive record of this proceeding or in the technical

literature is there any evidence of adverse impacts on USDWs from ISL uranium

recovery operations over the past 40 years in the United States. See generally LBP-99-

30. HRI has reviewed and presents dlala from several different ISL uranium mining

facilities across the United States with nearly identical fluvial geology to that of the CUP

ore bodies and has determined that no impediments to environmentally protective

uranium recovery exist. For example, Mr. Pelizza states:

"all of URI South Texas operations are within fluvial type deposits with
multiple stacked ore sands... Both the Kingsville Dome and Rosita ISL
Project are in the fluvial Goliad Formation that is stratigraphically similar
to the CUP ore zones. Detailed pump testing has confirmed that the formation
is functionally a single hydrological unit. Successful operations have [followed]."

See HRI Exhibit A at 1 124.

In addition, several ISL uranium projects in the States of Wyoming and Nebraska have

been installed and operated without the migration of contaminants from exempt aquifers

to non-exempt aquifers occurring. Id. at Til 125-126, Attachments N & 0). Intervenors

have presented no evidence demonstrating that their theory on "channel-like" conduits

have ever occurred in production scale ISL uranium recovery operations in the United

States. Thus, uranium geology combined with the horizontal results of past and present

standard ISL uranium recovery industry practices designed to control migration of

contaminants from uranium recovery zones to adjacent USDWs (including well-field

33



design, well-field balancing, groundwater monitoring wells, and "bleed" during

operations)16 demonstrate that Intervenors allegations regarding potential migration of

contaminants are not accurate.

3. Intervenors' Expert Analysis Regarding the Use of Outcrops to
Analyze Geology is Flawved

Intervenors submit the testimony of Lucas to support their allegation that studies

of rocks at outcrops in geological structures provide a more detailed and accurate

assessment of geological features than bore hole data and geophysical well logs.

Intervenors contend that Lucas' analysis demonstrates that the Westwvater Formation is

"heterogeneous" at Church Rock Section 17 and that there is no vertical confinement at

Unit One and Crownpoint. See Intervenors' March 7, 2005, Written Presentation at 75-

76, 83-84, & 87-89.

As a general proposition, Lucas' analysis regarding outcrops and their usefulness

in studying geology is incorrect. Initially, Mr. Lichnovsky states that Lucas' statement

that "'geologists have long known that much more can be learned from the study of rocks

at outcrops than can be learned from subsurface data from bore holes and geophysical

well logs"' is incorrect." HRI Exhibit C at a 19 (emphasis in original). The inability of

this methodology to properly account for the geologic structure of a proposed uranium

recovery area and its failure to address how fluvial systems work make this methodology

less attractive for use as standard industry practice.

Instead, using standard industry geophysical well logs, ISL uranium recovery

licensees can better determine the geologic conditions in a proposed uranium recovery

area. As stated by Mr. Lichnovsky, "[t]he geophysical logs from all of HRI sites consists

16 See HRI Exhibit A at 1144 & 115.
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of three curves, the natural gamma, the SP, and the resistivity." id. at 1¶30. When

interpreting geophysical well log data, "[tihe natural gamma records the amount of

uranium in each drill hole. When the SP curve is compared to the resistivity curve,

r elatively permeable beds (sandstone) can be differentiated from r elative impermeable

beds (claystone, shale, and mudstone)." Id. By correlating standard industry geophysical

log data, drill cuttings, and drilling rates "one can easily determined the types of rocks

encountered." Id. at ¶ 30.

Based on this, Mr. Lichnovsky's critique of Lucas' theory is focused on the

fundamental presumption that "[a]n outcrop [in a formation] provides weathered and

therefore altered information of the sediments present .... A description of the outcrop

isn't able to tell the lateral extent of the sediments of whether they pinch-out or thicken in

the subsurface downdip of the outcrop, or the hydrological characteristics of the

sediments downdip." Id. at 1 21. This conclusion leads Mr. Lichnovsky to conclude that

the use of outcrop mapping is unreliable in the context of ISL uranium recovery.

In addition, Intervenors claim that the Brushy Basin Member of the Morrison

Formation is not present at Church Rock, that it is actually the Dakota Formation, and

that it is a combination of sandstone and shale. However, several experts writing on the

presence of the Brushy Basin Member at Church Rock have described that Member as

"mostly mudstone with moderately high gamma-ray, moderately spontaneous potential

(SP) and low resistivity log values" and as "60 feet thick at Church Rock and Section 17

and 140 feet thick at Crownpoint and Unit One." HRI Exhibit C at ¶ 44.

Further, Lucas' concern that the Brushy Basin is non-existent at the outcrop and is

60 feet thick at Church Rock is addressed by Mr. Lichnovsky xwlen he states: "the Dakota
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Formation (Cretaceous) lies with angular unconformity on the Morrison rocks in the

Church Rock area." Id. at ¶ 49. Based on this, Mr. Lichnovsky concludes, "[tfhis

relationship represents simple eroisional planation of Mesozic strata that was tilted north

prior to deposition of the Dakota." Id. Even though this analysis demonstrates that

groundwater excursions are highly unlikely, "[a]t Church Rock and Section 17, URI

[I-IRI] has committed to placing monitor wells in the sandstone unit of the Brushy Basin

and in the overlying Dakota sandstone to monitor for unlikely leakage from the mining

zone." Id at ¶ 5 1. Based on this, Intervenors' allegations regarding the use of outcrops

should be rejected.

4. HRI Has Properly Demonstrated that Natural Attenuation Will Assist
in Prvecnting Contamination of Non-Exempt Aquifers

Intervenors argue that HRI's assertion that natural attenuation of contaminants

will assist in groundwater restoration has not been adequately demonstrated. This

argument includes allegations that the natural geochemistry in the Westwater Formation

prevents reduction of high uranium concentrations and will not lead to precipitation of

uranium out of pregnant lixiviant. Id. at 58.

First, as stated by Mr. Pelizza:

"[t]he area that is subject to mineral recovery is extremely small as
compared to the size of the regional aquifer....These [CUP] wellfields
will be completed in a small fraction of the regional Westwater aquifer,
will be restored so that uranium and other radionuclides are consistent with
prernining values to niinize or eliminate the potential for post mining
migration to adjacent USDJWs."

HRI Exhibit A at ¶ 1 17. (Emphasis added)
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As a result of the small relative size of the CUP's proposed uranium recovery operations

when compared with the size of the regional aquifer, Mr. Pelizza concludes that Abitz's

contentions on natural attenuation are "not logical." Idl.

Further, Mr. Pelizza states, "[t]he aquifer has shown the regional capacity to

reduce and precipitate uranium over a frontal length that extends from wvest of the Church

Rock area, through Crownpoint, over to the Ambrosia Lake area, 60 or more miles, a

much larger area than is planned at the CUP sites." Id. In conjunction with this factor,

"natural mineralization in water is present in uranium ore zones that is indigenous to

groundwater locally and has been present in the aquifer locally for millions of years,

which is strong evidence that these minerals in groundwvater stay in proximity to the

source." Id. at ¶ 116.

Moreover, Mr. Bartels' review of Abitz testimony regarding geochemical

conditions at the CUP sites lends further support to Mr. Pelizza's testimony. In

reviewing Abitz's testimony, Mr. Bartels states that not only does Abitz fail to cite an

example of an uncontrolled "toxic groundiraterplhime," but he also does not cite "a

single instance of contamination of water wells near ISL projects," which are closer than

adjacent, non-exempt USDWs. HRI Exhibit B at ¶ 30.

Further, wvith specific reference to Abitz's contentions on natural attenuation, Mr.

Bartels states that Abitz's analyses cannot be considered plausible because they are based

on "his conclusions on his generic geochemistry discussion, his flawed analyses of (¶; 65-

68), and his assertion that the rock is completely oxidized at the end of leaching." Id. at ¶i

33. Based on the natural processes involving "reducers" in creating an ore body which

are generally accepted industry premises, Mr. Bartels concludes, "[i]f there were not
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enough reducers in the rock to re-precipitate that ore body, the uranium would stay in

solution, and there would be no 'ore body... .Otherwise, at some point, the ore body

would cease to exist as the uranium stayed in solution."' Id. at 11 33. Thus, according to

Mr. Bartels, "Abitz is wrong about natural attenuation." Id. Based on this, Intervenors'

allegations regarding natural attenuation should be rejected.

C. IIRI Written Presentations and Testimony Regarding Church Rock
Section 8 Groundwater Issues

To date, HRI has submitted the following written presentation(s) and testimony

regarding Church Rock Section 8 groundwater issues.

1. HRI's Response to Intcrvenors' Brief in Opposition to HRI's
Application for a Matcrials License WVith Respect to Groundwater
Issues, (February 19,1999) (ACN M1L9903010016)

HRI's written presentation with respect to groundwater issues is composed of the

legal brief and a series of five (5) expert affidavits addressing multiple technical issues.

Initially, HRI's legal brief summarized each of the arguments presented in opposition to

Intervenors' written presentation regarding groundwvater issues, including arguments

refuting the written testimony offered by Intervenors.

2. Affidavit of Mark S. Pelizza Pertaining to Water Quality Issues,
(February 19,1999) (ACN ML9903010024)

The Affidavit of Mark S. Pelizza addressed several of Intervenors' arguments,

including the testimony of Richard J. Abitz, Michael G. Wallace, William P. Staub. Mr.

Pelizza's expert testimony started with a discussion of the development and use of "pore

volumes" in the ISL uranium recovery industry and an explanation of the parameters

used by HRI to create the nine pore volume estimate for groundwvater restoration. Mr.

Pelizza then presented an argument that Intervenors' characterization of water quality
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data for the Church Rock Section 8 site was internally inconsistent. This discussion

involved a refutation of Abitz's claim that HRI has not properly established baseline

water quality standards for the site by stating that HRI has never claimed that the wells

and preliminary analysis done at Church Rock Section 8 was intended to establish

baseline for operations or restoration. Based on HRI's performance-based license,

baseline water quality does not need to be established until just prior to the

commencement of ISL uranium recovery operations.

Mr. Pelizza also compared the water quality characteristics of the CUP with those

of other ISL uranium recovery sites in the United States. This comparison included a

discussion refuting Intervenors' claim that uranium mineralization occurs outside the ore

zone at the CUP. Further, Mr. Pelizza directly refuted Abitz's assertion that IHRI should

restore groundwater in the ore zone to xvater quality levels outside the ore zone. Mr.

Pelizza stated that forcing an ISL uranium recovery licensee to restore groundwvater to

water quality levels more stringent than baseline or pre-mining quality would be to "defy

natural conditions."

Mr. Pelizza also discussed the issue of EPA aquifer exemptions for ISL uranium

recovery licensees and the fact that ISL uranium recovery occurs within the confines of

exempted aquifers. Mr. Pelizza cited several examples of ISL uranium recovery facilities

operated by HRI's parent company, Uranium Resources, Inc. (URI), as well as those

operated by several other licensees.

Then, Mr. Pelizza stated that the Westwater is a hydrologically homiogeneous

fluvial system and that HRI has never represented that the Westwater was physically

completely homogeneous. The fluvial nature of the Westwvater also would not affect
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1-RI's groundwater monitoring protocol and that, based on the geological features of the

Westwater and the nature of the uranium deposits therein, the posited existence of

"channels' that promote the rapid, uncontrolled flow of fluids was incorrect.

Mr. Pelizza also provides detailed discussions of the following issues: (I)

statistical analysis methods (1 14.4), (2) Church Rock Sections 8 and 17 simultaneous

operations (¶ 16.2), (3) excursions at existing mines (¶ 17), (4) the presence of mineshafts

at the Church Rock Section 17 site (a 18), and (5) and an analysis of the development of

groundwater restoration standards and surety (¶j 20-27).

3. Affidavit of Dan WV. McCarn Regarding Michael Wallace Testimony,
(February 19,1999) (ACN MIL9903010035)

The Affidavit of Dan W. McCarn was focused on the limited issue of Intervenors'

use of a figure produced by Mr. McCarn regarding uranium deposits at the CUP. Mr.

McCarn stated that Wallace's depiction of this figure as supporting Intervenors' theory

that "channels" exist to promote the rapid, uncontrolled flow of fluids in the Westwater to

adjacent, non-exempt aquifers was incorrect. Mr. McCarn's affidavit included an

attachment showing the above-mentioned figure.

4. Affidavit of Maryann Wasiolek and Michael P. Spinks, P.E.
Regarding Hydrology and Geology, (February 19, 1999) (ACN
ML9903010039)

The Affidavit of Maryann Wasiolek and Michael P. Spinks focused on the

limited issue of Intervenors' contention that "channels" exist that rwill promote the rapid,

uncontrolled flow of fluids in the Westwater to adjacent, non-exempt aquifers. The

affiants stated that typical descriptions of the Westwater demonstrate that it is

characterized as acting 19'drologically like a homogeneous unit rather than containing
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"channels" pursuant to Intervenors' contentions. The affiants further state that they were

unaware of any literature characterizing the Westwater as represented by Wallace.

5. Affidavit of Frankl; Lee Lichnovslky Regarding Hydrology and
Geology, (February 19,1999) (ACN MlL9903010033)"7

The Affidavit of Frank Lee Lichnovsky focused on Intervenors' characterization

of the geologic conditions of the Westwater. Initially, Mr. Lichnovsky reviews and

critiques Intervenors' characterization by comparing their assertions with published

literature on the Westwater. For example, Mr. Lichnovsky uses the writing of several

geologists and other professionals to demonstrate that Intervenors' "channel" theory is

incorrect and inconsistent with published literature on the Westwater. These writings

include an analysis of the geologic conditions of the San Juan Basin, including the

proposed CUP portions of the W'estwater, which is universally composed of stacked

sandstone beds and not "channels."

Mr. Lichnovsky also states that Intervenors mischaracterized HRI's data

regarding well-field control of subsurface solutions. Mr. Lichnovsky concluded that

Intervenors failed to understand the ISL uranium recovery process and that their assertion

that ISL mineral recovery can only occur in stream channels is incorrect. Further, in

support of this conclusion, Mr. Lichnovsky offered a discussion of the origins of "roll-

front" uranium deposits and how the presence of such deposits do not support the

existence "channels" at the CUP. Additionally, Mr. Lichnovsky opined that the use of

standard industry geophysical logs and data is the most accurate way to collect

subsurface data and to analyze the potential subsurface effects of ISL uranium recovery

operations. Mr. Lichnovsky includes a detailed description of the types of data provided

7 A revision to this affidavit wvas filed by HRI on February 26, 1999 (ACN ML03040091).

41



by geophysical logs and how such data is analyzed to determine the geologic features of a

given area.

Mr. Lichnovsky also includes a detailed discussion of the HRI groundwvater

monitoring protocol and why such protocol in effective for the Westwater. This

discussion addresses the presence of the Recapture Shale and the fact that it is not

"shale," but it is a serious of disconfinuious sandstone lenses that act as an aquitard to

prevent rapid, uncontrolled migration of fluids from the exempt portion of the Westwvater

to adjacent, non-exempt aquifers. This discussion led Mr. Lichnovsky to conclude that

the potential for rapid, uncontrolled migration of groundwater fluids wvas negligible, even

wvithout taking into account HRI's proposed groundwater monitoring protocol. Mr.

Lichnovsky supported his conclusion by comparing the CUP to the sandstone deposits of

other geologic structure in States of New Mexico, Texas, Wyoming, and Nebraska.

6. Affidavit of Craig S. Bartels Regarding Hydrology and Geology,
(February 19,1999) (ACN ML9903010029)18

The Affidavit of Craig S. Bartels began with statements that a considerable

Portion of Intervenors' testimony was not directly applicable to Church Rock Section S.

Mr. Bartels states that, as a general proposition, Intervenors' contention that groundwater

migration from ISL uranium recovery operations in fluvial systems cannot be controlled

is incorrect. Mr. Bartels specifically notes that Intervenors' testimony did not account for

the industry evidence provided by other ISL uranium recovery operations.

Mr. Bartels begins his analysis of Intervenors' testimony by stating that a

conceptual geologic model, similar to that offered by Intervenors', does not reflect the

actual geologic and hydrological features of the Westwater and does not serve as an

18 A revision to this affidavit was filed by HRI on February 26, 1999 (ACN ML03040091).

42



accurate indicator of subsurface conditions. Mr. Bartels' expert testimony also includes

reference to the use of regional pump tests prior to licensing and site-specific pump tests

prior to production as the NRC-approved industry standard for ISL uranium recovery

operations, each of wvhich has been proposed by HRI and approved by NRC Staff.

Then, Mr. Bartels supports the assertions by HRI's other experts that the

Westwater is a fluvial system and that most uranium ore in the United States in contained

in fluvial systems. Based on this assertion, Mr. Bartels concludes that Intervenors'

"channel" theory is incorrect and is not supported by the fact that uranium deposits in the

Westwater and the entire San Juan Basin are "roll-front" deposits. These "roll-front"

deposits, by their very nature, defy Intervenors' "channel" theory based on natural

geochemical conditions in such deposits. Mr. Bartels also provides additional discussion

on other factors leading him to conclude that Intervenors' "channel" theory is incorrect.

Mr. Bartels also offers discussion on how the Westwater is a "confined" aquifer

(i.e., is overlaid and underlaid by aquitards) and that Intervenors' conclusions for Church

Rock pump tests are inappropriate. Specifically, Mr. Bartels questioned Intervenors'

understanding of how pump tests contribute to the analysis of geologic conditions at a

proposed ISL uranium recovery site.

Finally, Mr. Bartels offers a discussion of the re-injection of "bleed" at the

Church Rock Section 8 site. The "bleed" at each ISL uranium recovery site is designed

to create a "cone of depression" in ISL wvell-fields to contain ISL lixiviant and prevent

groundwater excursions. The design of the well-field to account for the proper re-

injection of "bleed," which minimizes the loss of water resources, is not available until
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the uranium deposit is fully understood and the proposed uranium recovery site is fully

developed.

7. Affidavit of V. Steve Reed (February 19,1999) (ACN ML9903010042)

The Affidavit of V. Steve Reed is focused primarily on Wallace's critique of his

report regarding the feasibility of maintaining hydrodynamic control during production

and restoration of the Church Rock and Crownpoint sites. Mr. Reed refutes Wallace's

attacks on the validity of his modeling for the CUP sites. Hie specifically notes that

Wallace's contentions fail to account for the successful history of the ISL uranium

recovery industry, the rigorous agency review process, and does not offer any substantive

rebuttal of his modeling.

Mr. Reed provides an explanation of the fundamental bases for the conclusions in

his report and offers additional explanation regarding the types of models used in

reaching such conclusions.

D. Licensing Board and Commission Decisions on Groundwater for
Church Rock Section 8

1. LBP-99-13: 49 NRC 233 (March 9, 1999)

With respect to Section 8 groundwater issues, both the Licensing Board and the

Commission have issued decisions supporting HRI's technical assessment of

groundwater and geology at the Section 8 site. In LBP-99-13, the Presiding Officer

addressed issued related to groundwater restoration and financial assurance. In addition

to ruling on the applicable regulations and requirements for HRI's financial assurance

offering, the Presiding Officer determined that the nine pore volume estimate would be a

satisfactory initial estimate to project restoration costs for groundwater at the Church

Rock Section 8 site.
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2. LBP-99-30: 50 NRC 77 (August 20, 1999)

In LBP-99-30, the Presiding Officer addressed groundwater issues for the Church

Rock Section 8 site and the technical analyses offered by HRI, Intervenors, and NRC

Staff. Initially, the Presiding Officer determined that the Westwater Formation at the

Section 8 mining site operates hiydrologicaill~y like a homogeneous aquifer and does not

contain channels through which contaminants may migrate to adjacent, non-exempt

aquifers. In addition, the Presiding officer found that Intervenors' groundwater expert,

Mr. Wallace questions regarding the assumption of the Westwvater's hydrologic

homogeneity were unfounded and that "homogeneity appears to be the most reasonable

characterization."

Further, the Presiding Officer determined that HRI did not misrepresent

groundwater pathways and divides as lixiviant barriers or aquitards. Specifically, the

Presiding Officer noted that "[a]ll arguments are presented for Crownpoint and are,

therefore, not directly relevant for this [Church Rock] phase of the hearing...." However,

the Presiding Officer noted that "the method employed by HRI is a commonly used

method for evaluating in suit mines.. .and do not misrepresent groundwater pathways."

The Presiding Officer also noted that HRI does not misrepresent the Westwater's baseline

water quality as such water quality will be "set according to the protocol in COP Rev.

2.0, § 8.6."

Finally, the Presiding Officer determined that proper data and pump testing was

conducting to determine that vertical excursions will not occur between the exempted

uranium recovery zone portion of the Westwater and other non-exempt aquifers. HRI's
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and NRC Staff agreed upon monitor well configuration .vas deemed sufficient to monitor

for any such excursions should they occur.

3. CLI-00-08: 51 NRC 227 (May 25, 2000)

In CLI-00-08, the Commission received briefs regarding the application of

specific regulations to HRI's financial assurance offering. The Commission determined

that 10 CFR Part 40, Appendix A, Criterion 9 applied to HRI's license and that HRI

would be required to submit RAPs for each of its mining sites prior to engaging in ISL

uranium recovery operations.

4. CLI-00-12: 52 NRC 1 (July 10, 2000)

Intervenors appealed the Presiding Officer's decision in LBP-99-30 to the

Commission. The Commission declined Intervenors' appeal and stated that it was

unwilling to disturb the Presiding Officer's findings, "particularly on matters involving

fact-specific issues or where affidavits or submissions of experts must be weighed." The

Commission's decision also declined to grant review on Intervenors' motion to re-open

the record to offer additional evidence on HRI's secondary groundwvater restoration

standard because it is unlikely that the secondary standard would ever be applied.

5. LBP-04-03: 59 NRC 84 (February 27, 2004)

After the Commission remanded the issue of the submission of RAPs for each

uranium recovery site to the Licensing Board, the Presiding Officer reviewed HRI's

NRC-approved Church Rock Section 8 RAP and determined that it wvas acceptable with

three specific exceptions. As they apply directly to groundwvater restoration and financial

assurance, these exceptions are addressed in greater detail in Section V of this brief.

6. CLI-04-33: 2004 NRC LEXIS 254 (Dccemnbcr 8, 2004)
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Both HIRI and Intervenors appealed specific portions of LBP-04-03 to the

Commission. The Commission reversed the Presiding Officer's findings with respect to

HRI's two appealed issues and affirmed such findings with respect to Intervenors'

appealed issues. The Commission's decision is reviewed in greater detail in Section V of

this brief.

V. ARGUMENT: GROUNDWATER RESTORATION AND FINANCIAL
ASSURANCE: CHURCH ROCK SECTION 17, UNIT ONE, &
CRO WNPOINT

A. Intervenors Have Failed to Demonstratc that HRI's RAPs and
Proposed Financial Assurance Cost Estimates for Groundwater
Restoration Are Inadequate

Intervenors also have presented several arguments alleging that HRI's NRC-

approved RAPs for the Church Rock Section 17, Unit One, and Crowvnpoint mining sites

and their accompanying financial assurance cost estimates are inadequate to effectuate

groundwater restoration at each site. Each of Intervenors' arguments is without merit and

wvill be addressed individually in the sections below.

1. 11RI's Nine Pore Volume Estimate is Adequate for
Groundwater Restoration

First, Intervenors allege that HRI's nine (9) pore volume estimate for groundwater

restoration and for calculation of financial assurance for the Church Rock Section 17,

Unit One, and Crownpoint RAPs is insufficient. More specifically, Intervenors allege

that the use of nine pore volumes is unsupported by HRI's and NRC Staff's technical

analyses. See Intervenors' March 7, 2005, Written Presentation at 51-55. Intervenors

also incorporate this argument by reference for the Unit One and Crownpoint sites. See

id. at 64-65. Further, Intervenors' challenge the actual RAP financial assurance cost

estimate for each uranium recovery site with respect to the use of nine pore volumes. Id.
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As a general proposition, Intervenors' challenges to the use of nine pore volumes

for groundwater restoration at and the calculation of financial assurance cost estimates for

the Church Rock Section 17, Unit One, and Crownpoint sites ignore Judge Bloch's and

the Commission's findings that nine pore volumes is adequate. This estimate was found

to be adequate, because groundwater restoration demonstration will further refine the

estimate up or down, and annual surety updates will provide for any necessary

adjustments to financial assurance at these sites.

Moreover, prior to commencing ISL uranium recovery activities at the CUP, HRI

must submit water quality and other data to NRC Staff for the purpose of creating an

initial estimate of the volume of water that must be circulated in the uranium recovery

zone to restore groundwater consistent with pre-mining quality and, thereby, to determine

the actual value of the financial assurance mechanism that must be in place in accordance

with 10 CFR Part 40, Appendix A Criteria and pursuant to the Commission's directive in

CLI-00-08. Thus, absent some evidence of compelling differences between Church Rock

Section 8 and the other CUP uranium recovery sites, Intervenors' assertions regarding the

nine pore volume estimate should be rejected.

With respect to groundwater restoration, as stated by Mr. Pelizza in his affidavit

of February 19, 1999, "plots of total dissolved solids, and specific conductivity values (an

indirect measure of TDS) show little improvement with continued pumping after eight to

ten pore volumes." Affidavit of Mark S. Pelizza, February 19, 1999 at 77 (ACN

ML9903010024). Further, Mr. Pelizza states regarding the Mobil demonstration project,

which is the largest restoration demonstration in the local area to date, "[d]uring

groundwater restoration activities, after 6.9 and 9.7 pore volumes, TDS concentrations
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were close to the TDS secondary restoration goal of 500 mg/L." Id. Based on this and

other accompanying data submitted by HRI in its license application, NRC Staff and HRI

determined that "practical production scale ground water restoration activities will

require no more than a nine pore volume restoration effort." Id. Using each of the

relevant parameters for calculating pore volumes (i.e., porosity, flare factors, etc.) and all

available data for the Church Rock site, NRC Staff and HRI selected nine pore volumes

as an initial estimate.

As noted above, the selection of nine pore volumes for groundwater restoration

and financial assurance calculations is merely the first step in a larger, iterative process.

ISL uranium mining, by its nature, is a performance-based form of mineral recovery.

That is, ISL uranium recovery operations cannot finalize performance criteria for a given

uranium recovery site until a well-field is installed and all well-field-specific data is

gathered. Without such well-field-specific data, licensees cannot develop appropriate

restoration goals and criteria and calculate necessary financial assurance cost estimates.

As a result, NRC Staff and HRI have created an iterative, performance-based

process, which is consistent with standard ISL uranium recovery industry practice,

through which groundwater restoration will be effectuated using accurate pore volume

estimates and allowing for calculation of proper financial assurance cost estimates in

compliance with applicable NRC regulations. Both NRC Staff and HRI realize that

"absolute proof [of the pore volumes required for groundwater restoration] can only come

from a field level test of commercial scale." Id. In the FEIS, NRC Staff specifically

states that, prior to mining outside of the Church Rock sites, "more site-specific

information would be necessary to actually demonstrate that restoration standards could
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in fact be achieved at the HIRI sites on a large or "production-scale level." See CLI-04-33

at *6, quoling FEIS at 4-62 & 4-113. To this end, as stated by Mr. Pelizza in his

February 19, 1999 affidavit, H-RI's NRC license and the Crownpoint Operations Plan

(COP) Revision 2.0, § 10.4.4 does not permit the commencement of ISL uranium

recovery operations, much less groundwater restoration, at the Unit One or Crownpoint

sites until a commercial-scale, bonding level restoration demonstration project19 is

completed.20 More specifically, Mr. Pelizza states that the COP requires that:

"Prior to the injection of lixiviant at either the Unit I, or Crovnpoint site
the licensee shall submit NRC-approved results of a groundwater restoration
demonstration conducted at the Church Rock site. The demonstration shall
be conducted at a large enough scale, acceptable to the NRC to determine the
number of ore volumes that will be required to restore a production-scale
wellfield."I

However, prior to engaging in this demonstration project, NRC Staff and HRI

were required to select a pore volume estimate for groundwvater restoration based on

available data so that an initial financial assurance cost estimate could be calculated for

their RAPs. Thus, the nine pore volume estimate currently is used by HRI to calculate its

financial assurance cost estimates for each mining site based on the directive from the

Commission to submit RAPs for each mining site prior to engaging in any mining

operations. See generally In the AMatter of Hydro Resources, Inc., CLI-00-08, 51 NRC 27

(May 25, 2000). Again, while the nine pore volume estimate serves as appreliiinairy

estimate for each RAP, the actual pore volume estimate and, therefore, the financial

assurance cost estimate for each CUP site will be adjusted to reflect site-specific

19 Please see Mr. Pelizza's February 19, 1999 Affidavit at 78 for an explanation of the parameters
for the demonstration project.
20 See HRI NRC License No. SUA-1 508, License Condition 10.28.
21 See Crowvnpoint Uranium Project, Consolidated Operations Plan Revision 2.0, § 10.4.4
(attached as "HRI Exhibit A, Attachment C" ).
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conditions at each site. Thus, Intervenors have no basis to challenge the use of nine pore

volumes for the Church Rock Section 17, Unit One or Crownpoint mining sites, because

the pore volume estimate can be adjusted based on data to be compiled after the

completion of the Church Rock Section 8 demonstration project and other site testing.

Further, in order to prevent an underestimate of financial assurance for

groundwater restoration, HRI's license requires that the financial assurance cost estimates

for groundwater restoration be adjusted to reflect any change in the number of pore

volumes to be used after the Church Rock Section 8 demonstration project and prior to

commencing uranium recovery operations at any specific CUP site. See HRI License No.

SUA-1508, License Condition 9.5. NRC regulations at 10 CFR Part 40, Appendix A,

Criterion 9 also require mandatoriy annual surety updates to reflect any adjustment in

costs at an NRC-licensed facility, including maintenance and/or repair or replacement of

site equipment and changes in the parameters for site decommissioning and groundwater

restoration, such as pore volume estimates. These safeguards ensure that HRI will be

required to post adequate financial assurance for each CUP site prior to uranium recovery

operations and post-mining groundwater restoration. The combination of these factors

discussed above results in an iterative, performance-based process using the best

available water data to adequately protect public health and safety and the environment.

2. HRI's RAPs Properly Account for the Availability and Costs
of Radiological Technicians

Intervenors assert that HRI has failed to properly account for specific cost items

in their RAPs for the Church Rock Section 17, Unit One, and Crownpoint sites. First,

Intervenors allege that HRI underestimates the availability and cost of radiological

technicians for site decommissioning and that HRI does not include the costs for such
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technicians in its RAPs. Intervenors' March 7, 2005, Written Presentation at 61 & 63-64.

Specifically, Intervenors state that, "should HRI not be the operator at the time of site

closure, there needs to be an estimate of the costs to acquire trained individuals to

conduct contamination surveys. Id. at 61 & Exhibit DD at '1 23. Additionally,

Intervenors state that HRI must include the rates and lodging expenses for trained

professionals to conduct contamination surveys. Id.

Konwinski ignores the inclusion of salary for the Environmental Manager in the

Crownpoint RAP, in addition to the $45,000 budgeted for the RSO. Currently, HRI has

budgeted an additional $104,000 for an Environmental Manager for the CUP in its

Crownpoint RAP. HIRI Exhibit A at ¶ 254. As stated by Mr. Pelizza, the Environmental

Manager for the CUP will perform a wide range of duties including having

"responsibility over radiological surveys and technician level responsibilities described

for the RSO [radiation safety officer]. In addition, the Environmental Manager shall

share in the responsibility of conducting surveys and other RSO functions as part of the

HRI plan to share responsibilities among staff." Id. This factor demonstrates that the

cost requirement for conducting radiological surveys has been addressed by lHRI with the

budgeting of a substantial salary for the Environmental Manager.

3. I1RI's RAPs Properly Account for the Costs Associated W'itl
the Disposal of 11e.(2) Byproduct Material WVastes

a. Disposal Fees

Next, Konwinski asserts that HRI's RAPs have failed to properly account for the

disposal of 11 e.(2) byproduct material wastes from the Church Rock Section 17, Unit

One, and Crowvnpoint sites at a licensed NRC facility. Konwvinski evaluated three

potential disposal locations and determined that HRI's most likely disposal location
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would be the International Uranium (USA) Corporation's White Mesa Mill in Blanding,

Utah and that HRI's estimated costs for disposal at this site are well below actual disposal

costs. See Intervenors March 7, 2005, Written Presentation at 61, 63-64.

HRI's License Condition 9.6 and COP Revision 2.0, § 1.5 require HRI to

"develop and maintain an agreement for the disposal of I I e.(2) byproduct material with a

facility licensed by the NRC or an Agreement State to accept such material." See COP

Revision 2.0, § 1.5. This agreement is to be developed and executed prior to the

commencement of mining operations at the CUP and must be replaced if it expires or is

terminated within 90 days or mining operations must cease. Since mining operations

have not commenced at any of the CUP's mining sites, the contract does not need to be in

place at this time.

Additionally, Konwinski's testimony is flawed in several respects. First,

Konwinski evaluated only three potential disposal locations for HRI's I I e.(2) byproduct

material; (1) Envirocare, Inc.'s disposal facility in Tooele County, Utah, (2) COGEMA

Mining's Shirley Basin Mill Tailings facility, and (3) International Uranium (USA)

Corporation's White Mesa Mill facility in Blanding, Utah. See Intervenors' Exhibit DD

at 1 12. However, as noted by Mr. Pelizza, Mr. Konwinski fails to account for the

availability of two alternate disposal locations at the Cotter Corporation Canon City,

Colorado facility and the Waste Control Specialists' Texas facility. See HRI Exhibit A at

¶ 247. These facilities also can be consulted by HRI to secure a contract for the disposal

of I le.(2) byproduct material. Thus, Mr. Konwinski's conclusion that the White Mesa

Mill is the likely disposal location for HRI's I le.(2) byproduct material is based on

incomplete information and analysis.
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Second, Mr. Konwinski states that the disposal fee for HRI's 11 e.(2) byproduct

material at the White Mesa Mill is approximately $100-125 per cubic yard and, as a

result, I-IRI's disposal cost estimates are too low. However, Mr. Pelizza states that,

"Cotter [Corporation] has quoted URI, Inc. in writing a fee of $50 per cubic yard." It. at

¶ 248. Thus, Mr. Pelizza concludes that, "Konwinski's subsequent recalculation of costs

[for HRI's RAPs] is overstated." Id. Therefore, Mr. Konwinski's statement that HRI's

disposal costs must be increased to reflect White Mesa Mill disposal fees is incorrect.

Third, assuming that the White Mesa Mill is the disposal location selected by

HRI, Mr. Konwinski states that this facility is limited to 500 cubic yards of solid material

perbyear and that the site would not be big enough to accept solid materials if HIRI cannot

decontaminate all of its buildings and concrete. See Intervenors' Exhibit DD at ¶J 15.

The White Mesa Mill's limit is 5,000 cztbicyardsfrom a single source (i.e., HRI's CUP)

and not 500 cubic yards as stated by Mr. Konwinski. See HRI Exhibit A at ¶j 250. In any

event, there are other disposal options but, if necessary, facilities such as the White Mesa

Mill are permitted to pursue license amendments from NRC or the relevant Agreement

State to accept additional 1 le.(2) byproduct material wastes in excess of existing license

conditions. Thus, Mr. Konwinski's assessment of this limitation is misguided.

b. Transportation, Packaging, Survcying and Othel Costs
Associated with Disposal of 11 c.(2) Byproduct Material

Konwinski alleges that HRI either underestimates or does not include relevant

costs associated with transportation and packaging of I le.(2) byproduct material wastes

to the disposal site and unloading of such wastes and decontamination of transport

vehicles and containers at the disposal site. See Intervenors' March 7, 2005, Written
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Presentation at 63-65, Exhibit DD at ¶ 22. Intervenors' allegation is expressed or

incorporated by reference for each of the three remaining mining sites. Id.

With respect to the containerization (packaging) of the I le.(2) byproduct material

wastes, Mr. Pelizza has personally supervised the decommissioning of several ISL

uranium recovery projects and has not encountered any instance where 1] e.(2) byproduct

materials required containerization prior to transport. See HRI Exhibit A at hi 255. As

stated by Mr. Pelizza, "URI has always shipped in bulk because it is more efficient" as it

is desirable to limit the weight of truck shipments to decrease potential risk from

accidents. Id. Further, if I I e.(2) byproduct material is stored on-site prior to shipment,

HRI will empty the storage containers into a bulk shipment and flatten the drums to

effectuate disposal of all contaminated materials. Id. T his disposal procedure is common

to URI's licensed ISL uranium recovery operations and Intervenors have offered no

evidence as to why such procedures are not applicable to H-IRI's ISL uranium recovery

operations.

Konwinski also expresses a concern that HRI did not account for the cost of

disposing of wellhead casing, reverse osmosis (RO) reject, and brine concentrator solids.

Mr. Pelizza asserts that his experience in ISL uranium project decommissioning has not

demonstrated that "wellhead contamination" is a decontamination issue. Id. at 256. The

removal of surface contamination from a wellhead usually is completed using an

acid/pressure wash process common to the uranium recovery industry. HRI Exhibit A at

% 252. Further, with respect to RO reject, "all RO reject is processed through the brine

concentrator so there will only be solids from the brine concentrator." HRI Exhibit A at ¶

252; see also Crownpoint RAP at § 2.3. With respect to brine concentrator solids, "HRI
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budgeted $ 8,291 per month for brine concentration disposal ($99, 492 per year or $696,

444 over the 7 year restoration period)." HRI Exhibit A at ¶li 252; see also Crownpoint

RAP, Attachment E-2-1, line 88. Thus, Intervenors' allegations regarding the costs

associated with disposal of a wellhead casing, RO reject, and brine concentrator solids

should be rejected.

Further, Konwinski claims that HRI has not accounted for the amount of concrete

and other building waste materials that will be generated during decommissioning. This

allegation is based on HRI's alleged inability to fully decontaminate concrete and

building structures for release and that HRI would be forced to dispose of such materials

at an NRC-licensed facility. As stated by Mr. Pelizza:

"[i]n 2004, URI, Inc. reconstructed buildings at its Kingsville Dome
process facility including the contaminated dryer enclosure. The dryer
enclosure is arguably the most contaminated structure at the facility.
Even so, all scrap il'as routinely decontaminated and decommissioned
and releasedfor unrestricted use. Similarly, HRI plans that all buildings
itwill be decontaminated at the CUP."

HRI Exhibit A at ¶ 257; see also HRI Exhibit F.

Intervenors have provided no evidence that decontamination of the concrete and building

structures after completion of uranium recovery operations cannot be effectuated in this

manner. Further, HRI is required to update its surety to reflect any changes in

decontamination plans, such as disposal of concrete and/or building structures at licensed

facilities. Thus, Konwinski's allegation regarding HRI's estimate of waste to be

generated at the CUP after decommissioning should be rejected.

Moreover, similar to many of Intervenors' allegations in their brief, Mr.

Konwvinski ignores the iterative nature of HRI's financial assurance assessment. As

stated by Mr. Pelizza, Mr. Konwinski fails to account for HRI's requirement to refine
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financial assurance cost estimates immediately prior to the commencement of uranium

recovery operations and the 10 CFR Part 40, Appendix A, Criterion 9 requirement to

update such estimates annually. Based on these factors, I-IRI has properly accounted for

the costs associated with the disposal of 1 1 e.(2) byproduct material and, as such,

Intervenors allegations regarding HRI's cost estimates should be rejected.

B. JIRI Written Presentations for Church Rock Section 8 Regarding
Groundwatcr Restoration and Financial Assurance

To date, HRI has submitted the following written presentations and exhibits

regarding groundwater restoration and financial assurance:

1. Response of Hydro Resources, Inc. to Commission's Questions in
CLI-00-12 (August 9, 2000) (ACN ML003740334)

In response to a list of specific questions issued by the Commission regarding the

submission of financial assurance for ISL uranium recovery operations, HRI submitted a

response to such questions. Paraphrased, the Commission asked four (4) specific

questions: (1) did the Presiding Officer rely on an EPA aquifer exemption or UIC permit

when making technical groundwater findings; (2) if so, would any of these findings be

undermined if Church Rock Section 8 were deemed to fall under the "Indian Country"

classification; (3) was it necessary for the Presiding officer to address whether HRI

complied with the SDWA; and (4) what practical effects does the Tenth Circuit's

decision on jurisdiction have on ISL uranium recovery operations at the Church Rock

Section 8 site?

First, FIRI stated that, after evaluating the testimony of multiple experts, the

Presiding Officer recognized that the portion of the aquifer at the Church Rock Section 8

site was already exempied while finding, separately, that HRI's license should not be
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invalidated on a technical basis. As a result, HRI argued that the Presiding Officer did

not rely on any aquifer exemptions or UIC permits when making technical groundwvater

findings.

Second, HRI argued that the effects of the jurisdictional dispute over Church

Rock Section 8 is limited to determining which is the proper regulatory entity from which

a UIC permit must be granted. Thus, HRI asserted that the jurisdictional dispute over this

proposed site would not be greatly affected if the site wvas classified as "Indian Country."

Third, HRI argued that NRC was not required to determine whether HRI's

proposed ISL uranium recovery operations complied with the SDWA. Since ISL

uranium recovery licensees cannot inject liziviant into an underground ore body without

the relevant EPA SDWA aquifers exemption(s) and UIC permit, HRI asserted that NRC

should not decide this issue. Further, HRI noted that its NRC license (License Condition

9.14) specifically notes that it must obtain all relevant permits and licenses from

appropriate regulatory entities prior to injection any lixiviant at any of its proposed

uranium recovery sites.

2. Response of 11RI to Commission's Order in CLI-00-08 Requiring
Submittal of a Financial Assurance Plan (November 21, 2000) (ACN
NLL003772549)

This filing served as the cover statement for the submission of HRI's Church

Rock Section 8 RAP. HRI stated that its RAP was compliant wvith applicable NRC

regulations and with NRC-approved license conditions.

3. Hydro Resources, Inc., Church Rock Section 8/Crownpoint Process
Plant Restoration Action Plan, License No. SUA-1508 (November 17,
2000) (ACN MIL003772549);

HIRI's RAP for the Church Rock section 8 uranium recovery site wvas
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submitted in response to the Commission's directive in CLI-00-08. HRI's Church

Rock Section 8 RAP includes all financial assurance cost estimates prior to the

construction and development of the Church Rock Section 8 uranium recovery

site. Included in these cost estimates are the estimated costs for groundwvater

restoration based on a nine pore volume estimate, for payment of labor costs

during such restoration, and for the maintenance, repair, and/or replacement of

major site equipment. After the completion of litigation before the Licensing Board and

the Commission, HRI's Church Rock Section 8 RAP was approved with one specific

exception.

4. Rcply of ilydro Resources, Inc. to Intervenors' Response to Hydro
Resourecs, Inc.'s Cost Estimates for Decommissioning and
Restoration Action Plan (January 22, 2001) (ACN ML010250426);

HRI filed its written presentation supporting its Church Rock Section 8 RAP and

argued several points. First, HRI argued that its Church Rock Section 8 RAP adequately

satisfied the Commission directive in CLI-00-08 and NRC regulations applicable to ISL

uranium recovery licensees. In support of this argument, HRI provided expert affidavits

stating that Intervenors' testimony was based on mere speculation and did not involve

any practical, "real-world" experience at ISL uranium recovery facilities. On the contray,

HRI argued that its expert testimony wvas based on experience at URI-operated and/or

restored ISL uranium recovery facilities and that all licensed operations will occur

pursuant to NRC-approved license conditions, protocols, and commitments. These

operations also require revisions when and if necessary, including annual surety updates

pursuant to NRC regulations.

5. . Affidavit of Mark S. Pelizza Responding to Affidavits of Steven Ingle
and Riclhard Abitz (January 22, 2001) (ACN MIL010250426);
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The Affidavit of Mark S. Pelizza was submitted to directly refute the testimony of

Ingle and Abitz. Mr. Pelizza reiterated his testimony from February 19, 1999, when he

described the development of the "pore volume" concept and the process in which F-IRI

arrived at it nine pore volume estimate. Mr. Pelizza reaffirmed that the pore volume

estimate would be adjusted, pursuant to license condition, to reflect any necessary

increase or permissible decrease in water levels to be re-circulated during groundwater

restoration. In addition, Mr. Pelizza notes that HRI's nine pore volume estimate is

conservative because it includes the entire ore zone and not just the well patterns. Thus,

it is possible that the required number of pore volumes may be reduced if the well-field is

constructed to reduce dispersion further than originally anticipated.

Mr. Pelizza specifically refutes Abitz's and Ingle's testimony regarding the

adequacy of IHR's financial assurance cost estimates. In his testimony, Ingle did not

assess the conservative number of pore volumes required of HRI by NRC Staff as

compared to the number used by other ISL uranium recovery licensees. Mr. Pelizza also

discusses brine concentrator efficiency and states that the figures used in the RAP are

adequate to address use of the brine concentrator during restoration.

Mr. Pelizza also addresses the capital costs of reverse osmosis and the use of a

brine concentrator, the method for well-plugging, and the procedures to be used during

restoration such as operating twenty-four hours per day and seven days per week. Each

point raised by Mr. Pelizza was supplemented with an analysis of the relevant financial

assurance cost estimate from the Church Rock Section 8 RAP.
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6. Affidavit of Richard A. Van Horn Responding to the Affidavits of
Steven Ingle and Richard Abitz (January 22, 2001) (ACN
AML010250426)

The Affidavit of Richard A. Van Horn presented industry knowledge and data

regarding URI's current ISL uranium recovery operations in South Texas. Mr. Van

Hlorn's affidavit provided a description of the procedures applicable to URI groundwater

restoration operations, the required manpower for such operations, and operating costs

necessary to continue such operations. Mr. Van Horn specifically noted that Abitz's

analysis regarding the costs at the Fernald site cannot be compared to those at URI South

Texas sites and that HRI's estimated costs are feasible.

C. Licensing Board and Commission Decisions on IHRI's Pore Volume Estimate,
Groundwater Restoration, and Financial Assurance

1. LBP-99-13: 49 NRC 233 (March 9,1999)

The selection of nine pore volumes as the preliminary groundwater restoration

estimate for the CUP and the viability of HRI's process for determining financial

assurance have been addressed by this Licensing Board and the Commission in the

context of Church Rock Section 8. First, in LBP-99-13,22 the Licensing Board took its

first look at the adequacy of the nine pore volume estimate and the applicability of

specific NRC regulations to HRI's license. Intervenors raised a number of arguments

including: (I) that 10 CFR § 40.36's requirements for financial assurance apply to HRI's

license and (2) that 10 CFR Part 40, Appendix A requirements apply to HRI's license.

See 49 NRC at *4-6. The Presiding Officer determined that 10 CFR § 40.36 does not

apply to HRI's license because "pregnant lixiviant" (i.e., source material) exempts HRI

22 See In the Alatter- ofHydro Resowrces, Inc., (Crownpoint Uranium Project), LBP-99-13, 49
NRC 233 (March 9, 1999).
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from the regulation. Id. Howvever, 10 CFR Part 40, Appendix A, Criterion 9's

requirements for financial assurance do apply to HRI's license and, as a result, H-IRI

would be required to post adequate financial assurance prior to beginning licensed

operations in accordance with License Condition 9.5. Id. The Presiding Officer also

determined that the use of nine pore volumes was adequate based on NRC Staff's

professional judgment." Id. at *6.

2. CLI-99-22: 50 NRC 3 (July, 23,1999)

Intervenors' appealed LBP-99-13 and, in CLI-99-22,2 3 the Commission granted

review on the limited issues of whether a financial assurance plan is a prerequisite to the

issuance of a license and whether the financial assurance information submitted by HRI

was sufficient to meet licensing requirements. After submission of briefs from all parties,

in CLI-00-08,2 4 the Commission, while recognizing that a financial assurance mechanism

does not have to be in place until uranium recovery operations begin, reversed the

Presiding officer's finding that HRI was not required to submit a RAP for its mining sitcs

prior to licensing. Declining to revoke HRI's license, the Commission required that HRI

submit RAPs for each of its four CUP sites. As discussed in Section II, HRI submitted

the required RAPs in 2001.

3. CLI-00-08: 51 NRC 227 (May 25, 2000)

As discussed above, the Commission issued CLI-00-08 in response to

Intervenors' appeal of LBP-99-13. In CLI-00-08, the Commission received briefs

regarding the application of specific regulations to HRI's financial assurance offering.

23 See In the Mlatter of Hydro Resources, Inc. (Crownpoint Uranitum Project), CLI-99-22, 50 NRC
3 (JUly 23, 1999).
24 See In tlie Alatter ofHydro Resources, Inc. (Crownpoint Uranium Project), CLI-00-OS, 51 NRC
227 (May 25, 2000).
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The Commission determined that 10 CFR Part 40, Appendix A, Criterion 9 applied to

HRI's license and that HRI would be required to submit RAPs for each of its mining sites

prior to engaging in ISL uranium recovery operations.

However, the Commission also determined that financial assurance must be

established by the licensee prior to the commencement of operations. As a result, the

Commission imposed an additional condition on HRI's license requiring that RAPs be

submitted outlining the proposed financial assurance cost estimates for restoration and

decommissioning of each of HRI's proposed mining sites. The Commission specifically

stated that HRI could not commence ISL uranium recovery operations until such RAPs

were submitted and approved.

4. LBP-04-03: 59 NRC 84 (February 27, 2004)

After submission and NRC Staff approval of the Section 8 RAP, in LBP-04-03,2 5

the Presiding Officer determined that the RAP wvas sufficient with three (3) specific

exceptions: (1) the RAP could not account for the availability of major site equipment

during decommissioning by an independent contractor, (2) the RAP's labor cost estimates

could not account for site employees performing multiple, unrelated tasks at the site, and

(3) HRI's well-plugging method should be revised to reflect the "tremie line" method.

5. CLI-04-14: 59 NRC 250 (May 20, 2004) & CLI-04-33: 2004 NRC
LEXIS 254 (December 8, 2004)

HRI appealed LBP-04-03 to the Commission and challenged two of the Presiding

Officer's three findings; (1) that HRI's Section 8 RAP properly accounts for the

availability of major site equipment and (2) that HRI's Section 8 RAP can rely on site

25 See In fhe Matter of Hydro Resources, Inc. (Crownpoint Uranium Project), LBP-04-03, 59
NRC 84 (February 27, 2004).
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employees performing multiple, unrelated tasks at the site. The Commission granted

review on HIRI's appealed issues, and issues appealed by Intervenors, in CLI-04-142 6 and,

in CLI-04-33, 27 the Commission reversed the Presiding Officer's findings regarding

HRI's Section 8 RAP with respect to the availability of major site equipment and

proposed labor cost estimates. Further, the Commission specifically noted that:

"[t]he reasonableness of 9 pore volumes as an estimate was challenged
in earlier portions of this proceeding. The Presiding Officer's initial
decisions on these issues went against the intervenors. The decisions
nonetheless noted that 'the requirement does not end at 9 pore volumes,'
if in fact it is shown that more than 9 pore volumes are needed and likewise
that the 'surety amount may be increased if 'at any time' it is determined
that wellfield restoration requires greater pore volumes or a higher surety."

CLI-04-33 at *6-7.

Thus, the Commission's decision in CLI-04-33 specifically recognizes the

iterative nature of HRI's continuing duty to revise pore volume estimates and to update,

if necessary, its financial assurance cost estimates for groundwater restoration under its

license. As such, HRI's Section 8 RAP was approved pending revision of its proposed

wvell-plugging method to reflect the Presiding Officer's decision in LBP-04-03.

26 See In the Matter of Hydro Resources, Inc. (Crownpoint Uranium Project), CLI-04-14, 2004
NRC LEXIS 99 (May 20, 2004).
27 See In the Matter of Hydro Resources, Inc. (Crownpoint Uranium Project), CLI-04-33, 2004
NRC LEXIS 254 (December 8, 2004).
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VI. ARGUMENT: MISCELLANEOUS PROCEDURAL ISSUES: CHURCH
ROCK SECTION 17, UNIT ONE, & CROWNPOINT

A. Intervcnors Hearing Rights Have Not Been Violated By Permitting
JIRI to Determinc Bascline Water Quality Standards After the Close
of the Hearing

1. Intervenors Misinterpret NRC's In Situ Lcach Uranium Recovery
Standard Review Plan

Intervenors allege that NRC Staff has violated their hearing rights by granting

HRI two specific license conditions, License No. SUA-1508, License Conditions 10.21

and 10.22, and that NRC Staff has imposed two additional license conditions, License

Conditions 10.23 and 10.31, which allow HRI to determine "whether the Westwater

Canyon aquifer is vertically confined and free of fractures." Intervenors' March 7, 2005,

Written Presentation at 39-40. Intervenors' also allege that NUREG-1 569, NRC's

Standard Review Plan for In Situ Extraction License Applications ("ISL SRP"), classifies

the establishment of baseline water quality standards for groundwater restoration as a

"material" part of HRI's license. Id. at 41-42. Further, Intervenors claim that

establishment of such standards does not qualify as "preoperational testing" for the

purposes of licensed activities and that they should be permitted to challenge HRI's

determination of "interaquifer communication" and "fracturing." Id. at 42-45.

Intervenors conclude that each of these factors demonstrate that their hearing rights have

been violated.

Based on standard NRC and industry practice, Intervenors' interpretation of the

ISL SRP is misguided. Intervenors argue at great length that the establishment of

baseline water quality standards is "material" to licensing. However, as a general

proposition, the establishment of baseline water quality standards is a part of the "phased-
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in" approach to the licensing of ISL uranium recovery facilities explicitly recognized in

the ISL SRP. For purposes of this discussion, the two relevant portions of the ISL SRP

are Section 2 entitled Site Characlerization and Section 5 entitled Operations. As

discussed by Mr. Pelizza in his affidavit:

"With respect to groundwvater, the Site Characterization section recommends
'reasonably comprehensive chemical and radiological analysis obtained
within and at locations away from the mineralized zone. The Operations section
recommend much more detail 'for each new wellfield"'

HRI Exhibit A at 1 196.

Given this recommendation, Mr. Pelizza states:

"SRP § 5 is based on standard industry practice when the wvellfield is to be
installed and the test wells will be available. Any change in this approach would
require a complete re-engineering of the methods upon which the ISL industry has
operated since its inception."

Id. at ¶ 201 (emphasis added).

Given the differences between the Site Character-izalion and Operations Sections

of the ISL SRP, as stated by Mr. Pelizza, "[i]t is inappropriate [of Intervenors] to treat the

purposes of these two provisions as being the same." Id.at ¶l 197. With respect to the

pre-licensing Site C/haracterization portion of ISL uranium recovery operations, Section

2 of the ISL SRP "provides guidance for 'reasonably comprehensive' analysis to

determine baseline conditions" (i.e., Site C'haracterization). Id. This assessment includes

evaluation of general baseline water quality conditions using the best available data but

uithout the installation of well-fields necessary to determine detailed baseline values for

restoration goals and other parameters. Moreover, HRI is not permitted to engage in the

construction of wvell-fields and sampling operations at such wvell-fields during the Site

Characterization phase or the licensee risks having its licensed denied or revoked. See
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HRI Exhibit B at 1 39. If the licensing phase is not complete, IHRI cannot engage in

Operations activities.

With respect to the Section 5 Operations phase of the CUP, H-IRI must install

well-fields at each of the proposed mining sites to determine or conduct "restoration

goals, excursion upper control limits, and pump testing for vertical and horizontal

confinement." Id. As stated by Mr. Pelizza, "[a]ll of these tests can only be performed

once the vells that are part of operations are installed." HRI Exhibit A at ¶j 197.. This

statement is further supported by Mr. Bartels when he states, "[t]his sequential treatment

[Site Chayracterization and Operations] of ISL wvellfields... is the standard NRC

methodology, developed over decades, used to protect groundwater and the

environment." HRI Exhibit B at ¶ 41. Contrary to Abitz's conclusions, Mr. Bartels

states, "[t]his sequential treatment of ISL well fields was decidedly not 'NRC Staff's

decision...." Id. Based on this, Mr. Pelizza concludes that, "[i]t is inappropriate to treat

the purposes of these two provisions as being the same." HRI Exhibit A at I1 197.

Further, "[a]t this stage in the CUP project, the litigation cannot reach beyond the

adequacy of the protocol on the operating plan (Consolidated Operations Plan Rev. 2.0 or

COP) because the mine must be built before the plan can be implemented and compliance

is then left to inspection." Id. at 1 198 As stated by Mr. Pelizza, "[i]t takes years of

continuous study to plan and develop an ISL uranium mine through its operational life to

closure... .This process is sequential, with each mine unit developed and tested as the

mineral is progressively depleted from different parts of the ore body." Id. at ¶ 214. ISL

uranium recovery operations must be done in this manner, because "[t]he installation of

mine units prior to satisfying the requirements of [ISL] SRP § 5 guidance and after SRP §
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2 characterization and licensing is completed would be a direct violation of NRC

regulations and SRP Guidance." Id. at ¶ 216.

For example, with respect to statistical analyses,28 "HRI's COP and...LC 10.22

require HRI to eliminate outliers consistent with EPA's 1989, 'Statistical Analysis of

Groundwater Monitoring Data at RCRA Facilities, Interim Guidance.' This NRC

required methodology for outlier determination requires a rigorous statistical approach

and has an accepted scientific basis. HRI will utilize the stated statistical analysis

guidance for outlier analysis or method required by NRC." Id. at ¶ 219. HRI's license

and the COP also prescribe standard operating procedures (SOPs) for activities involving

radioactive materials, instructions for sequential well and wvell-field installation,

determination of UCLs, and the establishment of restoration goals. The validity and

feasibility of these protocols and prescriptive requirements are at issue here and not

necessarily site-specific data.

Based on the incorporation of the COP, HRI's performance-based NRC license is

specifically tailored to reflect this sequential treatment of ISL wvell-fields so that all

proper well-field installation, testing, and monitoring is complete prior to the injection of

anly lixiviant into the proposed uranium recovery zones. Several of HRI's license

conditions and the COP establish prescriptive requirements for constructing well-fields,

establishing upper control limits (UCLs), pump testing requirements, and groundwater

monitoring. See FIRI Exhibit A at 1 206. Intervenors were given ample opportunity to

challenge the performance-base nature of HRI's license in the Church Rock Section 8

proceeding and, in LBP-99-10, the Licensing Board determined that HRI's performance-

28 For further discussion on the viability of HRI's proposed statistical analysis protocol, please
see the Affidavit of Mr. Ronald Clhristensen (attached as "HRI Exhibit E").
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based license complies with NRC regulations. See In the jlMatter of Ilydro Resources,

Inc. (Crownpoint Uranium Project), LBP-99-10, 49 NRC 145 (February 19, 1999).

Specifically, the Licensing Board responded to Intervenors' broad allegation that HRI's

license leaves HRI practically unregulated by quoting License Condition 9.3 which

states:

"[t]he licensee shall conduct operations in accordance with all commitments,
representations, and statements made in its license application submitted
by cover letter dated April 25, 1988.. .and in the Croxwnpoint Uranium Project
Consolidated Operations Plan (COP), Rev. 2.0, dated August 15, 1997-except
where superseded by license conditions contained in this license. Whenever the
licensee uses the words 'will' or 'shall' in the aforementioned licensee
documents, it denotes an enforceable license requirement."

Thus, HRI is granted no "latitude" to operate the CUP in a manner outside the

prescriptive requirements of its license and its commitments in the CUP. Therefore,

Intervenors' reliance on the ISL SRP to demonstrate a deprivation of hearing rights is

misguided.

Moreover, Intervenors' claim that NRC Staff does not have to approve relevant

activities at the CUP sites is incorrect. Intervenors ignore the basic fundamental premise

behind performance-based licensing which is that all licensed activities are subject, in

one form or another, to NRC approval. Initially, as stated above, HRI's license, its

conditions, and all incorporated procedures and commitments were subject to NRC

approval and currently are being evaluated in this proceeding. After approval of these

items, HRI is permitted to perform all Site 'Characlerization, Operations, and other

relevant activities associated with construction of a well-field and preparation for

uranium recovery operations in accordance with the prescriptive requirements of its

license and associated conditions, procedures, and commitments. These activities are
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conducted and finalized by a Safety and Environmental Review Panel (SERP), which is a

fundamental component of a performance-based license, and the results of these activities

are maintained on-site. As a further check on HRI's licensed activities, the SERP's

findings and the results of licensed activities pursuant to license conditions and other

requirements are subject to NRC inspection. Should NRC be dissatisfied with the

SERP's actions, HRI would be required to rectify any problems or be subject to NRC

enforcement action.

In summary, HRI's NRC performance-based license, including all incorporated

procedures (e.g., the COP) and commitments (e.g., EPA Guidance for statistical

analysis), provides prescriptive requirements for the construction, operation, and

restoration of well-fields at each CUP site. HRI is not permitted to engage in Site

Characterizalion or Operations activities outside of these prescriptive requirements.

Further, NRC approval of HRI's license and associated requirements is only the first

stage of the process. NRC retains authority to inspect all activities engaged in by the

SERP, to require corrective action and, if necessary, to impose enforcement. These

premises are the fundamental basis for the concept of performance-based licensing,

which already has been litigated before Judge Bloch and approved. Based on this,

Intervenors should be collaterally estopped from challenging the performance-based

nature of HRI's license and, as such, Intervenors' allegations that they have been

deprived of hearing rights should be rejected.

2. Intervcnors' Reliance on Case Law is Misguided

Intervenors also rely on several case citations to demonstrate that they have been

deprived of their hearing rights to challenge HRI's performance-based license.
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Specifically, Intervenors rely on the cases of Union of Concerned Scientists 1'. NRC, In

the AMatter of Consolidated Edison Co. of Net, York, and In the AMIatter of Wisconsin

Pouw'er Co. and lVisconsin-Michigan Power Co. to support their conclusions. See

Intervenors' March 7, 2005, Written Presentation at 42 & 45.

Intervenors' reliance on these cases to support their argument is misguided as they

address a type of adjudicatory proceeding that is vastly different from the instant

proceeding. Each of Intervenors' cited cases involve "formal" "on-the-record"

proceedings for nuclear powver reactor applicants or licensees and are directly related to

the Administrative Procedure Act's (APA's) provisions for such proceedings. See 5

U.S.C. § 554_. However, the instant proceeding is being conducted under NRC's

Subpart L regulations for "informal" materials licensing proceedings. As a general

proposition, NRC materials licensing proceedings, such as the instant proceeding

regarding HRI's license, are conducted as "informal" proceedings and, as such, are not

subject to the holdings in Intervenors' cited cases. Thus, Interveners' reliance on these

cited cases provide no support for their allegations.
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Vii. CONCLUSION

For the reasons discussed above, HRI respectfully requests that the Presiding

Officer reject each of Intervenors' arguments regarding groundwater, groundwater

restoration, and financial assurance.

Respectfully Submitted,

Chrstop er S. Pugsley, Esq.
Thompson & Simmons, PLLC
1225 19 th Street, NW
Suite 300
Washington, DC 20036
(202) 496-0780
(telefax) (202) 496-0783.
ajthompsoneathompsonlawv.com
cpugsley~athompsonlaw.com
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

Before Administrative Judge
E. Roy Hawkins, Presiding Officer

Dr. Richard F. Cole, Special Assistant
Dr. Robin Brett, Special Assistant

In the Matter of: )
) Docket No.: 40-8958-ML

HYDRO RESOURCES, INC. )
P.O. Box 777 ) ASLBP No. 95-706-01-ML
Crownpoint, NM 87313 )

_) April 21, 2005

AFFIDAVIT OF MARK S. PELIZZA

I. PERSONAL.
II. QUALIFICATIONS.
III. MATERIALS PREPARED AND REVIEWED.
IV. THE EPA AQUIFER EXEMPTION AND UIC PERMIT PROTECT USDWs

WATER QUALITY.
V. EXAMPLES OF ISL MINES IN AQUIFERS.
VI. URANIUM AND ITS PROGENY MAKE GROUNDWATER NON POTABLE IN

REDISTRIBUTED ORE.
A. URANIUM AND URANIUM PROGENY ARE SUBJECT TO EPA

NATIONAL PRIMARY DRINKING WATER REGULATIONS AND
LIMIT USE QUALITY.

VII. US ISL OPERATIONS ARE REDISTRIBUTED ORE AND URANIUM AND ITS
PROGENY MAKE GROUNDWATER NONPOTABLE
A. WATER QUALITY
B. CONSTITUENTS DO NOT MIGRATE.

VIII. URANIUM AND ITS PROGENY MAKE CUP GROUNDWATER NONPOTABLE
A. CHURCH ROCK SECTION 17.
B. UNIT 1 WATER QUALITY.
C. UNIT 1 CONSTITUENTS DO NOT MIGRATE
D. CROWNPOINT WATER QUALITY.

IX. DETAILED ANALYSIS OF TEXAS ISL SITES DEMONSTRATES THAT
URANIUM MINERALIZATION IN REDISTRIBUTED URANIUM ORE
AFFECTS GROUNDWATER QUALITY.
B. VASQUEZ.
C. KINGSVILLE DOME PRODUCTION AREA (MINE UNIT) 1.
D. KINGSVILLE DOME PRODUCTION AREA (MINE UNIT) 2.
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X. COMPARITIVE ANALYSIS OF REDISTRIBUTED CUP ORE DEPOSITS
DEMONSTRATES THAT URANIUM MINERALIZATION AFFECTS
GROUNDWATER QUALITY IN ORE ZONES.

XI. ISL URANIUM RECOVERY IS PERFORMED ONLY IN THE MINERALIZED
ZONE OF THE AQUIFER WHICH IS LOCAL NOT REGIONAL.
A. OPERATIONS ARE DESIGNED TO PRODUCE FROM ONLY

MINERALIZED SANDS
B. REGULATION PROTECTED USDWS
C. HYDROLOGY DOES NOT SUPPORT REGIONAL CONTAMINATION
D. INTERVENORS FUNDAMENTAL ASSUMPTION DOES NOT

ACKNOWLEDGE THAT HRI'S NRC LICENSE PREVENTS
CONTAMINATION OF WATER SUPPLY WELLS.

XII. ALL ISL SITES ARE IN FLUVIAL DEPOSITS WITH NO EVIDENCE OF
PIPELINE CHANNELS.
A. HISTORICAL OPERATIONS HAVE NOT ENCOUNTERED CHANNEL

ISSUES.
B. THE FLUVIAL GEOLOGY WILL NOT AFFECT MONITORING.
B. HRI'S APPLICATION DESCRIBES THE WESTWATER CANYON

FORMATION AS A FLUVIAL SYSTEM.
C. NEW MEXICO.
D. MINERALIZATION VS. CHANNELS.

XIII. HRI'S DETAILED STRATIGRAPHIC CROSS SECTIONS ILLUSTRATE
SUFFICIENT CONTIGUOUS AQUITARDS.

IXV. RIGHTS TO BENEFICIALLY USE GROUNDWATER IS PROPERLY
ADMINISTERED AT THE CUP

XV. HISTORICAL ADMINISTRATION OF THE AREA PERMIT/MINE UNIT ISL
PROJECT DEVELOPMENT IN THE U.S.

XVI. HRI'S APPLICATION, THE PERFORMANCE BASED LICENSE AND THE
CONSOLIDATED OPERATIONS PLAN FOLLOW STANDARD INDUSTRY
PRACTICE AND THE SRP.
A. THE SRP GUIDANCE CLEARLY SPECIFIES PHASED ISL

DEVELOPMENT
B. HRI'S LICENSE IS A PERFORMANCE BASED LICENSE.
C. THE PRESCRIPTIVE REQUIREMENTS IN THE COP ARE

INCORPORATED BY REFERENCE INTO HRI'S PERFORMANCE
BASED LICENSE.

D. COP § 6.0 CONTAINS HRI'S DETAILED INSTRUCTIONS FOR WELL
AND WELLFIELD INSTALLATION.

E. COP § 8.0 CONTAINS HRI'S INSTRUCTIONS FOR STATISTICAL
ANALYSIS.

F. THE COP DESCRIBES HOW RESTORATION GOALS WILL BE
ESTABLISHED.

G. UCLS AND RESTORATION AVERAGING IN THE COP AND LICENSE
IS JUSTIFIED BASED ON INDUSTRY PRACTICES AND SITE
INFORMATION.

H. THE UCL INDICATORS ARE SUFFICIENT.
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XVII. THE USE OF REDUCTANTS
XVIII.HRI ESTIMATES FOR DECOMMISSIONING, DECONTAMINATION AND

CLOSURE ARE SUFFICIENT.
IXX. PORE VOLUME DETERMINATION.

A. PORE VOLUME BACKGROUND
B. CUT OFFGRADE OREOUTLINE METHODOLOGY
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

Before Administrative Judge
E. Roy Hawkins, Presiding Officer

Dr. Richard F. Cole, Special Assistant
Dr. Robin Brett, Special Assistant

In the Matter of: )
) Docket No.: 40-8958-ML

HYDRO RESOURCES, INC. )
P.O. Box 777 ) ASLBP No. 95-706-01-ML
Crownpoint, NM 87313 )

_) April 21, 2005

AFFIDAVIT OF MARK S. PELIZZA

Before me, the undersigned notary on this day appeared Mark S. Pelizza, a person known
or identified to me, and who after being duly sworn deposes and says the following in response
to the Intervenors Brief with Respect to Groundwater Protection, Groundwater Restoration and
Surety Estimates Dated March 7, 2005.

I. PERSONAL.

1. My name is MARK S. PELIZZA; I reside at 3217 Breton Drive, Plano, Texas 75025. I
am over 21 years of age; I never been convicted of a felony; and, I am fully capable of making
this Affidavit.

2. The factual matters set out herein are within my personal knowledge or my corporate
knowledge within my official capacity as set out herein. The opinions set out herein are based
upon data and analytic techniques reasonably and customarily used by qualified professionals to
form opinions and draw scientific and technical inferences for the purposes of important health,
safety, environmental and regulatory decisions in the uranium recovery industry.

II. QUALIFICATIONS.

3. I hold a Bachelor of Science in Geology from Fort Lewis College in Geology and a
Master of Science from Colorado School of Mines in Geological Engineering.

4. I am a Licensed Professional Geoscientist (TX Geology #2552) and Environmental
Manager with over 26 years of experience in the in situ leach ("ISL") mineral recovery industry
(predominantly uranium). In the uranium industry I also posses extensive experience in
groundwater geochemistry and uranium health physics.
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5. Professional Affiliations - I serve on the Board of Directors of both the New Mexico
Mining Association and the Texas Mining and Reclamation Association.

6. I have served for nine years as Vice President of Health, Safety and Environmental
Affairs with Uranium Resources, Inc., parent company to both HRI, Inc. and URI, Inc and five
years as President of HRI, Inc. Both firms were founded to explore for uranium producible by
ISL recovery techniques, acquire properties with uranium reserves suitable for ISL, license ISL
uranium activities, operate ISL uranium facilities, and ultimately to close ISL uranium operations
after uranium recovery is complete. In that capacity, I have directed health, safety and
environmental programs, coordinated staff members and consultants, prepared applications for
federal and state environmental permits and licenses, and negotiated the conditions of radioactive
materials licenses and other permits. I served as a corporate liaison with lawmakers and
regulatory agency staff, and represented the company and industry trade associations in activities
such as rulemaking and legislation involving HRI/URI.

7. Prior to being named Vice President, I served Uranium Resources, Inc. as Environmental
Manager with similar corporate environmental responsibilities. I was employed with Uranium
Resources, Inc. for nearly 24 years. I have been employed as a health, safety and environmental
professional with the ISL uranium industry for 26 years. I have taken an active leadership role
with various professional trade organizations in developing the current in situ uranium industry
rules, regulations and policies.

8. During my employment with Uranium Resources, Inc., I have personally supervised all
radiological and non-radiological occupational health, safety and environmental programs for
operations conducted by HRI/URI in New Mexico, Texas, and Wyoming. This includes
radiological and non-radiological occupational and environmental baseline data collection,
operational programs, restoration/reclamation programs and regulatory liaison. I have also been
the primary managerial support representative for all environmental litigation involving Uranium
Resources, Inc.

9. I have managed regulatory affairs, including matters related to radioactive materials,
other environmental permitting, compliance and enforcement matters and bonding for closure
costs on the following ISL uranium recovery projects:

A. Alta Mesa Uranium Project. An undeveloped ISL project in Brooks County, Texas.
Conducted environmental studies, prepared permit/license applications, procured the
Underground Injection Control ("UIC") Permit for ISL activities, the UIC Permit for deep well
disposal, the initial Production Area Authorization ("PAA'), and the Air Control Permit.

B. Benavides Uranium Project. An ISL project in Duval County, Texas where production
has ceased and mine closure obligations have all be successfully fulfilled. I conducted
environmental studies, prepared permit/license applications, and procured the UIC Permit for the
well fields used for ISL activities, four production area authorizations, the Air Control Permit,
the surface discharge permit and the Agreement State Radioactive Materials License. I was
responsible for groundwater restoration, surface decommissioning and license termination
oversight. I was corporate Radiation Safety Officer ("RSO") for this project with oversight for
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the radiation safety, environmental protection programs and permit compliance during
operations, aquifer restoration, and final reclamation and closure of the site. I reviewed and
managed the "Closure Obligations" for this project.

C. Crownpoint Uranium Project ("CUP"). This is an undeveloped ISL project in McKinley
County, New Mexico. For this project, I conducted the extensive environmental studies,
required by state and federal authorities, prepared the necessary permit and license applications,
and secured the necessary radioactive materials from NRC. I served as the technical support
manager during the multi-year licensing hearing held on this matter by the Atomic Safety
Licensing Board of the NRC.

Churchrock Site. This is an undeveloped subsite of the CUP in McKinley County, New
Mexico. I have conducted the extensive environmental studies by state and federal authorities
required for licensure and permitting, I prepared the permit and license applications, and I
secured the UIC permit from the New Mexico regulatory authorities (the Aquifer Exemption
from the U.S. EPA ("EPA")) and secured the necessary radioactive materials license from NRC.
I served as the technical support manager during the multi-year licensing hearing held on this
matter by the U. S. Atomic Safety Licensing Board of NRC.

Unit 1 Site. This is an undeveloped subsite of the CUP in McKinley County, New
Mexico. For this project, I conducted environmental studies, prepared permit/license
applications, and secured the NRC Source Materials License. I served as the technical support
manager during lengthy public hearings conducted on the licensure of this project by the U. S.
Atomic Safety Licensing Board of the NRC.

D. Kingsville Dome Uranium Project. This is an operational ISL project in Kleberg County,
Texas. This facility is capable of processing and packaging uranium (yellow cake) from the
Kingsville Dome site and from other nearby mine locations. For this project, I conducted
environmental studies, prepared required permit and' license applications to the Texas
Department of Health/Bureau of Radiation Control and the Texas Commission on
Environmental Quality (TCEQ) and procured the necessary UIC Permit for uranium production
and a major expansion to that Permit, three Production Area Authorizations ("PAA's"), the
requisite TCEQ Aquifer Exemptions (the Aquifer Exemption from the EPA) and the UIC Permit
for on site deep well disposal, the Air Control Permit, and the agreement state Radioactive
Materials License. I have served as corporate RSO for this project with oversight for the
radiation safety, environmental protection and permit compliance. I have served as technical
support manager during five administrative hearings for the permitting and licensing the project
and its expansions.

E. Longoria Uranium Proiect. This is a former ISL mine located in Duval County, Texas.
This mine has now concluded its production, and it has been successfully restored and closed in
an environmentally sound manner in compliance with all applicable state and federal
requirements. I successfully conducted environmental studies, prepared permit/license
applications, and procured the UIC Permit for uranium production, two PAA's, the Air Control
Permit, the surface discharge permit and the Radioactive Materials License. Groundwater
restoration, surface decommissioning and license termination oversight. I was the corporate
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RSO for this project with oversight for radiation safety, environmental protection and permit
compliance during operations and reclamation. I reviewed and managed the "Closure
Obligations" for this project.

F. Highland Uranium Project. This is an operational ISL project in Converse County,
Wyoming. This facility processed uranium through the drying and packaging steps from on
location as well as from other near-by mines. I performed extensive due-diligence investigations
to determine environmental conditions and potential liabilities of this mine. I also reviewed
sources of contamination in the plant area, wellfields and disposal site. I reviewed costs for
reclamation activities at this mine.

G. Holiday/El Mesquite Uranium Project. This is a commercial uranium project in Duval
County Texas. I developed contractor plans and procedures for final decommissioning and
remediation including the health physics protocol, wellfield survey and remediation, equipment
decontamination and closure. I reviewed and managed the costs of performing the "Closure
Obligations" on this project.

H. Lamprecth Uranium Project. This is a commercial uranium project in Live Oak County,
Texas. I reviewed the files of the TDH/BRC on this project, visited the site, and developed
contractor plans and procedures for final decommissioning and remediation of the remaining
plant site, wellfield soil survey and remediation and closure for this project.

I. North Platte Uranium Project. This is a reclaimed ISL pilot project in Converse County,
Wyoming. Here, I conducted environmental studies, prepared all required permit/license
applications, and procured the State UIC Permit for ISL activities, the surface discharge permit
and NRC Source Materials License. I was responsible for groundwater restoration, surface
decommissioning and license termination oversight. I was the corporate RSO for this project
with oversight for radiation safety, environmental protection and permit compliance during
operations and reclamation.

J. O'Hern Uranium Project. This is a commercial ISL uranium project in Duval County,
Texas. I developed contractor plans and procedures for final decommissioning and remediation
of this project, including wellfield soil survey and remediation and closure. I reviewed and
managed the costs of performing the "Closure Obligations" on this project.

K. Palangana Uranium Project. This is a reclaimed ISL uranium project in Duval County,
Texas. I served as RSO for this project with oversight for radiation safety, environmental
protection and permit compliance.

L. Panna Maria Uranium Mine/Mill. This is a uranium mine and mill in Karnes County,
Texas. I served on the team that conducted the environmental studies and prepared the license
and permit applications for the mine.

M. Rosita Uranium Proiect. This is an ISL uranium recovery project in Duval County,
Texas. I conducted environmental studies for this project, prepared permit/license applications,
and procured the UIC Permit for the wellfield to mine the project and a major expansion to that
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permit, three PAA's, the requisite TCEQ Aquifer Exemptions (the Aquifer Exemption from the
EPA), the UIC Permit for deep well disposal of wastes on-site, the Air Control Permit, and the
agreement state Radioactive Materials License. I was the corporate RSO for this project with
oversight for radiation safety, environmental protection and permit compliance during
operations. I was the technical support manager for one administrative hearing for the permit on
this project.

N. Vasguez Uranium Project. This is an as-yet undeveloped ISL project in Duval County,
Texas. I conducted environmental studies, prepared permit/license applications, and procured
the UIC Permit for production operations, the requisite TCEQ Aquifer Exemptions (the Aquifer
Exemption from the EPA), the UIC Permit for deep well disposal, the initial PAA, the Air
Control Permit and the Agreement State Radioactive Materials License.

0. West Cole Uranium Project. This is a successfully reclaimed ISL project in Webb
County, Texas. For this project, I conducted environmental studies, prepared permit and license
applications, and procured the UIC Permit for the wells needed for uranium recovery operations,
the UIC Permit for the deep disposal well, the initial PAA, the Air Control Permit and the
agreement state Radioactive Materials License. I developed contractor plans and procedures for
final decommissioning and remediation including health physics protocol, wellfield survey and
remediation, equipment decontamination and closure. I reviewed and managed the costs of
performing the "Closure Obligations" on this project.

P. White Mesa Uranium Mill. A fully operational uranium mill that is licensed to accept
conventional uranium ores alternate feedstocks from a variety of locations including those owned
by the United States Government. The White Mesa mill is also a disposal site for certain types
of radioactive waste including uranium byproduct material. I have served as co-leader for the
ALARA audit team for that facility for seven years. Pursuant to license requirements, the annual
audit is required to assure that the mill and associated disposal facilities are operating safely and
in compliance with NRC regulations.

Q. Zamzow Uranium Proiect. This is a closed uranium project in Live Oak County Texas.
For this project, I visited the site and developed contractor plans and procedures for final
decommissioning and remediation of remaining plant site, wellfield soil survey and remediation
and closure.

10. I have been tendered and qualified as an expert witness in a number of vigorously
contested public hearings before state and federal administrative agencies, including:

A. Before TCEQ, formerly the Texas Natural Resource Conservation Commission, and
before that the Texas Water Commission. Administrative Hearing, June 1984; Kingsville Dome
Project. Expert in ISL technology, groundwater, well drilling and development groundwater
restoration.

B. Before TCEQ. Administrative Hearing, 1986; Kingsville Dome Project, Texas. Expert
in ISL technology, groundwater, well drilling and development and groundwater restoration.
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C. Before the Texas Department of Health (TDH). Administrative Hearing, 1986;
Kingsville Dome Project. Expert in ISL technology, health physics, environmental impacts,
groundwater, reclamation and restoration.

D. Before TCEQ. Administrative Hearing, 1989. Kingsville Dome Project. Expert in JSL
technology, groundwater, well drilling and development and groundwater restoration.

E. Before TDH. Administrative Hearing, 1989. Kingsville Dome Project. Expert in ISL
technology, health physics, environmental impacts, groundwater, reclamation and restoration.

F. Before the New Mexico Environment Department Public Hearing, 1993. Church Rock
Project DP-558. Expert in ISL technology, groundwater, well drilling and development
groundwater restoration.

G. Before the New Mexico State Engineer, 1998. Church Rock Project Application G- 1I-a.
Expert in ISL technology, groundwater, well drilling and development groundwater restoration.

H. Before TCEQ. Administrative Hearing, 1997. Rosita Project. Expert in ISL technology,
groundwater, well drilling and development and groundwater restoration.

I. Before NRC/Atomic Safety & Licensing Board (ASLB). Federal Administrative
Hearing, 1999. The CUP. Expert in ISL technology, health physics, waste disposal,
environmental impacts, groundwater, reclamation and restoration reclamation costs.

III. MATERIALS PREPARED AND REVIEWED.

11. All the environmental studies and application documents that are required by NRC that
culminated in the issuance of the Materials License were prepared under my direct involvement
or supervision. I served as the technical support manager during Phase 1 and Phase 2 of this
licensing hearing held on the CUP. As such I have review all technical presentations and legal
briefs. I have had direct involvement or supervision over all technical experts who have
responded in both Phase I and Phase 2 of this licensing hearing and as such have reviewed all of
the expert submittals.

IV. THE EPA AQUIFER EXEMPTION AND UIC PERMIT PROTECT USDWs
WATER QUALITY.

12. For a uranium orebody to be amenable to in situ leach recovery using the type of leach
chemistry proposed at the CUP or anywhere else in the U.S., the ore must be saturated with
relatively fresh water and the rock must have enough transitivity for water to flow from injector
to producer wells. In other words, for ISL recovery to work, the ore must be situated in an
aquifer. There are no ISL uranium mines that are not in aquifers.

13. The U.S. EPA's Underground Injection Control ("UIC") program is crafted to assure
compliance with the Safe Drinking Water Act ("SDWA"). As required by LC 9.14, HRI can not
operate Section 17, Unit 1 or Crownpoint without the requisite Aquifer Exemption and UIC
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permits. When the aquifer exemption and IUC permit issued, HRI is in compliance with the
provisions of the SDWA. Without such EPA authorization, HRI would face enforcement by
EPA for willful violation of the SDWA and UIC regulations - with or without an NRC license.

14. Injection into an underground source of drinking water is prohibited (40CFR144.12) The
UIC program as it applies nationwide provides EPA with the framework to allow ISL mineral
development in specific portions of geologic strata which are also shared by underground
sources of drinking water (USDWs).

15. EPA provides a mechanism in the regulations for an aquifer exemption if certain criteria
are met, which permits injection into the exempt portion of the aquifer and permits mineral
development.

16. An Aquifer exemption is specifically provided for in 40 CFR 144.8 as follows:

"An aquifer or a portion thereof which meets the criteria for an "underground
source of drinking water" in § 146.3 may be determined under 40 CFR 144.8 to
be an "exempted aquifer" if it meets the following criteria:

(a) It does not currently serve as a source of drinking water; and
(b) It cannot now and will not in the future serve as a source of drinking water
because:

(1) It is mineral, hydrocarbon or geothermal energy producing, or can
be demonstrated by a permit applicant as part of a permit application for a
Class II or III operation to contain minerals or hydrocarbons that
considering their quantity and location are expected to be commercially
producible;
(2) It is situated at a depth or location which makes recovery of water
for drinking water purposes economically or technologically impractical;
(3) It is so contaminated that it would be economically or
technologically impractical to render that water fit for human
consumption; or
(4) It is located over a Class III well mining area subject to
subsidence or catastrophic collapse; or

(c) The total dissolved solids content of the ground water are more than 3,000
and less than 10,000 mg/I and it is not reasonably expected to supply a public
water system."

17. Pursuant to LC 9.14, HRI must receive an Aquifer Exemption as described above before
any mining can occur. EPA has issued aquifer exemptions under similar conditions at other ISL
mines across the U.S. and drinking supplies have not been adversely affected. At the CUP, the
uranium ore body shares the same Westwater Canyon Formation with many drinking water
sources, yet the portion of the aquifer that HRI plans to mine meets the criteria of 40CFR144.8.
The UIC program as it applies to the CUP allow ISL mineral development in portions of
geologic strata which are not and can not be drinking water supplies with other portions of the
strata used for drinking water supplies elsewhere.
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18. Being mineralized (i.e. naturally occurring radionuclides), water within the exempted
uranium ore would never be suitable for drinking water.

V. EXAMPLES OF ISL MINES IN AQUIFERS.

19. Unlike a more general site selection process such as for a factory, waste disposal site or
power plant, the selection of the areas for mining is dictated by the location of the economic and
recoverable ore. Based on recognition of the natural processes that have created this geological
strata, EPA provides a mechanism which allows the mixed use of the aquifer as a USDW and for
economic production, providing that the USDW can be protected.

20. Abitz II 33,37 states that water outside of the ore zone meets drinking standards and
therefore the CUP mines present a risk to water supplies. If Abitz were to review the existing
conditions at other ISL projects he would understand the relationship of ISL operations to
drinking water aquifers. For example URI's most recent ISL projects, Kingsville Dome, Rosita,
and Vasquez are in regional drinking water aquifers and have been issued EPA aquifer
exemptions pursuant to 40CFR144.8. Other projects, old and new, in Nebraska, Texas and
Wyoming have had to satisfy the same regulatory requirements.

21. As shown in the Table below Kingsville Dome, Rosita, and Vasquez are in the Goliad
Formation or Oakville Formations that are important regional water supply aquifers. Many other
operations that were conducted in public water supply aquifers are also shown in the Table.
Within one mile of the Kingsville Dome Project there are approximately 25 private water supply
wells, all in the Goliad Aquifer. The City of Kingsville (Population -25,000) draws its water
supply from the same Goliad Aquifer 4 miles from the mine. Within one mile of the Rosita
Project that are approximately 40 private water supply wells, all in the Goliad Aquifer. The City
of San Diego (Population - 3000) draws its water supply from the same Goliad Aquifer 15 miles
down gradient from the mine. URI samples many of the closest private wells near the mine and
there has never been an adverse affect on any well.

22. Recognizing that aquifers outside ISL mine zones are used as a USDWs, EPA exempts
that portion of the aquifer that is capable of mineral production. As shown in the Table below,
all of the ISL mining operations in Texas have been developed in aquifers that are a USDW
regionally, but which qualify for an aquifer exemption locally.
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ISL Mining 0perations in Texas

ComDanv Mine Name Renional USDW
Caithness Mining Oakville

Conoco Trevino Oakville

Everest Minerals Hobson Jackson

Everest Minerals Las Palmas Oak-ville

Everest Minerals Mt Lucas Goliad
Everest Minerals Tex-1 Jackson

Intercontinental Energy Pawnee Oakville
Intercontinental Energy Zamzow Oakville

Mobil/Cogema Holiday Catahoula

Mobil/Cogema El Mesquite Catahoula

Mobil/Cogema O'Hern Catahoula
Tenneco/Cogema West Cole Catahoula

URI Alta Mesa Goliad
URI Benavides Catahoula

URI Kingsville Goliad

URI Longoria Catahoula

URI Rosita Goliad
URI Vasquez Oakville

U.S.Steel Boots Oakville
U.S.Steel Bums Oakville

U.S.Steel Clay West Oakville
U.S.Steel Mosier Oakville

U.S.Steel Paulik Oakville
Chevron Palangana Goliad

Westinghouse Bruni Catahoula
Westinghouse Lamprecth Oakville

VI. URANIUM AND ITS PROGENY MAKE GROUNDWATER NON POTABLE IN
REDISTRIBUTED ORE.
A. URANIUM AND URANIUM PROGENY ARE SUBJECT TO EPA

NATIONAL PRIMARY DRINKING WATER REGULATIONS AND
LIMIT USE QUALITY.

23. As I will demonstrate below, water used for ISL mining is not suitable for drinking and
can be reclaimed to constituent levels that are consistent with baseline to minimize the potential
for post mining migration of constituents into adjacent USDWs.
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24. Uranium and uranium-related elements such as radium and 222Rn that are uranium's
natural decay products are found in water in uranium deposits in New Mexico, Nebraska, Texas
and Wyoming. When the mineralization is in sufficient concentrations, uranium and its progeny
cause the natural groundwater in the ore zone to exceed federal and state drinking water limits
for uranium and/or gross alpha (a) radiation, radium (22Rn) and radon (f 6Ra) rendering it
potentially toxic for human and livestock consumption.

25. The EPA National Primary Drinking Water Regulations (NPDWRs) are legally
enforceable standards that public water systems are required to satisfy. NPDWR MCLs for
uranium and uranium progeny are listed below.

M t Potential Health
Contaminant MCL Effects from Sources of Contaminant

Ingestion of Water
15 Erosion of natural deposits of certain

Alpha picocuries Increased risk of minerals that are radioactive and may emit
particles per Liter cancer a form of radiation known as alpha

(pCi/L) radiation
Decay of natural and man-made deposits

Beta particles 4Increased risk of of
and photon millirems Incer certain minerals that are radioactive and

emitters per year may emit forms of radiation known as
photons and beta radiation

226Ra and Increased risk of
228Radium 5 pCi/L cancer Erosion of natural deposits

30 1tg/L Increased risk of
Uranium as of cancer, kidney Erosion of natural deposits
. 12/08/03 toxicity

t Maximum Contaminant Level (MCL) - The highest level of a contaminant that is
allowed in drinking water. MCLs are enforceable standards.

26. EPA has proposed a 222Rn MCL at 300 pCi/L. [Federal Register: November 2, 1999
(Volume 64, Number 211)] The potential health hazards associated with 222Rn are described at
length therein. Given the widely accepted potential hazards of 222Rn exposure described by
EPAj in this Affidavit I include the 300 pCi/l 2 Rn MCL along with uranium and radium MCLs
as a criteria to screen groundwater for suitability as a source of drinking water.

27. Dr. Fogerty and Dr. Molony' dedicate their entire affidavits to numerous studies that
support the reasons for the EPA Uranium MCL. HRI accepts the EPA Uranium MCL for what it
is, a legally enforceable drinking standard that public water systems must satisfy. However, sites
that are permitted for Class III UIC activity and exempted under the provisions of the SDWA are
not USDWs and will not serve as sources of drinking water for a public water supply system.
Therefore, while the potential effects of long term consumption of uranium on rats, rabbits and
humans is a valid concern, the SDWA and NRC regulations assure that there is no potential
pathway for the injection of drinking water containing elevated levels of uranium.

' See Fogerty and Molony Declaration in support of Intervenor's March 7, 2005 Brief.
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28. Intervenor's argue that the .44 mg/I NRC standard is no longer protective with the
promulgation of the EPA Uranium MCL of 30 [tg/L, and that the license is defective. First,
under the NRC regulatory scheme the primary restoration goal is natural, premining baseline.
As Judge Bloch noted (LPB-99-30 at p.36) and the Commission reinforced, baseline uranium
levels in the mining zone are likely to exceed the .44 mg/l (440 jig/i) NRC standard and the new
EPA MCL of 30 jig/l as well so their relevance to public health is questionable in any event.
However, when the FEIS was published in 1997, p. 4-27 presented HRI's rationale for all
restoration criteria, including uranium:

"groundwater restoration criteria are established on a parameter-by-parameter
basis, with the primary goal of restoration to return all parameters to average pre-
mining baseline conditions. In the event that water quality parameters cannot be
returned to average premining baseline levels, the secondary goal would be to
return water quality to the maximum concentration limits as specified in EPA
secondary and primary drinking water regulations (40 CFR part 141 and § 143.3).
The secondary restoration goal for barium and fluoride will be set to the State of
New Mexico primary drinking water standard, which is lower than federal
standards. A value of 300 pCi/mL (0.44 mg/L) will be used for uranium. This
concentration was obtained from 10 CFR Part 20; it is suitable for unrestricted
release of natural uranium to water, and is below the State of New Mexico
primary drinking water standard for uranium."

At the time of the FEIS the secondary restoration goals were designed to be the lower of EPA
MCLs, State of New Mexico standards or the 10 CFR Part 20 release standard. The EPA
uranium MCL was promulgated in December, 2003, and with the advent of that standard it is
reasonable to now adopt the 30 1lg/b as a secondary restoration standard for the CUP according
to the rationale presented in the FEIS. Prior to December, 2003 there was no uranium MCL and
HRI had no choice but to adopt the .44 mg/l standard.

29. The health issues that Fogerty and Molony highlighted as justification of the uranium
MCL codified by EPA provide a solid basis to avoid using water with elevated levels of naturally
occurring uranium as a USDW. For similar health reasons as described by Fogerty and Malone
and the EPA decision documents, the water in the vicinity of ISL uranium projects that I
described in §§ VII-X should not be used for drinking and could not be certified for a public
water supply system. Uranium is ubiquitous in water in contact with uranium ore. We see this at
the Church Rock site (Pelizza § VIII.A) and to a lesser amount at the Unit I site (Pelizza §
VIII.B).

30. In addition to the limits that uranium place on the suitability of water for human
consumption that are described by Fogerty and Molony, other uranium progeny are subject to
EPA MCLs that EPA which require equal consideration vis-A-vis the quality of water for human
consumption. In the case of dissolved 222Rn at concentrations above 300 pCi/L the potential
health impacts also present strong concerns about future use of such water as a USDW.
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VII. US ISL OPERATIONS ARE REDISTRIBUTED ORE AND URANIUM AND ITS
PROGENY MAKE GROUNDWATER NON POTABLE

A. WATER QUALITY

31. Uranium deposits that are amenable to the ISL recovery process have been found in New
Mexico, Nebraska, Texas and Wyoming. ISL recovery operations from many of these deposits
have a 30 plus year history. Throughout this period of time water quality information has been
accumulated that provides definitive evidence of the nonpotability of water in and around
uranium ore. This information demonstrates that baseline uranium levels in the mining zone are
likely to exceed of 30 pg/i as well. (Pelizza at 35)

32. ISL operations, like those proposed for the CUP, must be conducted in redistributed ore.
All of the examples that will be discussed in this section are ISL operations that have been
conducted in redistributed ore with mineralogy which is similar to that of the CUP. All would
be found in a broad oxidation/reduction transition regime2 where the area upgrade is oxidized
and downgrade is reduced. It is the reduction that causes the regional precipitation of the soluble
uranium and the cumulative concentration of the ore. In addition all operations at the CUP will
be conducted in sediments that have fluvial origin just as all Nebraska, Texas and Wyoming
operations are conducted in sediments that have fluvial origin (Pelizza at XII).

33. Abitz's position appears to be that groundwater in contact with uranium ore in New
Mexico is different than groundwater in contact with uranium ore as if uranium related
mineralization does not impact water quality as in Nebraska, Texas and Wyoming. The Church
Rock, Unit 1 and Crownpoint water quality evidence presented below when compared with
water quality data at similar uranium deposits in other U.S. locations does not square with his
proposition.

34. Those with experience in the uranium geology know that where present in nature,
uranium mineralization leaves a distinct radiochemical footprint. It is the basis for geophysical
logging which allows the delineation of ore. Where uranium ore is saturated by groundwater, the
footprint extends itself into water. It is unreasonable to believe that uranium and uranium
progeny may be accumulated in the rock and not manifest themselves in surrounding media.

35. Attachment A contains tabulated natural concentrations of uranium and uranium progeny
measured at 124 mine units for ISL operations in Texas, Wyoming, Nebraska and New Mexico.
Shown are values for uranium and 6Ra . Where available, information on 222Rn and gross a
radiation and gross f radiation are also presented. The information presented in Attachment A is
undisputable evidence that the water at ISL sites is not potable for drinking water. As shown,
uranium or radium (and usually both) concentrations always exceed EPA MCLs.

36. The Attachment A shows that the amount by which uranium or radium concentrations
exceed EPA MCLs is not marginal. The exceedances are often in multiples and even orders of
magnitude. (i.e. water in uranium ore zones far exceeds relevant radionuclide MCLs).

2 See Affidavits of McCarn andLichnovsky
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37. Attachment A provides 222Rn and gross a radiation where the data is available. In all
instances where 222 Rn and gross a radiation are measured, concentrations exceed EPA MCLs or
proposed MCLs by a significant margin. These parameters cause the impacted water to be
nonpotable.

38. The presence of uranium and uranium progeny in groundwater is a positive indicator of
uranium in the rock and vice versa. As clearly stated by EPA, these contaminants are caused
from the erosion of natural deposits. (Pelizza at 25) Those with experience in the uranium
industry know that one common exploration technique is to measure uranium and its progeny
from water sources such as springs to screen for the presence of economic uranium
mineralization. Those with experience in the uranium recovery industry also know that
considerable treatment is required to remove uranium and its progeny from water generated
during conventional mining operations to meet surface discharge requirements. All of these
traits are indicative of a radiochemical footprint that is associated with groundwater resources
that are commingled with uranium ore. In addition to the broad industry wide example in this
section, I will devote considerable discussion where I have direct project experience with the
data in association with ISL uranium recovery sites that shows that this footprint is clear and
should be expected wherever uranium mineralization is concentrated (i.e. ore).

39. It is this understanding of the uranium radiochemical footprint in groundwater water that
EPA uses as the basis for Aquifer Exemptions (Pelizza at IV) for ISL uranium recovery facilities
and therefore it is not reasonable to consider water in a uranium ore zone as being suitable for
human consumption.

B. CONSTITUENTS DO NOT MIGRATE.

40. A thorough evaluation of water quality in and around established mine units will show
that constituents do not migrate from the immediate ore zone. The detailed discussion below of
the Texas locations and a Wyoming location and the Unit I location is on point in this regard.

41. For a Wyoming example, I have obtained data from Power Resources, Inc.'s mine unit
reports that illustrated average radium concentrations from four mine units at its Highland
location. At the Highland site the arithmetic average water quality analysis show that wells
significantly exceed EPA MCLs for 226Ra and would not qualify for a public water supply.

42. PRI established separate baseline for the production wellfield patterns and the monitor
well ring. PRI's information presented in the table below demonstrates that: 1) the water in the
ore zone is not now and will not in the future be potable because of concentrations or 226Ra that
exceed EPA MCLs. 2) the concentrations of 226Ra are reduced significantly with distance from
the ore - from Production Wells to Production Area Baseline Wells to the Monitor Well Ring.

43. So that while in the vicinity of the ore the water cannot serve as a USDW, the quality
improves rapidly with distance from the ore zone because the radionuclides do not migrate. I will
demonstrate that radionuclides do not migrate at the Unit I site below. (Pelizza at VIII.C) and at
the Texas examples (Pelizza at IX)
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Production Monitor Well
Mine Unit Pattern Ring

226Ra pCi/l 226Ra pCi/l

A 675 106
B 313 6.2
C 703 48
D 651 21
E 630 22

VIII. URANIUM AND ITS PROGENY MAKE CUP GROUNDWATER NON
POTABLE

44. In the San Juan Basin, water is recovered from the Westwater aquifer and uranium also
occurs in commercial quantities in the Westwater aquifer. Because the water bearing sand is
stratigraphically contiguous, questions raised by those unfamiliar with the ISL regulatory regime
regarding public water supply quality, such as those raised in this case, are not unreasonable to
consider. During the operations proposed by HRI, uranium values are elevated only in the area
that is subjected to mining. Operations are conducted with redundant safeguards including an
engineered wellfield that is operated in balance, over extraction (bleed) causing water to migrate
towards the mining activity and monitor wells to verify effectiveness of these operational
controls so that the activity has no impact on adjacent drinking water resources.

45. Even though water quality evaluation has been limited to the SRP § 2 pre-licensing
Characterization at this point, premining uranium and/or uranium progeny are apparent at all the
CUP locations and provide proof that these locations exhibit the same type of radiological
footprint that exists at other ISL uranium recovery facilities. (Pelizza at VII(A))

A. CHURCH ROCK SECTION 17.

46. Water quality samples have been obtained from four (4) shafts on the Section 17
property. See Attachment B for analytical results. These conventional mining shafts are opened
into the Westwater aquifer and were used for uranium mining in the Westwater aquifer. As such
these shafts are exceptionally large diameter water wells and the water sampled by HRI
represents local groundwater. It is the same water that will be baseline sampled per the COP and
utilized as leach solution during ISL mining activities. The assertion by Abitz ¶ 16 that the water
does not represent formation water because the samples are from mine shafts not "wells" is
without merit.

47. The arithmetic average concentration of uranium and 226Ra in the water samples that have
been derived from Section 17 compared with MCLs are as follows:

Parameter Average EPA MCL

Uranium (ppb) 2,600 30
216Ra (pCi/) 40 5
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48. Because of uranium and uranium related 226Ra, water sampled from the Section 17
location does not meet EPA MCLs and would not qualify for a public water supply system.

49. Church Rock 17 is contiguous with Church Rock Section 8 and the orebody on Section
17 is the same orebody as underlying Section 8 so similar a similar chemical and radiological
footprint in groundwater should be expected. See COP 2.03 Figure 1.4-8 for the location map.

50. The arithmetic average for uranium and 226Ra in the water samples that have been derived
from Section 8 area monitor wells to characterize water quality compared with MCLs is as
follows:

Parameter Average SDrnking

Uranium (ppb) 1,800 30
226Ra (pCil) 10.2 5

51. Because of uranium and uranium related 226Ra, water sampled from the Section 8 wells
do not meet EPA MCLs and would not qualify for a public water supply system.

52. Uranium and 226Ra concentrations are consistent in the characterization of both Section 8
and Section 17 of the Church Rock area.

B. UNIT 1 WATER QUALITY.

53. Unit 1 has been sampled to a density of one baseline well per acre by Mobil Oil
Corporation ("Mobil"). HRI purchased the entire Mobil database, which included all premining
environmental analysis.

54. The wells in Unit 1 represent baseline wells in a planned production mine unit that was
drilled by Mobil, yet never placed into production. HRI acquired the data but could not conduct
additional tests on the wells because they had been plugged by Mobil. The mine unit was
encircled by a ring of monitor wells that were spaced at 400 feet apart and 400 feet from the
wellfield. There were 2 monitor wells completed in the first overlying aquifer, the Dakota. The
absence of an underlying aquifer dictated that no underlying aquifer monitor wells were required.

55. The physical layout and the water quality information collected from this wellfield were
reported by HRI to NRC (Attachment D, Letter to Mike Layton, 1996 and a scale version of the
Mobil Operating Area map). Maximum concentrations and the arithmetic averages for uranium
and uranium related progeny for this sample set are in the table below.

Unit 1 Uranium and Uranium Progeny Concentrations

3 The CUP Consolidated Operations Plan Rev. 2.0 is duplicated in Attachment C.
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ta (pCi/1)200 18.1 33 2.5 5
Rn (pCi/I) 1,100,000 140,677 32,000 22,721 300*

Gross a (pCi/1) 610 74 110 10 _ 15 I
Gross P (pCi/1) 510 69 210 17

* Proposed

56. Given Abitz (1999 pp. 19-20) and Abitz 132 made note that the water in the ore zone at
the Unit I wellfield commonly exceeded the 22 Ra plus 228Ra drinking water standard which
corroborates that the Unit 1 data presents an empirical example of how naturally occurring
radioactive materials limit the drinking water use within the production zone of uranium
deposits.

57. Faced with high 226Ra values limiting water use quality, Abitz ¶69 claims that the water
in the mine zone is high quality drinking water because it could be mixed with water from
outside of the ore zone. The basic purpose of the relevant EPA and NRC regulatory
requirements is to prevent the potential adverse impacts from mixing contaminated water from
mining zones with uncontaminated water in adjacent USDWs. Accordingly, Abitz's suggestion
is counterintuitive.

58. I was surprised that Abitz p.46 voiced an opinion that the Unit I groundwater is "high
quality" drinking water. Moreover, his expert opinion did not include any consideration of the
drinking water limitations at Unit 1 for other uranium related progeny that were provided in the
Mobil data set and that are part of this hearing record. I find that by not considering the potential
health impacts of 222Rn and 222Rn progeny as expressed by gross a radiation which exceed EPA
MCLs, amounts to telling "half the truth" that Unit 1 is was "high quality" drinking water

59. As mentioned in ¶26 above, EPA has proposed a 222Rn MCL at 300 pCi/L. [Federal
Register: November 2, 1999 (Volume 64, Number 21 1)]. The Mobil information presented
222Radon for each analysis. Production area average and high concentrations for 222Radon are
shown in the Table above. As shown, 222Radon exceed the proposed 222Radon MCL of 300
pCi/L by multiple orders of magnitude at the Unit 1 site. Radon alone would make the use of
water from the Unit 1 site inappropriate for drinking water purposes.

60. Gross alpha (a) radiation is a measurement of generally short lived progeny of uranium,
226Ra and radon for which there is a MCL. As shown in the table below gross a radiation
exceeds the MCL of 15 pCi/l at the Unit I production area by nearly 5X.

61. Because of the uranium progeny contaminants 226Ra, 222radon and gross a water sampled
from the Unit 1 mine unit does not meet EPA MCLs that apply for public water systems and
could not be a public water supply.

62. The radioactive contamination described above is even more apparent if one considers
the maximum values of the uranium progeny in the production zone, all which occur in the
richest portion of the ore body. These same radiological features would be expected at any
uranium deposit of similar grade that are monitored sufficiently to obtain production level data,
be it in New Mexico, Wyoming or Texas. (Pelizza at § VILA)
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C. UNIT 1 CONSTITUENTS DO NOT MIGRATE.

63. Unit I water in the mine area (monitor well ring) has much lower radiological baseline
than the production area wells. This is because, for a variety of reasons, radiological constituents
do not move far in water. (Pelizza at 105)

64. To illustrate the rapid dissipation of uranium progeny contaminants the Unit I
radionuclide concentrations described above are illustrated in Attachments E in map format,
which shows the Unit I wellfield in plan with separate maps that illustrate contours of equal
concentration for 226Ra, gross a ,gross p, 222Rn and uranium. From these maps it is apparent that
the higher concentrations of radionuclides stay contained within the production area (i.e. the
values are very low at the monitor wells). These maps document with empirical evidence that
uranium and uranium progeny exist naturally in the Westwater Formation but as deposited they
do not present a public health hazard on a regional basis because they do not migrate from the
ore zone. This is consistent with the information presented for the Highland Mine in Wyoming
(Pelizza at 40-43) and Texas Examples (Pelizza at IX).

D. CROWNPOINT WATER QUALITY.

65. Six Westwater wells CP-2, CP-3, CP-5, CP-6, CP-7 and CP-8 were completed in the
Westwater sand and were used for hydrological testing and to establish general water quality
characteristics with seasonal trends on Section 24 Crownpoint. This data was collected to
provide a reasonably comprehensive description of preliminary (SRP § 2) baseline conditions.
However, neither the well configuration nor the number of samples is sufficient to provide the
baseline necessary for the pre-operational/operational (SRP § 5) baseline. In fact these wells
were widely spaced over an area that exceeds the dimensions of the narrow ore zone. This
sample program is consistent with the requirements of the SRP §2.7.3(4).

66. No statistical analysis other than simple averaging was performed and no proposal was
made to use this information for any future compliance purpose (i.e. excursion UCLs or
restoration criteria). Intervenors insistence that HRI has misrepresented data for baseline or for
proposed primary restoration goal purposes is therefore without substance.

67. There has been no analysis for 222Rn, gross a or gross P radiation at the Crown4point
location. However, the Crownpoint ore trend is an extension of the continuous Unit 1 trend .

68. One well of the six Westwater Wells exhibited 226Ra concentrations that exceed the EPA
MCL in every sample taken from the well. Because of the 226Ra concentrations water from well
CP2 could not qualify for a public water supply.

69. Abitz 138 complains that HRI and NRC were "unprofessional" in their use of 226Ra and
averaging of water quality data to achieve restoration goals. Previously, Abitz claimed that
some unknown testing may have been performed on well CP-25 He no longer makes claims of
unknown testing but rather claims that the treatment of the wells at the Crownpoint location

4 Attachment F is a map that shows the Crownpoint mineral fronts.
5 Abitz (1999) p. 16
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represent a variability between mining and monitoring wells and that HRI should separate
baseline values for production area wells and monitor wells. As I specify in 1199, HRI has not
drilled production wells or monitor wells, proposed any restoration goals, conducted any
statistical analysis to suggest what restoration goals may be, mixed wells for a baseline analysis
or any other analysis recommended in SRP § 5, by LC 10.21 or 10.22 or in the COP § 8.6.
Moreover, no wells used in characterization have been distinguished as "mining" or
"monitoring". Wells have been drilled across he Crownpoint property for preliminary pump
testing and water quality testing consistent with the SRP § 2.7.3 (4); to obtain a "reasonably
comprehensive chemical and radiological analysis of water samples".

70. Apparently Abitz does not like the radiochemical footprint of uranium mineralization
present at the Crownpoint site. Abitz would like to treat the analysis in CP2 as an outlier.
However, this would not be correct. As NRC noted in the SRP § 5.7.8.3 (1) "...When an outlier
is suspected, perhaps the easiest solution is to take another sample from the source well; if the
repeat sample yields the same results then the outlier should not be discarded...." In the case of
CP2 the well was sampled four times, once for each season and high 226Ra values were present at
each sample event so the data stays. The well reflects high 226Ra at the site and that does not fit
Abitz's model.

71. Abitz's 138 analysis of Crownpoint 226Ra is unreasonable. The empirical 226Ra analysis
in CP2 shows concentrations that exceed MCLs by multiples; but after statistical manipulation
Abitz simply ignores the presence of the contaminant and concludes that "all parameters meet
drinking standards". Statistical nuancing does not make the 226Ra go away.

72. Well CP2 shows that uranium related mineralization exists at the Crownpoint site, in that
well. 226Ra in uranium orbodies is no surprise, because evaluation of other ISL sites in New
Mexico, Wyoming, Texas and Nebraska show that it is expected.

73. Abitz 1 38 objects that URI included trace metals but not common ions. However, this
was done because the common ions potassium, chloride and sodium appear to represent
constituents in residual drilling mud6. Knowing that this material is foreign to the formation it
was logical to exclude the data. Conversely, 226pa is indigenous to uranium ore. It would not be
introduced through the drilling program and the only source for the 226Ra is the uranium orebody.

74. Given the radiochemical character of Unit 1, Church Rock and similar ISL sites across
the western U.S., I would expect that as the Crownpoint location is developed and baseline wells
installed to the density specified in LC 10.21 and the COP § 6.3 that the radiochemical character
of water at the Crownpoint location will be similar at all locations.

IX DETAILED ANALYSIS OF TEXAS ISL SITES DEMONSTRATES THAT
URANIUM MINERALIZATION IN REDISTRIBUTED URANIUM ORE
AFFECTS GROUNDWATER QUALITY.

75. HRI's sister company in Texas, URI, Inc., is an ISL uranium producer. As such the
company has collected a large quantity of premining water quality information that substantiates

6 Abitz 1999 p. 16 agrees.
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the proposition that water quality in uranium ore zones is nonpotable. Moreover, the data that
URI, Inc. has collected in and around the mineralized zone demonstrates that uranium and
uranium progeny concentrations dissipate rapidly at short distances from the ore zone. This is
empirical evidence that attenuation is strong, contrary to the theories presented by Abitz at 11 44-
47. I personally have supervised the sampling of URI wells and therefore have direct knowledge
of the results.

76. The tables and text below that present mine unit data for URI, Inc. present baseline data
for well categories that have various relationships to the uranium mineralized zone as follows:

"Area Wide Baseline" are sparsely spaced pre BP/L (Base Permit/License) (i.e. SRP § 2)
wells that are drilled over a lease, licensed/permitted and/or exempted area as part of the phased
application process described in §XV. The ore zone is typically a small fraction of the lease,
license/permit and/or exempted area so it is not uncommon for Area Wide Baseline Wells to
"miss" and not be completed in the ore. The current well density at the Churchrock Section 17
site and the Crownpoint would fit squarely into the category of Area Wide Baseline Wells.

"Monitor Well Ring" is the wells that are drilled per the provisions of a BP/L at a
distance from the ore body and are part of a MU (Mine Unit) development. URI, Inc.'s monitor
wells are drilled at a distance of 400 feet from the wellfield patterns and spaces 400 feet apart,
the same density that is proposed for the CUP. See COP 2.0 6.3 The Unit 1 Monitor Well Ring
would fit squarely into this category of wells.

"Production Area Baseline Wells" are the MUA (i.e. SRP § 5) wells that are drilled per
the provisions of a base license/permit within the production area wellfield and therefore very
close or in the ore body. The URI, Inc. Production Area Baseline Wells are drilled at a density
of one per four acres. The Unit 1 Production Area Baseline Wells would fit squarely into this
category of wells.

"Production Wells" are wells that are injection or extraction wells drilled into ore for
production purposes after the ore zone has been completely delineated through extensive, closely
spaced drilling and as such conform closely to the geometry of the ore. Baseline sample
information from these wells is not required by regulatory agencies under the terms of a BP/L.
Therefore, there has been no data at this level of detail obtained for the CUP at this time.

B. VASQUEZ.

77. The Vasquez ISL uranium recovery project began operations in 2004. The mine is in the
Oakville aquifer that is fluvial in origin and the uranium occurs in roll front ore bodies which are
redistributed. One mine unit has been developed. URI, Inc. has collected water samples from
the Vasquez site from Area Wide Baseline Wells, the Monitor Well Ring, Production Area
Baseline Wells, and Production Wells7. The arithmetic average results of uranium and progeny
analysis is presented in the Table below.

7 A complete set of this baseline data has been included in Attachment H. I would draw attention to the increasing
density and quantity of analytical information that is required as MUs are developed during operations.
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Vasquez In Situ Uranium Recovery PA (Mine Unit) 1
Uranium and Uranium Progeny Average Concentrations

Area Wide Production
Parameter Baseline Monitor Area Production EPA

Wells Well Ring Baseline Wells MCL
_____ ____ W ells

Uranium (ppb) 4 28 45 671 30
J""Ra 226 (pCi/l) 4.2 7.3 79 298 5

Rn (pCi/l) N/A N/A N/A 280,098 300
Gross Alpha (pCi/1) N/A N/A N/A 1,185 15
Gross Beta (pCi/1) N/A N/A N/A 242 =

Number Wells 2 29 12 42

78. The arithmetic average water quality analysis for uranium and 226Ra are presented from
two (2) Area Wide Baseline wells. These wells do not exceed EPA MCLs.

79. The arithmetic average water quality analysis for uranium and 226Ra are presented from
29 wells in the Monitor Well Ring. These wells do not exceed EPA MCLs for uranium but do
exceed for 226Ra and the water would not qualify for a public water supply system.

80. The arithmetic average water quality analysis for uranium and 226Ra are presented from
12 Production Area Baseline wells. These wells exceed EPA MCLs for uranium and for 226Ra
and the water and would not qualify for a public water supply system.

81. The arithmetic average water quality analysis for uranium and 226Ra are presented from
42 Production Wells. These wells significantly exceed EPA MCLs for uranium and for 226Ra
and the water would not qualify for a public water supply system.

82. In addition to regulatory requirements, URI, Inc. has conducted analysis and presented
the arithmetic average water quality analysis for 222Rn and gross a radiation from 42 Production
Wells. These wells significantly exceed the proposed EPA MCLs for 222Rn and gross a
radiation and the water not qualify for a public water supply system.

83. The information presented in the Vasquez example demonstrates that: 1) the water in the
ore zone is not now and will not in the future be potable because of naturally occurring
concentrations or uranium and uranium progeny that exceed EPA MCLs. 2) that the
concentrations of uranium and uranium progeny are reduced in groundwater to below EPA
MCLs with distance from the ore zone (i.e. from Production Wells to Production Area Baseline
Wells to the Monitor Well Ring and finally to the Area Wide Baseline wells). The chemical and
radiochemical footprint is typical of that found uranium ore zone examples presented in 1 38.

84. Subsequent to being issued a base permit and license URI, Inc. was issued an Aquifer
exemption by US EPA for the Vasquez project. (See Attachment I) This exemption was issued
with the knowledge that the portion of the Goliad Aquifer is mineralized. Mine unit
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development and subsequent Production Well, Production Area Baseline Well, and Monitor
Well Ring development and water quality analysis was conducted after the Aquifer Exemption
was issued.

B. KINGSVILLE DOME PRODUCTION AREA (MINE UNIT) 1.

85. The Kingsville Dome ISL uranium recovery project began operations in 1988. URI, Inc.
has collected water samples from the Kingsville Dome site from Area Wide Baseline, the
Monitor Well Ring, Production Area Baseline Wells, and Production Wells. The mine is in the
Oakville aquifer that is fluvial in origin and the uranium occurs in roll front ore bodies which are
redistributed. The arithmetic average results of uranium and progeny analysis is presented in the
Table below. Supporting laboratory analysis is in Attachment J.

Kingsville Dome ISL PA (Mine Unit) 1
Uranium and Uranium Progeny Average Concentrations

Production
Parameter Area Wide Monitor Area Production EPA

Baseline Well Ring Baseline Wells MCL
Wells

Uranium (ppb) 27 57 164 3,905 30
"6Ra (pCi/ ) 2.22 10.64 21.63 113 5

ZRn (pCi/I) N/A N/A N/A 61,336 300
Gross Alpha (pCi/1) N/A N/A N/A N/A N/A
Gross Beta (pCi/l) N/A N/A N/A N/A N/A

Number Wells 6 27 16 306(14Rn)

86. The arithmetic average water quality analysis for uranium and 226Ra are presented from
six (6) Area Wide Baseline wells. These wells do not exceed MCLs.

87. The arithmetic average water quality analysis for uranium and 226Ra are presented from
27 wells in the Monitor Well Ring. These wells exceed EPA MCLs for uranium and for 226pa
by a factor of approximately 2 and the water would not qualify for a public water supply system.

88. The arithmetic average water quality analysis for uranium and 226 Ra are presented from
16 Production Area Baseline wells. These wells exceed EPA MCLs for uranium and for 226Ra
by a factor of approximately 4 - 5 and the water would not qualify for a public water supply
system.

89. The arithmetic average water quality analysis for uranium and 226Ra are presented from
30 Production Wells. These wells significantly exceed EPA MCLs for uranium and for 226Ra by
large multiples and the water would not qualify as a public water supply system.

90. In addition to regulatory requirements, URI, Inc. has conducted analysis for 14
Production Wells and presented the arithmetic average water quality analysis for Rn. These
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wells significantly exceed the proposed EPA MCL for 222Rn and the water would not qualify for
a public water supply system.

91. The information presented in the Kingsville Dome production area example demonstrates
that: 1) the water in the ore zone is not now and will not in the future be potable because of
concentrations or uranium and uranium progeny that exceed EPA MCLs. 2) the concentrations
of uranium and uranium progeny are reduced in groundwater to below EPA MCLs with distance
from the ore zone (from Production Wells to Production Area Baseline Wells to the Monitor
Well Ring and finally to the Area Wide Baseline wells). The chemical and radiochemical
footprint is typical of that found uranium ore zone examples presented in $ 38.

92. Consistent with the Vasquez example, the decrease in concentration of radionuclides with
distance from the ore zone shows natural attenuation. This real world example of actual
conditions conflicts with the theory presented by Abitz at ¶¶ 44-57 where he predicts that
attenuation will not be an important factor. Baseline uranium values at the Kingsville Dome site
represent equilibrium8, at concentrations that are consistent with those at Church Rock ¶ VIII.A.
and both are well above EPA MCLs, but do not result in "widespread contamination" Abitz 1 94.

93. Subsequent to being issued a base permit and license URI, Inc. was issued an Aquifer
Exemption by US EPA for the Kingsville Dome project. (See Attachment I) This exemption was
issued with the knowledge that the portion of the Goliad Aquifer is mineralized. Mine unit
development and subsequent Production Well, Production Area Baseline Well, and Monitor
Well Ring development and water quality analysis was conducted after the aquifer exemption
was issued.

C. KINGSVILLE DOME PRODUCTION AREA (MINE UNIT) 2.

94. The Kingsville Dome ISL uranium recovery project was expanded and resumed
operations in 1996. URI, Inc. has collected water samples from the expanded Kingsville Dome
site from the Monitor Well Ring, Production Area Baseline Wells, and Production Wells. The
arithmetic average results of uranium and progeny analysis is presented in the Table below.
Supporting laboratory analysis is in Attachment K.

Kingsville Dome ISL PA (Mine Unit) 2
Uranium and Uranium Progeny Average Concentrations

Production

Parameter Area Wide Monitor Area Production EPABaseline Well Ring Baseline Wells MCL
Wells

Uranium (ppb) N/A 19 1890 2,994 30
"BRa (pCi/i) N/A 5.7 92 95 5
L"Rn (pCi/1) N/A N/A N/A 141,275 300

A condition that Abitz does not believe is possible in a natural setting. In fact, all redistributed uranium ore is
positioned along an oxidation/reduction interface and depending on where one looks uranium may be present in
different oxidation states which will affect its solubility in water.
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Gross Alpha (pCil) N/A N/A N/A N/A N/A
Gross Beta (pCi/l) N/A N/A N/A N/A N/A

Number Wells O 40 5 77 (12 2 22 Rn)

95. The arithmetic average water quality analysis for uranium and 226Ra are presented from
40 wells in the Monitor Well Ring. These wells do not exceed EPA MCLs for uranium and but
do exceed marginally for 226Ra and the water would not qualify for a public water supply system.

96. The arithmetic average water quality analysis for uranium and 226Ra are presented from 5
Production Area Baseline wells. These wells exceed EPA MCLs for uranium and for 226Ra by
large multiples and the water would not qualify for a public water supply system.

97. The arithmetic average water quality analysis for uranium and 226Ra are presented from
77 Production Wells. These wells exceed EPA MCLs for uranium and for 226Ra by large
multiples and the water would not qualify for a public water supply system.

98. In addition to regulatory requirements, URI, Inc. has conducted 222Rn analysis for 12
Production Wells and presented the arithmetic average water quality analysis for. These wells
significantly exceed proposed EPA MCL for 222Rn and would not qualify for a public water
supply system.

99. The information presented in the Kingsville Dome production area 2 example
demonstrates that: 1) the water in the ore zone is not now and will not in the future be potable
because of concentrations or uranium and uranium progeny that exceed EPA MCLs. 2) the
concentrations of uranium and uranium progeny are reduced in groundwater to below EPA
MCLs with distance from the ore zone (i.e. from Production Wells to Production Area Baseline
Wells to the Monitor Well Ring and finally to the Area Wide Baseline wells). The chemical and
radiochemical footprint is typical of that found uranium ore zone examples presented in ¶ 38.

100. Consistent with the Vasquez example, the decrease in concentration of radionuclides with
distance from the ore zone shows natural attenuation. This real world example of actual
conditions conflicts with the theory presented by Abitz at ¶¶ 44-57 where he predicts that
attenuation will not be an important factor. Baseline uranium values at the Kingsville Dome site
represent equilibrium, at concentrations that are consistent with those at Church Rock §A and
both are well above EPA MCLs, but do not result in "widespread contamination" Abitz ¶94.

101. Subsequent to being issued a base permit and license URI, Inc. was issued an Aquifer
Exemption by US EPA for the Kingsville Dome project. (See Attachment I) This exemption was
issued with the knowledge that the portion of the Goliad Aquifer is mineralized. Mine unit
development and subsequent Production Well, Production Area Baseline Well, and Monitor
Well Ring development and water quality analysis was conducted after the Aquifer Exemption
was issued.

102. The Kingsville Dome orebody that URI recovers uranium from is within a geologic strata
named the Goliad sand. The Goliad sand is Fluvial in origin. (Attachment L) A number of
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domestic water wells are present within 1/4 mile of the Kingsville Dome license/permit boundary.
With the exception of one well that is completed in extension of the uranium ore, these wells
meet EPA MCLs for uranium and uranium progeny. I have supervised the sampling of these
wells and audited the results over a twenty year period and know that there has been no impact
on adjacent water quality.

103. The Goliad Aquifer also serves as a regional source for drinking water. The City of
Kingsville (Pop. -25,000) utilizes groundwater from wells that pump from the Goliad strata
some 6 miles from URI's mine. These wells meet EPA MCLs for uranium and uranium
progeny.

X. COMPARITIVE ANALYSIS OF REDISTRIBUTED CUP ORE DEPOSITS
DEMONSTRATES THAT URANIUM MINERALIZATION AFFECTS
GROUNDWATER QUALITY IN ORE ZONES.

104. The CUP uranium and uranium progeny radiochemistry presented in this affidavit is
consistent with the radiochemical footprint at sights in Texas, Nebraska and Wyoming. The clear
pattern is that water in ore zones is unfit for human consumption. At any location with similar
uranium ore character, uranium and uranium progeny the water is rendered nonpotable because
EPA MCLs are exceeded for one or more of uranium, 226Ra, 222Rn and gross a.

105. The detailed Power Resources, Inc. Highland data, Unit 1 data, the URI Kingsville Dome
and Vasquez data are consistent in that uranium and uranium progeny have been shown not to
migrate, supporting the proposition that concentrations of uranium, and uranium progeny
dissipate rapidly with distance from the uranium ore zone. Even though all are in fluvial
systems, none of the detailed examples presented would suggest that the formation is incapable
of attenuation as described by Abitz $¶ 4447. In all the cases presented, when comparing
production wells that are completed in ore zone with monitor wells that are at a distance from the
ore zone, concentrations of uranium and/or progeny progressively and rapidly decrease with
distance. This results from precipitation (uranium), attenuation (uranium and 226Ra) and half-life
decay (2 22Rn and its progeny). For this reason it is feasible and acceptable to utilize and exempt
a mineralized portion of a stratigraphically contiguous aquifer for uranium production and utilize
other unaffected portions as a USDWs within a relatively short distance from the ore zone.

106. Treatment is not a realistic or practical option. Treatment by mixing ore zone and
adjacent drinking water sources runs counter to EPA and NRC regulatory requirements designed
to prevent any such mixing. Treatment of water by removal of the contaminants is costly and
results in a concentrated waste source term that would require disposal at an appropriately
licensed/permitted facility. Thus, treatment is not practical because a universe of
uncontaminated water exists outside of the mineralized area which use would be preferable.
Finally, the treatment for the large quantities of mRn that is dissolved in the water could reqcuire
the dispersion of MRn to the atmosphere. HRI has already addresses the issue of 2Rn

dispersion from ISL production and has proposed to assure satisfaction of 10 CFR 20-dose limits
by engineering a pressurized ion exchange process. (FEIS § 2.1.2.1)
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107. Intervenor's treatment option is unrealistic and is not adequate to justify the assertion that
naturally contaminated water is "high quality". The water cannot be drinking water quality.

XI ISL URANIUM RECOVERY IS PERFORMED ONLY IN THE MINERALIZED
ZONE OF THE AQUIFER WHICH IS LOCAL NOT REGIONAL.

A. OPERATIONS ARE DESIGNED TO PRODUCE FROM ONLY
MINERALIZED SANDS

108. The economics of ISL operations necessitate that only the ore zone is leached and that
leach solution is controlled. Wellfield patterns are engineered, wellfield operations are balanced,
a negative production bleed is maintained and the ore zone is surrounded by horizontal and
vertical monitor wells. Production economics dictate that leach solution in constrained to the ore
zone. Environmental criteria complement this production reality.

109. In his conclusionary remarks Abitz 194 states that HRI ISL activities *vill cause
widespread contamination. This remark lacks a technical basis and make no common sense.
During mining "widespread contamination" would result in inefficient operations and after
mining the ore horizon will have been restored.

B. REGULATION PROTECT REGIONAL USDWs

110. With over thirty years of regulated commercial operations that are similar to the CUP, in
fluvial aquifers (Pelizza at XII.A), redistributed ore in roll fronts (Pelizza at XII.E), with adjacent
USDWs and adjacent water supplies (Pelizza at V), there has never been an NRC licensee or an
NRC Agreement State Licensee that has experienced "widespread contamination" of a USDW or
adjacent water supply.

111. The EPA Program in 40 CFR 144 - 148 or the similar delegated State UIC programs
were developed pursuant to the requirements of the SDWA and by design protect USDWs.

C. HYDROLOGY DOES NOT SUPPORT REGIONAL CONTAMINATION

112. Monitoring wells during operations assures that mining is contained locally within the
mine zone. Monitoring, as proposed for the CUP has been highly successful in assuring that
leach solution is contained at U.S. ISL sites. The fact the these sites are usually in fluvial
systems and that the aquifers exhibit various degrees of heterogeneity has not mattered because
the monitor wells are pump tested for functionality before mining begins pursuant to COP 8.5.
Before monitoring ceases, restoration must be conducted. Intervenor's believe that if restoration
is not completed to exact baseline the result will be widespread contamination. However, after
restoration goals have been approved by the relevant regulatory agencies and the restoration has
been completed there has never been a report of widespread contamination or an impacted water
supply near any ISL uranium recovery site in the United States.

113. After mining a restoration variance from baseline or the secondary goal for certain water
quality parameters may be required but the grant of such a variance must show that existing
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water use will not be significantly degraded. The criteria for this level of variance are stated in
the FEIS p. 4-27 and the COP § 10.4.1 as follows:

"If a groundwater parameter listed in Table 8.6-1 can not be restored to its
secondary goal, HRI will make a demonstration to NRC that leaving the
parameter at the higher concentration will not threaten public health, and safety,
and that, on a parameter-by-parameter basis, water use will not be significantly
degraded. Additionally, it is possible that after groundwater restoration, the TDS
secondary goal might be achieved, but the secondary goal for individual major
ions that contribute to TDS might not be achieved because they do not have a
secondary, or primary drinking water standard (for example bicarbonate,
carbonate, calcium, magnesium, potassium). As a result, HRI will make a
demonstration to NRC that leaving a parameter at higher than secondary goal
concentrations does not threat public health, and safety, and that water use will
not be significantly degraded."

114. Intervenor's have claimed that URI's restoration results in Texas were substandard and
that surrounding water would be impacted. Intervenor's Brief p. 53 First, all Texas ISL mine
sites have aquifer exemptions from EPA, so Intervenor's concerns with levels of uranium as
dangerous for drinking sources are not appropriate. The water-cannot be a USDW. Second, the
Texas rules9 prohibit existing water use from being impacted after restoration and recuire the
permittee to demonstrate compliance with the rules before a modification is approved °. This
type of demonstration was performed for every URI (and for that matter every other ISL operator
in Texas) before a restoration table variance was granted. Intervenors criticize the modification
without even reviewing the findings required by the rules and performed by the Texas Water
Commission to assure that existing groundwater use would not be impacted. I know of no
instance where there is evidence of harm outside of the mineralized zone after restoration and
know of no evidence of harm that has been presented by the Intervenors.

115. Shown in the FEIS p. 3-35 the natural gradient for water at the Church Rock site is
approximately 8.7 feet per year. This rate is exceedingly slow. In the event that an excursion
occurs during operations, corrective action will be applied before "widespread" contamination
takes place. Placed in proper context, I would note that the mine life, including restoration, for
the entire Church Rock site is 9 years. COP Figure 1.4-1. So if there was no bleed, wellfield
balancing or excursion controls at the Church Rock site, the water would migrate 87 feet over the
mine life. Therefore, widespread in not an operative term! At this distance water would not even
reach the monitor wells before restoration would be complete. A similar comparison could be
made for Unit 1 and Crownpoint. And as I will elaborate below, one cannot consider the
potential outside influence of the town wells on Crownpoint because the town wells will have
been moved if HRI is ISL mining.

9 See Attachment M Texas Rules for amending a restoration table.
1O See Also l0CFRPart 40 Criterion, which is based on EPA Resource Conservation and recovery Act (RCRA)
standards in 40 CFR Part 192.02(c) and provides remediation of groundwater impacts from conventional uranium
milling (i.e. baseline MCL or alternate concentration limits which is effectively consistent similar ISL restoration
standards).

29



116. As noted above, natural mineralization in water is present in uranium ore zones that is
indigenous to groundwater locally and has been present in the aquifer locally for .millions of
years, which is strong evidence that these minerals in groundwater stay in proximity to the
source. Abitz provides a textbook primer on ISL oxidation chemistry and suggests that once the
formations natural reduction capacity is lost in the mine zone it cannot return and that the down
gradient reduction capacity will not be able to overcome the effects of the strong oxidization in
mineralized zone. However, he provides no support to back up this assertion up, and common
sense dictates that he is incorrect.

117. The area that is subject to mineral recovery is extremely small as compared to the size of
the regional aquifer. It is logical that the regional reducing capacity of the aquifer will prevail
over any small pockets of residual oxidation that may persist. The area of McKinley County is
3,484,160 acres. Assume for illustration purposes that the Westwater Aquifer underlies 50% of
the County's area; then there is 1,742,080 acres of Westwater Aquifer in McKinley County.
San Juan County is down gradient of the CUP sites and if we were to include San Juan County in
this example, an additional 3,530,240 acres of Westwater Aquifer would be present. By
comparison, HRI Church Rock wellfields patterns when fully developed will encompass
approximately 60 acres; Crownpoint 125 acres; Unit 1 250 acres. These wellfields will be
completed in a small fraction of the regional Westwater aquifer, will be restored so that uranium
and other radionuclides are consistent with premining values to minimize or eliminate the
potential for post mining migration to adjacent USDWs. The aquifer has shown the regional
capacity to reduce1 ' and precipitate uranium over a frontal length that extends from west of the
Church Rock area, through Crownpoint, over to the Ambrosia Lake area, 60 or so miles, a much
larger area than is planned at the CUP sites. Abitz's ¶1144-51 unsubstantiated prediction that the
regional aquifer will not be able to attenuate residual levels of similar concentrations of uranium
to what exist at present is not logical.

D. INTERVENORS FUNDAMENTAL ASSUMPTION DOES NOT
ACKNOWLEDGE THAT HRI'S. NRC LICENSE PREVENTS
CONTAMINATION OF WATER SUPPLY WELLS.

118. Reed's analysis assumed homogeneous conditions and provided the evidence that during
mining with a 1% bleed and restoration with a 12.5 % bleed or other overextraction of water
mine fluids would stay within the monitor well ring and would not impact the Crownpoint wells.
I can not ascertain from any of the Wallace "calibrated" models if he considers a production or
restoration bleed. While Intervenors disagree with homogeneous assumption in the Reed
analysis, the subsequent NRC's evaluation of the Reed analysis (and in a round about way the
Intervenors analysis as well) leads to the conclusion that to be safe the Crownpoint wells should
be moved. Therefore, all analyses by Intervenors that wells may be impacted is mooted.

Am The broad regional nature of uranium roll front deposition is presented in the Affidavits of Lichnovsky and
McCarn. And as both Intervenors and HRI agree the processes are ongoing today. Regional roll fronts require broad
areas of upgradient meteoric oxidation to keep uranium mobile until that oxidized water which moves downgrade
slowly encounters a zone of abundant reductant downdip. It is at this regional redox interface where the oxygenated
water is reduced and uranium is deposited. Again, this process is active today. It is unreasonable to conclude that
the Westwater Formation maintains capacity to absorb meteoric oxygen from expanses of slow moving ground
water on a grand scale yet this same redox interface would be unable to absorb oxygen in similar form at a far
smaller scale from slow moving groundwater that may exist after restoration from an ISL mine.
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119. Specifically, the FEIS analysis vetted the issue at length and determined that as a matter
of conservative regulation, by license condition HRI must move the Crownpoint town wells
before any mining can occur at Crownpoint. FEIS p. 449 states:

" ...post-groundwater restoration impacts were determined to be acceptable by the
NRC staff, provided the water quality at the well field met either the primary
(baseline) or secondary restoration goal. Post-groundwater restoration impacts at
the town of Crownpoint wells were judged to be acceptable if the water quality at
the town wells did not exceed EPA's primary and secondary drinking water
standards and the NRC standard of 0.44 mg/L for uranium. However,
conservative analysis by the NRC staff suggests there is a potential risk that
restoration of groundwater to the primary goal at the Crownpoint site may result
in uranium concentrations at the town's drinking water wells that exceed the NRC
standard of 0.44 mg/L, but still fall within the New Mexico. Drinking Water
Standard of 5 mg/L. The staff would require HRI to relocate the town of
Crownpoint drinking wells to an alternate location with acceptable groundwater
quality and quantity, prior to mining at the Crownpoint site, to ensure a continued
source of high-quality water to the town of Crownpoint. This requirement is
included as a mitigative measure in Section 4.3.3."

120. Given the requirement that the existing Crownpoint wells will no longer exist if there is
to be ISL mining, future impact analysis must assume that they will no longer be providing a
negative pressure gradient. However, this is not the approach that Intervenor's take in their
presentations. Over and over, and integral to their presentations, the Intervenors reference to the
impacts on the Crownpoint wells. Wallace Exhibit C even presents a video presentation that is
wholly dependent on the Crownpoint wells existence.12 It would have been appropriate for
Wallace's video to have presented the picture without the Crownpoint town wells there because
the Crownpoint wellfield that he simulates can not possibly be present without HRI being in
violation of its license.

121. LC 10.27 states:

"Prior to the injection of lixiviant at the Crownpoint site, the licensee shall:

A) Replace the town of Crownpoint's water supply wells NTUA-1, NTUA-2, BIA-3,
BIA-5, and BIA-6, construct the necessary water pipeline, and provide funds so
the existing water supply systems of the Navajo Tribal Utility Authority (NTUA)
and the Bureau of Indian Affairs (BIA) can be connected to the new wells. Any
new wells, pumps, pipelines, and other changes to the existing water supply
systems, made necessary by the replacement of the wells specified above, shall be
made such that the systems can continue to provide at least the same quantity of
water as the existing systems. The new wells shall be located so that the water

12 Although Wallace never explains the assumptions that went into his "calibrated" model, I strongly suspect that the
Crownpoint wells are pumping a significant amount of water. It is not appropriate for Wallace to present his model
with the existing Crownpoint wells operating because the license prohibits it.
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quality at each individual well head does not exceed the EPA's primary and
secondary drinking water standards, and does not exceed a concentration of 0.44
mgIL..{300pCi/L) uranium, as a result of in situ leach uranium extraction
activities at the Unit 1 and Crownpoint sites. To determine the appropriate
placement of the new wells, the licensee shall coordinate with the appropriate
agencies and regulatory authorities, including, BIA, NTUA, the Navajo Nation
Department of Water Development and Water Resources, and the Navajo Nation
EPA.

B) Abandon and seal wells NTUA-1, NTUA-2, BIA-3, BIA-5 and BIA-6 in
accordance with applicable requirements so these wells cannot become future
pathways for the vertical movement of contaminants."

122. In all of the Phase II Groundwater legal and technical presentations, I could only find one
reference to the LC 10.27 provision that requires HRI to move Crownpoint's existing water wells
and only then in passing with the caveat that "...regardless of where the Crownpoint municipal
well are located, HRI's operations at Crownpoint will endanger an underground source of
drinking water in violation of the SDWA". (Intervenors Brief p. 34) This is an irresponsible
response to a fundamental mitigation measure that is designed to protect the drinking water of
Crownpoint. First, the aquifer would be exempted (Pelizza at § IV). Second, by the terms of
LC 10.27 HRI will have to assure that the move to location of the wells assures "...water quality
at each individual well head does not exceed the EPA's primary and secondary drinking svater
standards...". If not, HRI can not mine at Crownpoint. HRI does not take this provision lightly
nor should the Intervenors.

123. Certainly if Intervenors believe their own channel theory they would be able to
recommend a safe location to move the Crownpoint wells. By that theory water could not flow
north or south of the channel (i.e. over its banks) thereby defining ideal replacement well
locations. However, as I will state below, Intervenors channel theory has no merit. But, even
with the unsupported underground theory, it will be impossible to impact the existing
Crownpoint wells because they will not be there.

XII. ALL ISL SITES ARE IN FLUVIAL DEPOSITS NVITH NO EVIDENCE OF
PIPELINE CHANNELS.

A. HISTORICAL OPERATIONS HAVE NOT ENCOUNTERED CHANNEL
ISSUES.

124. The Intervenors rehash their fundamental theory from Phase 1, which is that the
Westwater aquifer is not homogeneous but rather is heterogeneous, and because of the
heterogeneity of the sands, ISL recovery and restoration operations may be problematic. I have
personally reviewed data from ISL facilities in Texas and Wyoming where the general geology is
nearly identical to the geology found in the CUP ore bodies. For example, all of URI south
Texas operations are within fluvial deposits with multiple stacked ore sands. (See South Texas
Geology in Attachment L.) Both the Kingsville Dome and Rosita ISL Project, are in the fluvial
Goliad Formation that is stratigraphically similar to the CUP ore zones. Detailed pump testing
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has confirmed that the formation is functionally a single hydrological unit. Successful
operations have been conducted in Texas for 30 years.

125. In Wyoming ISL mining is generally conducted in the Fort Union aquifer. The Fort
Union aquifer is fluvial. (See Attachment N) Successful operations have been conducted in
Wyoming for 30 years.

125. In Nebraska ISL mining is generally conducted in the Chadron aquifer. The Chadron
aquifer is fluvial. (See Attachment 0) Successful operations have been conducted in Nebraska
for 15 years.

127. Intervenor's have not presented any evidence to demonstrate that subsurface channels
cause widespread contamination problems during recovery or restoration operations in fluvial
aquifers in Nebraska, Texas or Wyoming and the geology of the Westwater is virtually identical
with that described in the Nebraska, Texas or Wyoming cited above. None of Intervenors
"channel" problem theories have been documented. So in real life operations, years have passed
without the negative affects that are predicted with regard to fluvial deposition and HRI has
thoroughly refuted the Intervenors channel concepts in favor of a roll front homogeneous
depositional model that is agreed upon within the expert scientific community.

128. HRI is staffed with a number of geologists and reservoir engineering technical experts
who have evaluated the CUP ore zones for heterogeneity. (See Bartels and Lichnovsky
Affidavits) Based on URI/HRI staffs many years' experience in the ISL business and subsequent
evaluation of the CUP properties, HRI is confident that the Westwater in New Mexico operates
hydrologically as a single homogeneous unit13 and, therefore is amenable to controlled ISL
uranium recovery and post mining restoration.

B. THE FLUVIAL GEOLOGY WILL NOT AFFECT MONITORING.

129. Staub 1999 p. 38 recommends that monitor Wells spacing of 300 feet would be acceptable
at Church Rock based on the "channel" theory.

130. Abitz 1 61 complains of well spacing, the potential for channels and that the monitor well
spacing may not be adequate. However, none of the Intervenors have addressed the pump tests
that are required to demonstrate the adequacy of monitor wells and it is these pump tests that are
a key provision of the regulatory program to determine the adequacy of monitor wells. Required
by LC 10.23 and detailed in COP 8.5 14 pump tests must be conducted before any mine unit can
be placed into service.

"HRI considers that the primary goal of pump testing in new mine areas for ISL is
to determine the degree of communication between the mine zone, and (1) the
overlying zones, and (2), the production zone monitor wells. This will reflect the
effects of hydraulic pathways, such as unplugged holes, and other pathways, to
the overlying zones, as well as ascertain the ability of production zone monitor

13 See Bloch (LBB-99-30 at II.A.) and the Affidavits of Lichnovsky and McCarn
4 Operational pump testing is also addressed in the SRP § 5.7.8.3(4).
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wells to respond to changing flow conditions within the mining area. The degree
of communication at the production zone monitor wells surrounding the mine
zone will also directly indicate the magnitude of horizontal formation anisotropy."

131. At that time of the pump testing the monitor wells will have been installed and HRI will
be able to have offered empirical proof that every monitor well will be functional. Pump tests
will be conducted for every mine unit as it is developed. A dysfunctional monitor well would
not draw down during the pump test. Or if is determined that an additional monitor well(s) is
required, it will be installed. COP 8.5 goes on to say:,

"Of secondary importance, is the determination of the physical flow parameters
(transmissivity, storage, permeability) of the producing horizon, since they are of
only very general utility to the ISL operator."

132. Neither Abitz nor Wallace comment on the pump test plan vis a vis the adequacy of
monitor wells, but rather they dwell more on the physical flow parameters that are of secondary
importance.

133. Abitz opines that adjacent groundwater resources may be harmed at Churchrock because
an excursion would move rapidly through channels and HRI would loose control. Regardless of
the geology, water at Churchrock (or any other aquifer under artesian conditions) can move no
faster than the regional groundwater gradient will allow, which is approximately 15 ft/year.
Excursions must be corrected in 60 days or the equivalent of 2 feet of movement. Two feet of
movement provides no basis for an exaggerated claim of loss of control. There is not a scientific
or practical basis for Abitz's concern. Additionally there is no water well immediately down
gradient at the Churchrock site, there is no basis for the concern that groundwater resources or
the public could be harmed.

C. HRI'S APPLICATION DESCRIBE THE WESTWATER CANYON
FORMATION AS A FLUVIAL SYSTEM

134. Intervenor's claim that HRI refers to the Westwater "homogeneous pile of sand"' 5. HIRI
has never made any such claim.

135. It is understandable why Abitz needs to go "over the top" with such a statement because
the Intervenors model hinges on their channel theory that the Westwater Canyon Formation is a
fluvial system wherein water may flow along "ancient channels". Unfortunately for the
Intervenors, the channel argument is not technically sound.

135. In its applications and technical reports, HRI has characterized the Westwater Formation
as a fluvial system. For example, within the Crownpoint Technical Report 1993, § 2.2.1.1
describes the Westwater Canyon Member as follows:

"The Westwater Canyon Member consists of interbedded fluvial red, tan, and
light gray arkosic sandstone, claystone and mudstone. It is the major water-

" Abitz ¶59
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bearing member of the Morrison. Regionally, the Westwater Canyon ranges in
thickness from 50 to more than 260 feet, and exhibits a relatively uniform
thickness of approximately 235 feet in the vicinity of the project area. This
member is host for the major uranium deposits in the Morrison Formation. The
uranium occurs in coarse-grained poorly sorted sandstone units within the
Westwater Canyon and is closely associated with carbonaceous material which
coats the sand grains." (emphasis included).

137. In the Churchrock Revised Environmental Report, 1993, § 2.6.2 HRI described the Mine
Zone Geology as follows:

"the Westwater was deposited as a broad alluvial fan sequence with a
preponderance of thick arkosic sandstone on the west side of the San Juan Basin,
shaling out to the east and northeast at the distal edge of the fan. At Churchrock
(Crownpoint), the "A" (Westwater) sand consists of medium to coarse-grained.
moderately sorted conglomeratic sandstone with numerous clay clasts intermixed
throughout the section." (emphasis included).

138. HRI's representation has not been that the Westwater is homogenous. It has clearly been
described as fluvial and moderately sorted, with numerous clay clasts intermixed throughout the
section. HRI's representation has been that the Wastewater formation responds hydrologically
as homogeneous sandstone unit. Not that the sandstone unit is physically homogenous.

139. Given that both sides are in agreement that the Westwater is fluvial, moderately sorted,
with numerous clay clasts intermixed throughout the section what remains is to determine is
whether there are channels of preferential flow in this system or if the system acts hydrologically
for purposes of the scale of HRI's projects as a homogeneous system.

140. I would defer to the Affidavit of Lichnovski and Bartels in this matter with several
additional comments. During graduate studies at Colorado School of Mines my focus was in the
areas of Engineering Geology and Geomorphology. I studied the Geomorphology high energy,
braided streams and streambed deposition along the Front Range of the Rocky Mountains.
These streams exit narrow canyons and change to braided morphology and as their energy drops
deposit alluvial fan type material. These streams are noted by repeated cycles of high energy
flood and flash flood events where banks are cut, followed by periods of quiescence where low
energy water deposits sediments. The cycle of cut and fill repeats itself - in human terms -
perpetually. This cycle of cut and fill is similar to what occurred during the deposition of the
Westwater system'6.

141. There are no simple channels in this mode of deposition - rather remnants of deposition
cycles from various energy levels (sand size) after many "cuts" and "fills" become
hydrologically interconnected. This results in a sheet shaped deposit of interconnected and
interbedded lenses. In the case of an artesian aquifer, such as the Westwater, this mass of
smaller cut and fill channels acts hydrologically as one sheet like unit and the regional flow

16 Abitz¶17
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responds to the gradient rather than along narrow tabular units. The regional flow of water is
required for redistribution of uranium that has been described by Lichnovsky and McCarn.

142. I find no conflict in the outcrop description of Lucas, with the way HRI describes the
Westwater in its applications and my description of cut and fill morphology above. What I find
to be in conflict is Lucas's conclusion, which involves a giant leap by assuming that these
individual sands are contiguous and would support preferential flow in a channelized conduit.
Braided stream channel cut and fill is far too erratic to ever form a continuous pipeline or conduit
because it would be so full of "leaks".

143. For this reason the antecedent potentiometric surface map that was prepared for Mobil
Oil Corp and included in HRI's Application17 shows a broad gradient, with water flow to the
North, and not along a channel one way or another. This same regional gradient is shown in the
FEIS p. 3-37 for the Churchrock site.

144. Finally I would refer to the Stratigraphic Cross sections that are in all of the CUP
Applications (Pelizza at XIII) which represent a local analysis of stratigraphic conditions, not
conditions 4 or 15 miles away as per Lucas'8. Intervenors have failed to comment on these cross
sections at all. These cross sections span entire HRI mine areas from monitor wells on either
side of the ore zone. As such they are the most detailed, site specific geologic evidence that
exists that illustrate the strata that will comprise the mine. They do not illustrate a "homogeneous
pile of sand" but do represent interbedded sands, clays and silts that coalesce to form a
continuous sheet across the mine sites. I find no evidence of a channel type stratigraphic feature
on any of these cross sections that would influence monitor well functionality or that would
suggest regional channels for groundwater flow. I will review cross sections from each CUP site
in turn.

145. The Churchrock Application19 contains five stratigraphic Cross Sections labeled A-A'
through E-E'. Intervenors apparently claim that groundwater at the Church Rock site flows
along channels that come from the West and then at the Church Rock site turn 900 to a North
South directions. In the event there was a channel type of configuration that trended north -
south through Section 17 and into Section 8 it would be apparent on Cross Section A-A' because
the cross section would bisect a channel formation. Section A-A' includes closely spaced
geophysical logs for 10 exploration holes trending east (A) to west (A'). The resistivity curve
(right line on geophysical logs) in the Westwater shows predominant sand with numerous lenses
of silts and clays intermixed throughout. On the east side, hole 13/32 shows three subsidiary
sand units in the Westwater, at approximately 905' to 912'; 919' to 1010'; 1020 to 1110' from
surface respectively. Following this section west, these three subsidiary sand units maintain their
form all the way to hole 04/42, where the a clay lenses cause a break at approximately 600' and
then 704' from the surface. Numerous other markers can be traced from east to west. I can see

17Attachment P
ILucas ¶17
19 Churchrock Revised Environmental Report, March 1993 § 2.6.2 (The referenced cross sections will be filed to the
parties in an errata package as, as approve by the Presiding Officer, no later than April 29, 2005)

Abitz 67
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no indication of a "U" shaped channel morphology that would support the claim of a conduit for
the preferential flow of groundwater.

146. The Unit I Application2' contains two stratigraphic Cross Sections labeled A-A' and B-
B'. Intervenors apparently claim that groundwater at the Unit site flows along channels that
"dogleg" from North South to East West in the Unit I area. Cross Sections A-A' and B-B'
follow the same path and would therefore be parallel with the axis of any such channel and are
widely spaced spanning the area from Unit I to Crownpoint Section 24. In the event there was a
channel that would serve as a preferential conduit all the way from Unit 1 to the Crownpoint site,
(and then on the Crownpoint Town Wells) this channel should be a sand that can be reasonably
correlated on the cross sections. Section A-A' includes geophysical logs for 15 exploration holes
trending west (A) to east (A'). Section B-B' includes geophysical logs for 6 exploration holes in
Unit 1 trending north (B) to south (B'). The resistivity curve (right line on geophysical logs) in
the Westwater shows predominant sand with numerous lenses of silts and clays intermixed
throughout. Numerous markers are present. I can see no sand that correlates to a channel or
conduit that would support preferential flow of groundwater.

147. The Crownpoint Application 22 contains four stratigraphic Cross Sections labeled A-A'
through D-D'. These cross sections are concentrated in the SE/4 of Section 24 and are
constructed with closely spaced exploration holes. As such they provide a very detailed
construction of the site geology which is fortunate because it is the location where intervenors
claim the greatest threat to USDWs because of preferential flow channels. Intervenors claim that
groundwater at the Crownpoint site flows along east - west trending channels. In the event there
was a channel type of configuration that trended east - west through Section 24 and then into the
Crownpoint town wells, it would be apparent on Cross Section A-A' and B-B' because the cross
section would bisect the channel formation. Section A-A' includes closely spaced geophysical
logs for 11 exploration holes trending north (A) to south (A'). The resistivity curve (right line on
geophysical logs) in the Westwater shows predominant sand units with numerous lenses of silts
and clays intermixed throughout. On the north side, hole 17-13 shows three (or possibly four)
subsidiary sand units in the Westwater, at approximately 1800' to 1886'; 1895' to 1945'; 1950 to
2025' from surface respectively (the third sand has a clay break at 1966'). Following this section
south, these three subsidiary sand units maintain their form all the way to holel7/13, where clay
lenses causes a break at approximately 1850' and then 1930' from the surface. Numerous other
markers can be traced from east to west. Section B-B' shows similar stratigraphic character with
three or four predominant sand that can be measured across the site. I can see no indication of a
"U" shaped channel morphology that would support the claim of a conduit for the preferential
flow of groundwater. In addition these exploration holes are spaced at about 200 feet which is
half the spacing of the proposed monitor wells and there is no evidence of narrow channel
formation that would result in water flowing preferentially past monitor wells spaced at 400 feet.

D. NEW MEXICO.

21 Unit 1 Project, U.I.C. Application and Technical Report 1992, Appendix D-1. (The referenced cross sections will
be filed to the parties in an errata package as, as approve by the Presiding Officer, no later than April 29,2005)
22 Supplementary Environmental Report, 1989 § 2.6 (The referenced cross sections will be filed to the parties in an
errata package as, as approve by the Presiding Officer, no later than April 29, 2005)
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148. Because the Westwater formation was deposited as a fluvial system, Abitz, Lucas and
Wallace assert that "ancient" channels still exist and that these channels will control the fluid
flow. As is mentioned previously, all URI's operations have been conducted in fluvial systems.
I am also familiar with many of the other Texas ISL mines through my professional associations
and all are or were conducted in fluvial systems, and I have never known of a case of preferred
flow through channeling.

149. The Unit 1 wellfield was subjected to a hydrologic testing program by a consultant to
Mobil Oil that was included in the Unit 1 Environmental Assessment, January 1992. (See
Attachment E & P) The type of hydrologic testing performed by Mobil is very similar to the
type of testing HRI proposes in the COP Rev. 2.0 § 8.5. It was performed for Mobil, in Mobil's
first operating area, after licensing was complete.

150. The Unit Iwater quality hydrologic testing information does not demonstrate a channel
that facilitates concentrated fluid migration due to pumping the Crownpoint water wells as
claimed in the Intervenors Brief p. 81-83. If there were a preferential pipeline as claimed, it
would show up as increased radionuclide values on the east side of the wellfield in monitor
wells. (Pelizza at 63 & 64) In this case, the monitor wells do not reflect any difference in water
quality either toward or away from Crownpoint. For this same reason, flow from a preferential
"pipeline" would not be a factor during mining.

151. More telling is the Antecedent map that was prepared for Mobil Oil. Water levels were
taken August 15, 1982. At that time the town of Crownpoint water well infrastructure and use
pattern was similar to that which exists today. (i.e. groundwater wells provide the town's water).
Had channeling been present and a preferential conduit existed, it would show a drawdown in the
channel as a result of pumping by the city and certainly a steep, "U" shaped gradient toward the
town, within the confines of the channel in response to the pumping. In contrast the antecedent
piezometric map that was prepared for Mobil Oil in Attachment P, shows a typical, regional
gradient toward the north, with no evidence of preferential flow to support Wallace's
conceptualized model. The Mobil data is real, measured information and the Wallace model is
conceptual with no data support.

E. MINERALIZATION VS. CHANNELS.

152. Abitz 1¶40-47 presents a convoluted view of uranium deposition in the Westwater
Canyon by combining mixed theories and references of primary and secondary ore deposition. It
is very difficult to understand how he uses these references to support his geochemical theories
because the two types of ore bodies have such different depositional histories. Only secondary
deposition is applicable to the CUP and as described in the affidavit of Lichnovsky, secondary
uranium roll front mineralization occurs along a geochemical reduction/oxidation (redox)
contact, not along stream channels. These contacts along a broad front are generally long and
narrow roll fronts that are perpendicular or oblique to the direction of regional groundwater flow.
For example, in his Exhibit V and in Table 7 Staub's reference to a channel is really a reference
to the width of mineralization, not a channel.
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153 Abitz ¶ 60 reference to McCarn (1997) suffers the same flaw, McCarn's map shows
multiple, stacked mineral horizons (mineralized redox fronts) but not stream channels. The
assertion that references indicate channels demonstrates a fundamental misunderstanding of
uranium geology and without this theory, most of their hypothetical impacts go away.
Transmissivity on either side of the redox front (the ore) is similar.

154. Abitz 1 43 recites his textbook understanding of uranium mineralization in the Westwater
Canyon:

"Uranium mineralization in the Westwater Canyon is a complex association of 1)
primary ore deposits formed parallel to channels in the Westwater Canyon during
the early history of the groundwater flow system, and 2) secondary ore bodies
(roll-shapes that are discordant, or roughly perpendicular, to channel structure)
formed much later, after oxidized water was introduced into the Morrison
Formation rocks exposed by tectonic activity that began with the Laramide
orogeny and continues today."

155. Abitz fails to understand that only secondary or redistributed ore bodies are amenable to
ISL uranium recovery as proposed for the CUP. And I agree with Abitz's characterization of the
primary and secondary ore. Furthermore, I agree with his assessment that redistribution
continues today23. It continues because oxidized (and CO2) rich groundwater continues to
percolate in from the up gradient outcrop and flow regionally down dip. As has been the case
since the Cretaceous time, this oxidized water dissolves uranium that "redistributes" it into
crescent shaped roll fronts. The redistribution is ongoing because regionally an
oxidation/reduction interface is present. Uranium is mobile in the oxidized state but precipitated
when regional reduction is encountered.

156. Abitz's recital is general and would apply to all uranium orebodies in the Westwater
formation across the span of the Grants Mineral Belt. It is well known among uranium miners
that much of the ore that has been conventionally mined in the Ambrosia Lake area was primary
ore. But the CUP is an ISL uranium recovery project and HRI has carefully evaluated all of the
CUP properties to be sure that the uranium is amenable to ISL recovery. The ore within all of
HRI's properties is secondary or redistributed ore and is amenable to ISL recovery.

157. Abitz says that primary ore is formed parallel to channels and that secondary ore is
discordant or roughly perpendicular to the channel structure. Again, I agree. Unfortunately for
Intervenors this characterization is contrary to their continuous representations that HRI's
orbodies represent channels. IF as Intervenors assert, the channels were present and IF they
trended north-south at Church Rock and east-west at Crownpoint, then the longitudinal axis of
the uranium orebodies would be in the channels IF the ore was trend ore. But the ore is not trend
ore at the CUP locations, so then by Abitz own admission the deposition must be discordant or
perpendicular with the channels. This would place the Intervenor's channels at 90° to what they
suggest. IF there were channels filled with secondary ore the channels would be east west at

23 But I do not think he understands the regional geochemical processes that are in play that involve this ongoing
redistribution. Because the source of regional oxidation from upgrade is large and requires a large and broadly
applicable reduction to allow precipitation. Indeed, the degree of regional oxidant available dwarfs what may be
introduced in an ISL site and which is essentially eliminated during the restoration process.
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Churchrock and north south at CrownpointfUnit 1 by Abitz reference - perpendicular to the
front. But as strongly supported by McCarn and Lichnovsky, deposition of uranium rolls is not
controlled by channels but is along a broad regional redox front that requires regional
groundwater flow for the process to work.

158. Abitz ¶ 43 continues on with a series of references that discuss the control of uranium
mineralization but he does not specify if these references are for trend ore or CUP type
secondary ore. Based on a cursory review I would categorize these references as follows:

Reference Primary or Secondary Comments
Wright, 1980 Primary Trend ore is found with plant

materials.
Langford, 1980 Primary and/or Secondary No mention of channel

features.
Finch, 1980 Primary and/or Secondary No mention of channel

features.
Condon, 1995 Secondary Crownpoint reference.

Galloway, 1980 Primary Not clear or relevant.
Squyres, 1980 Primary Orebodies same age as host

rock.

159. Finally, Abitz's misunderstanding of the importance of the distinction between primary
vs. secondary ore as it applies to the CUP, may explain why he relies upon the general oxidation
scheme presented in his Declaration NJ 44.- 57. Herein he asserts that once oxidized uranium
becomes soluble and the reducing capacity of the entireformation will be destroyed so that water
will then migrate rapidly down channels. It appears that his model contemplates primary ore in
the channels24. As described above, secondary ore continues to be subject to redistribution today
and the regional oxidation/reduction interface causes precipitation and accumulation discordant
or roughly perpendicular to the channel structure. The very same regional oxidation/reduction
interface is the reason that the reducing capacity of the Westwater is not destroyed and why
uranium naturally attenuates as oxidized water moves down-gradient. As stated in Pelizza ¶l 17,
the Westwater aquifer is huge compared to the mine area and the concept that a small amount of
oxidation at a ISL mine site would destroy the regional reductant capacity is absurd.

XIII HRI'S DETAILED STRATIGRAPHIC CROSS SECTIONS ILLUSTRATE
SUFFICIENT CONTIGUOUS AQUITARDS.

160. Lucas ¶17 asserts that outcrops that are miles away from the project site are a better
source of geological information that geophysical log data. I strongly disagree. Outcrop
analysis is a tool that is necessary for creating geologic maps and sample specimen collection,
and even engineering design evaluation for work at the outcrop site itself. However, for mine
engineering design, a distant outcrop is merely one data point. In essence it is a regional
exploration lithology log just like that would be obtained by drilling. A design engineer or
geologist would not depend on widely spaced drilling or outcrop data, 4 to 15 miles from the

24 Abitz ¶157 notes that secondary ore is deposited discordant or perpendicular to channels.
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mine site. It does not give the needed information given the variable nature of geology. The
same would be said for using distant information to determine geologic properties for mine
environmental planning. Site information is what counts.

161. For this reason, every ISL uranium recovery project that I have been associated with,
detailed stratigraphic cross sections constructed from exploration borehole geophysical logs were
used to demonstrate that the geology at the site is amenable to ISL uranium recovery. To be
amenable to ISL recovery the uranium must be redistributed, situated in a permeable saturated
sandstone, and be adequately confined so that leaching can be controlled. In addition to the
practical project engineering aspect of confinement, confinement is a fundamental environmental
consideration because it must be shown that aquitards exist to prevent excursions into overlying
and underlying sands. Therefore, the technical considerations that define the amenability for a
uranium deposits to ISL uranium recovery and the environmental requirement of confinement
are in accord.

161. ISL operations are conducted locally, (i.e., the exempted aquifer) and it is only the
geologic conditions that exist over the local span of the wellfield patterns that matter in the
context of lixiviant confinement. Project planners would never use geologic data miles from the
mine ore deposit to determine the amenability for in situ leach because local not regional
conditions must be evaluated. Likewise, it would be unreasonable to ascertain the quality of
local geology for environmental parameters with distant information. This is why site geology is
needed and site geology can only be provided by geophysical logs from the exploration holes.

162. The Church Rock Application materials25 contained five stratigraphic cross sections that
were constructed with actual geophysical log reductions arraigned stratigraphically. The top of
the Westwater sand unit was used as datum. One cross section, E-E' transverses the entire
Section 17 mine site and provides an excellent illustration of the stratigraphy across that site. 15
geophysical logs provide reference points. The clays26 of the Brushy Basin are shown to
immediately overly the Westwater sand and are marked by a strong break in the resistivity curve
on the geophysical log. The break is well defined completely across the Section 17 property and
shows that the Brushy Basin provides a aquitard separating the Westwater from the Dakota for
both ISL production amenability and lixiviant confinement. Beneath the Westwater is the
Recapture. This unit is not penetrated frequently during exploration; however four holes, 53/41,
46/38, 42/37 penetrate to show twenty or more feet of clay or siltstone which demonstrates the
same type of confinement described for the Brushy Basin. I would note that holes 39/36,
35.5/33, 34/31, 32/38 which also penetrate the very top of the recapture, show a good deflection
in the resistivity curve to verify the top of the recapture, but do not penetrate significantly.

163. The cross sections in the Unit 1 Application27 demonstrate confinement. Two cross
sections are provided that are constructed from 21 geophysical logs. The top of the Westwater

25 Churchrock Revised Environmental Report, March 1993 § 2.6.2 (The referenced cross sections will be filed to
the parties in an errata package as, as approve by the Presiding Officer, no later than April 29, 2005)
26 I would agree with Lucas that these clays contain lenses of nonclay materials that may include some silt and sand.
But the general nature is clay and the unit serves as an aquitard for the purpose of confinement.
27 Unit I Project, UIC Application and Technical Report 1992, Appendix D-l. (The referenced cross sections will be
filed to the parties in an errata package as, as approve by the Presiding Officer, no later than April 29, 2005)
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sand unit was used as datum. The clays of the Brushy Basin are shown to immediately overlie
the Westwater sand and are marked by a strong break in the resistivity curve on the geophysical
log. They are well defined completely across the Unit 1 property. This shows that the Brushy
Basin provides a aquitard separating the Westwater from the Dakota for both ISL production
amenability and lixiviant confinement to protect the overlying Dakota. Beneath the Westwater is
the Recapture. This unit is penetrated by a number of the exploration holes and shows a good
deflection in the resistivity curve to verify the top of the Recapture. This provides the local
proof for the requisite underlying confinement.

164. Cross sections in the Crownpoint application materials2 8 demonstrate confinement.
Seven cross sections are provided that are constructed from numerous geophysical logs. The top
of the Westwater sand unit was used as datum. The clays of the Brushy Basin are shown to
immediately overly the Westwater sand and are marked by a strong break in the resistivity curve
on the geophysical logs. They are well defined completely across the Crownpoint property.
This shows that the Brushy Basin provides a confining aquitard for both ISL production
amenability and lixiviant confinement to protect the overlying Dakota. Beneath the Westwater is
the Recapture. This unit is penetrated by many exploration holes and shows a good deflection in
the resistivity curve to verify the top of the Recapture. This provides the local proof for the
requisite underlying confinement.

165. The site specific exploration information that is presented in the applications is not
available in general literature but does provide unique and a more site specific and detailed
depiction of local geology that can be found in the literature. The local data is far more
representative of site conditions than the outcrop analogies of Lucas that are miles away. Lucas
17.

166. For these reasons cross sections provide the operational/licensing site characterization
information that is described in SRP § 2.7.3 (3) as follows:

"Hydrogeologic cross sections are recommended for illustrating the interpreted
hydrostratigraphy. These cross sections should be constructed for the area within
the license boundary. For very large or irregularly shaped well field areas, more
than one cross section may be necessary. Cross sections must be based on
borehole data collected during well installation or exploratory drilling."

167. Finally the importance of pump tests cannot be overstated. Geological cross sections
provide a reasonable basis to demonstrate confinement. However, as an additive factor, multiple
pump tests are required throughout the project life. Preliminary pump tests have been conducted
at each site and demonstrate confinement as described in the application materials29. In addition,
detailed operational pump tests will be conducted for each mine unit as required by the SRP §
5.7.8.3 (4) and in the COP § 8.5. These pump tests will confirm confinement on a MU basis or
will dictate the need for additional monitoring or other corrective action.

28 Crownpoint Project In Situ Mining Technical Report, June 12 § 2.2.2. (The referenced cross sections will be filed
to the parties in an errata package as, as approve by the Presiding Officer, no later than April 29, 2005)
29 Churchrock Revised Environmental Report, March 1993 § 2.7'.2; Unit I Project, UIC Application and Technical
Report 1992, Appendix I. Crownpoint Project In Situ Mining Technical Report, June 12, 1992 § 2.3.2.
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IXV. RIGHTS TO BENEFICIALLY USE GROUNDWATER ARE PROPERLY
ADMINISTERED AT THE CUP

168. In his declaration, Dr. Leeper presents extensive testimony pertaining to the importance
of groundwater from the Dakota, the Westwater and the Cow Springs sandstone aquifers of the
Morrison Formation to the population in Northwest New Mexico. HRI does not disagree with
projections or the importance of the groundwater resource described by Leeper.

169. I would note that groundwater use in Northwest New Mexico is regulated for both
consumptive use and quality protection and that with the regulatory provisions that are in place
the quantity and quality of groundwater from the Dakota, the Westwater and the Cow Springs
sandstone aquifers will be protected adequately.

170. I would agree that water quantity or consumptive use issues are a concern with
conventional mining. However, the ISL process does not dewater an aquifer. The ISL process
recirculates the water within the ore zone, over and over, until the mineral is depleted so the
aquifer is not dewatered. Conventional mining requires that all water be removed from the ore
horizon, and that the surrounding aquifer system both above and within, the ore horizons is
continually drained during the life of recovery operations. Otherwise the mines and equipment
necessary for recovery could not function. As a result, in situ recovery consumes much less
water than open pit or underground mine dewatering and conventional milling and does not
materially impact a aquifer for other users.

171. Environmental laws and regulations for ISL uranium recovery operations require that
operations are conducted in accordance with EPA and NRC regulatory requirements that assure
protection of drinking water resources. Wellfields must be properly designed, operated and
monitored to assure that all impacts are local to the exempted portion of the aquifer (i.e. mine
zone) and will not affect adjacent sources of drinking water.

172. Environmental laws and regulations for ISL uranium recovery operations require at the
end of operations that groundwater in the exempted aquifer (i.e. mine zone) be restored, to
consistent with baseline water quality conditions that existed prior to any ISL activity or to
secondary goals. Conventional mines have no such groundwater restoration requirements. 30

173. The New Mexico State Engineer administers water rights for the consumptive use of
groundwater for all users, including the CUP. See Attachment Q, District Court Order Granting
the NM State Engineers Office Jurisdiction over water rights at Church Rock Sections 8 and 17.

174. Sufficient water rights have been granted to allow production and groundwater
restoration at Church Rock Sections 8 and 17. See Attachment W, HRI, Inc.'s Church Rock
Water Rights Approval.

30 Again restoration is not intended to restore to drinking water source concentrations because the mine zone never
was never and will never be a underground source of drinking water.
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175. Sufficient water rights have been granted to allow production and groundwater
restoration at Crownpoint Section 24. See Attachment R, HRI, Inc.'s Crownpoint Water Rights
Approval.

176. HRI holds high a high priority water rights application for the Unit 1 Site that is pending
action by the New Mexico State Engineer.

177. In approving a water rights permit the State Engineer must find that the granting the
water rights will not impact the water rights of senior users. Therefore, while the Westwater
Aquifer and other interconnected aquifers may serve as a water supply for others, granting HRI's
applications cannot have any adverse impact on those users.

178. With the approval of HRI's water rights, the New Mexico State Engineer has determined
that HRI's activities will not have any adverse affect on the availability of groundwater to other
current users. Future water rights users must adjudicate their rights to water in the same way.

179. Issues pertaining to water quality at ISL facilities in general and the CUP in particular are
local - not regional. After mining the potential for local impacts on adjacent sources of drinking
water is mitigated by groundwater restoration. Outside of the mine area there is no impact is on
water use. These facts have been proven over time as there has never been a report of water
quality impairment near ISL uranium facilities after groundwater restoration has been completed
and the mine closed.

180. Finally and most importantly as noted above, before mining any uranium property by
underground injection, EPA must issue an Aquifer Exemption for the mineralized portion of the
aquifer and a UIC permit. As a result, the water in the mine zone cannot now and will not in the
future serve as a source of drinking water because of high naturally occurring concentrations of
uranium, 226Ra and/or 222.Rn. Again issues pertaining to water quality at ISL facilities in general
and the CUP in particular are local to the mineralized zone - not regional.

XV. HISTORICAL ADMINISTRATION OF THE LICENSE/MINE UNIT ISL
PROJECT DEVELOPMENT IN THE U.S.

181. Having managed environmental and regulatory affairs in the uranium industry for nearly
30 years, I have knowledge of how and why the current industry practices and the applicable
regulatory programs of EPA and NRC have evolved. The regulation of ISL uranium recovery in
general, and as is licensed for the CUP. ("CUP"), is reflected in the approach that is described in
the Standard Review Plan for In Situ Leach Uranium Extraction License Applications (NUREG-
1569)31.

182. Early in the regulation of ISL operations a potential conflicts developed between
regulators (who wanted to maintain a high level of surveillance over mine development, testing

3 Specifically, with regard to hydrological characterization, baseline and other groundwater issues, the SRP is
broken down into Section 2.0 Site Characterization and Section 5.0 Operations. At this stage in the development
process HRI has conducted characterization as recommended in the SRP. The provisions of 5.0 and specifically
5.7.8 can only be fulfilled when operations have commenced and the equipment is available.
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etc. above and beyond what was available in the level of characterization provided in a license
application) and operators (who needed predictable timing in the development of new mine areas
to allow for proper mine planning). By their nature, ISL operations have been developed
sequentially, working one portion of the ore trend at a time; depleting an area and subsequently
adding new reserves to production to maintain a steady flow of product which is necessary to
assure a financially viable operation.

183. The need for sequential production area development has been accommodated by the
License32 /Mine Unit Authorization procedure. In step one the ISL operator procures a Base
Permit/ License ("BP/L") wherein the feasibility of the project is reviewed and various global but
specific operating requirements are prescribed. The BP/L contains the general provisions that
apply to the project, i.e. the location of the project, how tests are to be conducted, which rules
apply and the general permit provisions33. The opportunity is presented for the BP/L to be
adjudicated before an administrative law judge where environmental, safety and public interest
issues can be considered. The BP/L does not contain actual operational baseline values but it
does prescribe the methods to calculate these values. With the BP/L approved, what remains is
the fulfillment of the BP/L requirements during operations, which is subject to inspection.

184. Subsequently, in the Mine Unit Authorization (MUA) process individual wellfields are
developed sequentially over the life of the project according to the specifications that are
outlined in the BP/L. These studies include pump tests, water-sampling programs, data
tabulation, and statistical analyses according to the instructions contained in the license, the
applicable rules and regulations, the company's operating plan and standard operating
procedures.

185. Typically the MUA documentation includes: (1) a restoration table, (2) a baseline water
quality table, (3) control parameters upper limits (4) hydrologic testing results, (5) maps and
other supporting documentation. (See COP 2.0 § 8.0) Each of these is, and must be, a
straightforward report of data collected or reproducible calculation or analyses based on such
data. A restoration table is produced by applying the arithmetic steps set out in the BP/L to the
baseline water quality, data gathered from wells in the mine unit. Finally, the MUA
documentation contains the control parameters and their upper control limits ("UCLs") through
formulas specified in the BP/L the company's operating plan. The preparation of MUA
documentation is controlled by the BP/L conditions and is therefore a well defined exercise.

186. Once the MUA documentation is assembled and certified as required, the remainder of
the well field and equipment can be installed, a process that generally requires 3 to 4 months. At
that time the operator would have already invested in the uranium process plant, installed the
baseline, monitoring wells and monitor well ring for the mine unit, conducted sampling of these
wells and conducted requisite pump testing.

32 Today NRC Materials Licenses are Performance Based.
33 In the case of the CUP, the Consolidated Operations Plan Rev. 2.0 ("COP") is incorporated by reference into the
license.
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187. Delaying a MUA through additional administrative processes could strand the multi
million-dollar investment made to develop the mine and a hiatus in production that could force
closure of the facility.

188. This process of obtaining a BP/L followed by obtaining MUAs is the sequence by which
all ISL development has been conducted for the past thirty years in Texas, Wyoming and
Nebraska and is consistent with the historic regulation of ISL operations by EPA and NRC and
the delegated state UIC permitting agencies. There is no other practical way to conduct ISL
mining.

189. I find it significant that with the history of sequential ISL mine unit development
described above, in geologic conditions that are similar to those at CUP locations, the dire
predictions regarding inadequate hydrologic analysis that have been described by Intervenors
have not resulted in mine unit designs which have impacted adjacent underground sources of
drinking water. To the contrary, the history of ISL uranium recovery in the United States is one
of a well-regulated mineral recovery process, wherein the various standard mitigation measures
have resulted in no impacts to adjacent nonexempted aquifers. The ISL process where sites may
have gone full cycle from licensing-to-operations-to-restoration-to-license termination is well
understood. Indeed, nowhere in the massive record of this proceeding is there any evidence of
potentially significant impacts on public health and safety (including specifically adjacent
sources of drinking water) from ISL uranium recovery34.

190. In effect Intervenor's object35 to the groundwater and financial security component of
Performance Based Licensing that is described in LC 9.4 and the fact that the NRC provides for
detailed operational analysis on a wellfield by wellfield basis and annual adjustment of surety
based on updated circumstances.

XVI. HRI'S APPLICATION, THE PERFORMANCE BASED LICENSE AND THE
CONSOLIDATED OPERATIONS PLAN FOLLOW STANDARD INDUSTRY
PRACTICE AND NRC'S SRP.

A. NRC'S SRP GUIDANCE CLEARLY SPECIFIES PHASED ISL
DEVELOPMENT.

191. The SRP for In Situ Extraction License Applications, June 2003 is the comprehensive
NRC guidance document based on history regulating and industry practices for the ISL
operations proposed at the CUP36.

192. The SRP is clear that operations may not begin until licensing is complete. SRP, p xviii
states:

"The general licensing process is outlined in the flow diagram provided in Figure
1. An in situ leach source and byproduct material application may be denied or

34 LPB-99-30 p.47.
35Abitz ¶ 18
36 Abitz ¶ 69 often reference earlier versions of the SPR. The June 2003 SRP supersedes the draft plans.
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rejected under specific instances during the review process. Beginning
construction of process facilities, well fields, or other substantial actions that
would adversely affect the environment of the site, before the staff has concluded
that the appropriate action is to issue the proposed license, is grounds for denial of
the application [10 CFR 40.32(e)1." Underline added.

193. SPR Figure 2 "Schematic of NRC Licensing and Inspection Process and Applicability to
Different License Documents" provides a one page illustration of the tiered approach to ISL
regulation that is practiced by NRC. It shows the License Application: Details on how
regulations will be met; and the Operating Plan: Details on how the facility will be operated, and
basis for performance - based licensing. HRI's CUP can not proceed past these two steps of
until licensing is complete.

194. SRP Figure 2 illustration illustrates the scope of NRC's inspection, implementation
procedures, documenting specific steps that should be followed to implement commitments in
the license and operating plan, individual facility personnel requirements to follow procedures
and the operating plan. These steps are part of operations and follow the completion of
licensing.

195. As clearly shown in SRP Figure 2, the purpose of the ISL Performance Based license and
operations plan is to describe the procedure on how the information is collected. The remainder
is a ministerial exercise left to inspection.

196. SRP Figure 2 is consistent with SRP guidance as a whole that is organized into functional
groupings. SRP 2 is Site Characterization. SRP 5 is Operations. These section headings are self
explanatory. With respect to groundwater, the Site Characterization section recommends
"reasonably comprehensive chemical and radiological analysis obtained within and at locations
away from the mineralized zone" (§ 2.7.3 (4)). The Operations section recommends much more
detail "for each new wellfield" (§ 5.7.8.3 (1)).

197. Intervenor's 37 confuse the purpose of SRP § 2 and SRP § 5. It is inappropriate to treat the
purposes of these two provisions as being the same. SRP § 2 provides guidance for "reasonably
comprehensive" preliminary analysis to determine initial, general characteristics of local baseline
conditions. This type of characterization has been completed for the CUP and the FEIS documents
the results. Conversely, SRP § 5 analysis is intended for Operations - with respect to groundwater
that means extensive baseline data from wellfields for the purpose of establishing restoration goals,
excursion UCLs, and pump testing for hydraulic conditions. All of these tests can only be
performed once the wells that are to be part of operations are installed.

198. At this stage in the CUP project, the litigation cannot reach beyond the adequacy of the
protocol in the operating plan (Consolidated Operations Plan Rev. 2.0 or COP) because the mine
must be built before the plan can be implemented and compliance is then left to inspection.
What needs be reviewed now, and modified if necessary, are the license conditions and
commitments in the COP to assure that the operating protocol are adequately protective.

" Abitz ¶ 21
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199. In this context Abitz m 11,15, 20 complains that the data contained in HRI's application
and reprinted in the FEIS are insufficient to define baseline. I agree if we are addressing
preoperational/operational versus preliminary baseline. However, as stated,
preoperational/operational baseline has not been established and was never intended to be
established prior to licensing. HRI has not defined such baselines at any location at the CUP.
HRI has drilled wells or used existing wells, conducted sampling or used existing sample data
from various sources, at each location to characterize the site as required per pre-licensing
criteria in SPR § 2. Samples have been taken in various locations within HRI's properties, and to
the extent available adjacent to HRI's properties. These samples provide general knowledge of
*the water quality in and around the various CUP locations but do not attempt to (and because of
their limited number statistically can not) provide detailed preoperational/operational baselines.

200. Therefore, when Abitz 11 16, 21,24,29 cites sample needs for monitor wells "inside" and
"outside" the "production zone" and the "monitor well ring" and mixes the requirements of SRP
§ 2 and § 5 as if they are identical, he is confused. SRP § 2 and § 5 provide guidance for a
different phases of ISL project life.

201. With regard to concerns over such items as production zone vs. monitor wells, sample
multiples, statistical analyses, statistical methods, determination of UCL's, determination of
restoration goals, wellfield pump tests, testing of monitor wells hydraulic conductivity (ore zone),
testing of monitor well lack of hydraulic conductivity, etc. the relevant guidance is found in SRP § 5
- Operations. SRP § 5 is based on standard industry practice when the wellfield is to be installed
and the test wells will be available. Any change in this approach would require a complete re-
engineering of the methods upon which the ISL industry has operated since its inception.

202. As a professional in this industry for many years, I cannot envision any other regulatory
approach that would provide for the predictable flow of feed for economically viable operations.
Conversely, a lengthy review process for every mine unit would strand capital and provide for
disruptions in an orderly mine planning and ruin project economics.

B. HRI'S LICENSE IS A PERFORMANCE BASED LICENSE.

203. Phase I of this hearing included the litigation of Performance Based Licensing. HRI's
Performance Based License was upheld by the Presiding Officer38 and the Commission39

204. License SUA-1580 and the COP incorporated by reference into the license in LC 9.3
contain many prescriptive protective measures to assure that only the exempted portion of the
aquifer will be impacted during mining and that restoration operations will be properly
conducted prior to license is termination. These provisions that assure that water quality impacts
are local - not regional. (I.e. to the exempted aquifer and adjacent sources of drinking water are
not adversely affected by ISL recovery).

205. Intervenor's witnesses do not address the critical conditions in the license that are
required to mitigate the impacts of the CUP ISL operations. The ISL industry has been licensed

" LPB-99-10 (February 19, 1999)
3 LPB-99-22 (July 23, 1999)
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and regulated by NRC or agreement state agencies for over 30 years using similar provisions to
mitigate impacts. As I have noted above, and has been acknowledged by Judge Bloch, nothing
in the record suggests, much less demonstrates that groundwater resources adjacent to the mined
areas have been adversely impacted or affected in any way.

206. Major mitigating provisions in HRI's performance based License and the COP
incorporated into the license that apply to groundwater are summarized below.

LC COP Description
9.4 1.8 Performance based licensing provision.
9.5 1.6/10.4.6 Restoration surety required.
9.8 9.12.4 Standard operating procedures required.

9.14 -- Permits required from appropriate authorities before operating.
10.1 3.2.1 Lixiviant composition limitation.
10.3 6.5.3 Formation fracture pressure limitation.
10.4 6.4 Casing material requirement.
10.6 -- CP emergency generating capacity requirement.

10.12 8.7.2 Excursion criteria.
10.13 8.7.2 Excursion time consequences.
10.14 -- Crownpoint and Unit I sites vertical excursion consequences.
10.15 Crownpoint site bleed continuity requirements.
10.16 -- Reimbursement requirement.
10.17 6.3 Production zone monitor well requirement.
10.18 -- Crownpoint and Unit 1 sites Dakota monitor well requirements.
10.19 -- Crownpoint and Unit 1 sites Dakota guard well requirements.
10.20 6.3 Churchrock vertical monitor well requirements
10.21 8.6.3 Restoration baseline data collection and statistical requirements.
10.22 8.6.4 UCL baseline data collection and statistical requirements.
10.23 8.5 Pump testing requirements.
10.24 6.4 Mechanical Integrity Testing
10.25 8.2 Cow Springs testing and monitoring requirements.
10.27 -- Crownpoint water well replacement requirement.
10.28 10.4.4 Limit CR17, Ul or Crownpoint mining until CR8 restoration

demonstration is completed.
10.29 -- Project wide restoration plan after CR8 wellfield 1.
10.31 6.5.3 Step rate fracture testing requirement.
10.32 8.2 Cow Springs baseline requirements.
11.3 8.7 Groundwater monitoring requirements.
12.1 8.7.2 Excursion reporting requirements.

207. LC 9.8 requires that standard operating procedures ("SOPs") be established and followed
for activities involving radioactive materials. As such these SOPs will provided quality
assurance over every conceivable aspect of water and water quality testing and will be subject to
NRC. The commitment to develop SOPs is a standard provision that is found repeatedly
throughout the COP (for example pp. COP-88 & COP-89). Many of the Intervenor's concerns
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are at the SOP level of detail.40 If the Presiding Officer finds that modifying a particular
procedural requirement is necessary, it would be appropriate for that finding to be included in a
revision to the COP or to be incorporated into a SOP.

C. THE PRESCRIPTIVE REQUIREMENTS IN THE COP ARE
INCORPORATED BY REFERENCE INTO HRI'S PERFORMANCE
BASED LICENSE.

208. LC 9.3 specifically requires that HRI conduct operations in accordance with the COP as
follows:

"The licensee shall conduct operations in accordance with all commitments,
representations, and statements made in its license application submitted by cover
letter dated April 25, 1988 (as supplemented by the licensee submittals listed in
Attachment A), and in the CUP Consolidated Operations Plan (COP), Rev. 2.0,
dated August 15, 1997 - except where superseded by license conditions contained
in this license. Whenever the licensee uses the words "will" or "shall" in the
aforementioned licensee documents, it denotes an enforceable license
requirement."

209. As such the COP functions as part of HRI's performance based license.

D. COP § 6.0 CONTAINS HRI'S DETAILED INSTRUCTIONS FOR
SEQUENTIAL WVELL AND WELLFIELD INSTALLATION.

210. To assure the quality of HRI's performance, well types, spacing, installation techniques,
testing procedures, operations and instrumentation are described in detail in the COP and provide
a basis for inspection by NRC.

211. The treatment of underlying aquifers, exploration holes, pump tests and preoperational
baseline are all prescribed in the COP in detail. COP § 8.6.2 sets out the well configuration for
establishing such baseline wells.

212. Shown on COP Figures 1.4-1 through 1.4-8 the installation of multiple mine units (wells
and wellfields) will occur over a -20 year mine life. There will be numerous sampling and
testing cycles, wherein well adequacy is verified and water samples are taken and analyzed and
the analysis transformed into restoration table values. All will be accomplished in accordance
with the License, the COP and SOPs.

213. The assertion4 ' that HRI has created artificially inflated baseline concentrations in
establishing restoration goals is incorrect. As noted above, to date neither HRI nor NRC has
proposed preoperational/operational baselines, enforceable UCL's or restoration values. Rather
the information will be collected according to the protocols established in COP Rev. 2.0 § 8.6
that is consistent with SRP § 5. These protocols are based on standard industry practices. Thus

40 For example methods for baseline statistical analysis Abitz §A
4" Abitz ¶ 19
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complaints about when baseline water quality is determined are without merit because the well
and weilfields from which baselines are to be determined will not be available until the site is
developed according to the mine plan over a multi-year period.

214. It takes years of continuous study to plan and develop an ISL uranium mine through its
operational life to closure. Engineers and geologists must revisit the previous day's analysis
before the next well is drilled. Every day new information becomes available. Prior to placing
monitor wells additional exploration and delineation work has to be conducted to assure the
wells are properly placed. As wellfields or mine units are developed, but before wells can be
sampled, they are pump tested to assure that the monitor wells are functional. The results in one
mine unit may cause the engineer to make design changes in the next. This process is sequential,
with each mine unit developed and tested as the mineral is progressively depleted from different
parts of the orebody.

215. The economics of an ISL uranium recovery project do not allow for all developmental
activity up front nor would it allow for repetitive interruptions, in the form of lengthy license
reviews or worst yet litigation, each time a new production area or mine unit is needed. A
uranium recovery operation needs to have a dependable supply of raw materials available timely
to support an operation. Simple cash flow economics govern ISL uranium recovery because it is
the sustained production of material and sale of this material that meets payroll and covers all
other costs. To interrupt the flow of feed to the process facility is a guaranteed formula for
creating economic chaos.

216. The installation of mine units prior the satisfying the requirements of SRP § 5 guidance,
and after SRP § 2 characterization and licensing is completed, would be a direct violation of the
NRC Regulations and SRP Guidance.

217. The only other alternative to the current industry practice of phased mine unit
development would be some form of a lesser density global project baseline during SRP § 2 site
characterization that could be used for the life of the project. HRI has already conducted a broad
characterization as per SRP § 2 and I agree with the Intervenors42 that the level of data collected
to date is not satisfactory for SRP § 5 baseline. However, I submit that any level of data that is
collected during the SRP § 2 characterization phase would be a substandard
preoperational/operational baseline for two reasons: 1) Any level of sample density (population
distribution for the purpose of statistics) that could be achieved as part of characterization would
not approach that derived from operations (I.e. actual wellfield (1 per acre) and monitor wells);
2) Actual operational wells as sample points will be monitored to demonstrate excursion
compliance and restoration, during and after operations, therefore these locations must be where
the baseline samples are collected or-one would never be able to make a positive "before and
after" comparison. The only solution is, and always has been, the baseline sampling sequence
described in the SRP § 2 and 5, the License and COP.

E. COP § 8.0 CONTAINS HRI'S INSTRUCTIONS FOR STATISTICAL
ANALYSIS.

4' Abitz¶1 18
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218. Intervenor's believe that restoration standards and UCLs should be established prior to
licensing and should be based on appropriate statistical methods for determining baseline43. For
the reasons specified above baseline sampling/analysis and statistical methods have to be applied
as mine units are developed. HRI agrees that proper statistical methods should be used.

219. HRI's COP and the License in LC 10.22 require HRI to eliminate outliers consistent with
EPA's 1989, "Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim
Guidance'"4". This NRC required methodology for outlier determination requires a rigorous
statistical approach and has an accepted scientific basis. HRI will utilize the stated statistical
analysis guidance for outlier analysis or method required by NRC.

220. Contrary to the assertion of Abitz45, the COP requires three samples for baseline that will
be subject to averaging unless it is found not to be warranted and then, only with NRC
concurrence, single samples could be used. Specifically COP § 8.6.1 states:

"Consistent with regulatory requirements, initially, HRI will collect three
independent baseline water quality samples from each well. However, based on
the consistent results of multiple samples from individual wells taken previously,
HRI believes that multiple independent baseline water quality samples from each
well will not be warranted. With the concurrence of NRC, HRI will sample each
well once, and perform the requisite analysis to determine baseline water quality
characteristics. It is with this presumed approval that the following portion of the
Plan is drafted."

221. Thus Abitz is incorrect. The issue during this hearing is not whether HRI will take one
sample vs. four46; it is whether there will be three samples vs. four. I have not observed any
significant variability among the multiple samples analysis from the individual wells that have
been used to characterize water quality that suggests that three samples are insufficient. Nor has
evidence been presented by the other side. However, if the Presiding Officer is persuaded to
change the number of samples per well stated in COP § 8.6.1, HRI would still desire that the
stipulation providing the opportunity to reduce that sampling frequency if the empirical results
warrant a reduction remains intact.

222. LC10.21 and COP 8.6.3 specify that preoperational/operational baseline conditions
determine restoration criteria and UCLs. The COP well data shall be averaged for Production
Zone (Pr6duction Pattern), Mine Area (Monitor Well Ring) and Overlying Zones as follows:

"Baseline conditions are determined as follows:

a. Production Zone (Production Pattern) Wells - Individual well data for each
parameter are averaged. The resulting average is generally referred to as the
production area average.

43 Abitz ¶ 19
44 COP 8.6.3
4
5 Abitz ¶ 23

46 Abitz ¶ 24
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b. Mine Area (Monitor Well Ring) Wells - Individual monitor well data for
each parameter are averaged. The resulting average is generally referred to as the
mine area average.

c. Overlying Zones - Individual monitor well data for each parameter are
averaged. The resulting average is generally referred to as the non-production area
average."

223. The assertion47 that HRI plans to not to group production zone and monitor wells separately
is false.

F. THE COP DESCRIBES HOW RESTORATION GOALS WILL BE
ESTABLISHED.

224. HRI is responsible for determining groundwater restoration goals according to procedures
described in the COP Rev. 2.0 § 8.7.3.8 & § 8.6.3. The well density p. 85, well spacing p. 85,
parameter list p. 87, number of a samples p. 85, sampling protocol p.85 and QA p. 137-138 are
all prescribed. What is left for HRI is to tabulate data and document results. HRI will use the
production area baseline values to establish the primary baseline restoration goals.

225. Abitz ¶24 has complained that HRI has established baseline in a "skewed" manner
because water was not obtained from the ore and nonore zones. As described in the COP Rev.
2.0 § 8.6.3, preoperational/operational baseline will be determined after the mine units have been
installed for groundwater in the ore zone and nonore zone separately.

G. AVERAGING UCL AND RESTORATION VALUES IS JUSTIFIED
BASED ON INDUSTRY PRACTICES AND SITE INFORMATION.

226. The standard industry practice is to use the arithmetic average for baselining groups of
ISL wellfield data. I do not know of any other method used by the industry. It is with the
knowledge of standard industry practice that COP 8.6.3 was developed.

227. It is reasonable to conclude that the distribution of uranium related progeny would
correlate with the log normal distribution of uranium ore. However, uranium ore fronts are
narrow and a finite number of monitor wells often are drilled so there are solid "hits" in the ore
and solid "misses". Yet this data is real. Conceptually, a infinite amount of samples covering
every portion of the ore would yield a lognormal distribution of uranium and uranium related
progeny. Because this is impossible in the real world industry is forced to deal with a spaced
sample well configuration such a one per acre48. With the knowledge of this ore geometry
industry professionals and their regulators have accepted averages based on a lognormal
distribution

47 Abitz 124
41 It should be noted that an acre is 43607 square feet or about 210 feet by 210 feet. A uranium ore front is
commonly 100 to 200 feet wide. So even at a density of one well per acre it will be impossible to sample uniformly
to get an accurate distribution across the ore.
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228. It is equally reasonable to assume that in the relatively small area that is encompassed by
ore, the contribution of uranium and uranium related progeny in water (dissolved) would be
proportional to the concentration of the ore.

229. It is not reasonable to statistically manipulate high radionuclide values out of a sample set
because variability is so common over short distances49. Especially when those elements are
know to be a unique component of the ore. Rather it is reasonable to incorporate all the values
that have passed the outlier test into an average, because it will be the same distribution used to
address completion of restoration.

230. The Unitl example is the only location in the CUP where a sufficient population makes a
preliminary statistical analysis possible50 and Abitz has done the arithmetic5 . In evaluating the
examples of the statistical mean for normal distribution and the statistical median for non normal
distribution provided by Abitz in Table 2 and Table 352, I find that the values are so similar that
there is no material impact to baseline for UCL's or restoration criteria. Specifically, the Table
2 difference between Na, HCO3,SO4, Cl, Mo, U, and 226Ra mean vs. median are so small that -
using either for baseline would result is essentially the same primary restoration goal. Similarly,

.the Table 2 difference between Na, HCO3, SO4, Cl, Mo, U, and 2 6Ra mean plus five standard
deviation's vs. median plus five IQR's for UCLs is so small that either would fall far below the
expected concentrations in leach solution and be robust UCLs53. For this reason HRI does not
have a strong preference on the method required.54

231. As shown in the Table below, if65 the available Unit 1 data were to be used, five standard
deviations added to the baseline mean (average) is a conservative range when compared to leach
solution chemistry 56. The same Table also shows that the Median plus 5(IQR) would be equally
conservative when compared to leach solution chemistry. Abitz ¶ 33 recommends the mean plus
five standard deviations for Bicarbonate and Median plus 5(IQR) for Chloride. The
concentration of either control parameter in leaching water is much greater than that being
debated for UCL's and it makes the Intervenors arguments functionally meaningless regardless
of the statistical approach. Either would work. Abitz's solution only provides for more "busy
work" in the field. In provides no better protection of USDWs and by making "busy work" it
distracts the field technician's from things that may be more important.

49 Abitz 138 where the 26Ra values from the ore are discarded because the population is not normal.
50Abitz ¶31
51 Abitz Tables 2 and 3
52 1 note that the method by which Abitz breaks out Production Wells for analysis and Monitor Wells for analysis is
identical to the method that HRI is committed to in COP 8.6.3.
5 3 Abitz has not provided any reason for the use of Mo or 226Ra. I have explained in that Na, S04 Mo, and 226Ra are
poor choices for UCLs. (Pelizza at XVI.H.)

In the Affidavit of Christenson he noted that the median plus five IQR is in the same interval as the mean plus
6.74 standard deviations. Very close!
55 Of course this data will not be used because HRI does not know if its mine units will resemble the Mobil Mine
unit. It may me larger or smaller or a different shape and the well locations will be different.
56 Leach solution contains concentrations that are so much higher than the UCL or natural groundwater, that if an
excursion occurred the result would be quickly recognized by a corresponding value that will be well above UCLs
calculated by the mean plus five SDs or median plus five IQRs.
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Parameter Mean Mean Median Median Leach Water
_____ 5(sd) 5(IQR)

Conductivity (wmho) 399 460 5,000

Bicarbonate (mg/1) t 212 252 215 265 800-1,200

Chloride (mg/I)t 2.6 9.6 2 7 250-1,800

Uranium (pg/L) t .057 .222 .05 .05 50 00
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 5 0 ,0 0 0

t Abitz Table 3

232. HRI is committed to using the EPA's 1989, "Statistical Analysis of Ground-Water
Monitoring Data at RCRA Facilities, Interim Guidance", the guidance Intervenors assert should
be used57. If required, HRI will utilize this guidance to determine if a population is normal or
lognormal. However, as noted above, unlike RCRA facilities, with ISL uranium mining
operations a known local anomaly is present in the rock (uranium mineralization which is
lognormally distributed), a strong geochemical interface is known and radionuclide constituents
are present in the groundwater that is associated with this anomaly. Radionuclides are expected
in a uranium ore body and it is not reasonable to extract them from the data if they pass NRC's
recommended outlier test58.

233. As stated, HRI will use whatever statistical test is required by NRC in determining
baseline. If the Presiding Officer is persuaded that a statistical test is required other than an
arithmetic average, HRI would modify its COP accordingly and perform the calculation in that
manner when the wellfields are drilled on a mine unit basis and the sample analyses data are
available.

H. THE UCL INDICATORS ARE SUFFICIENT

234. HRI's planned excursion monitoring program is clearly stated. (Se COP Rev. 2.0 8.7.2
and SUA-1508 LC 10.12.) Abitz 135 claims that HRI's and the Staffs proposed excursion
indicators are inadequate because of the parameters that are chosen and the way UCLs are
calculated. The UCL statistics have been addressed above. HRI has proposed excursion
indicators that are consistent with industry standards and other NRC licensees. The parameters
proposed meet HRI's criteria for reliable indicators because, as shown it the preceding Table,
their concentrations will be well below those anticipated in leach solution, they are parameters
that are stable under various subsurface geochemical conditions, and they are parameters that can
be measured rapidly and reliable by a field laboratory. Simply stated they are robust indicators.
They have been found to be acceptable for this reason in the Section 8 portion of this proceeding
and none of the conditions associated with Sec. 17, Unit I or Crownpoint are significantly
different.

57 Abitz ¶ 19
5 See SRP § 5.7.8.3(1)
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235. Abitz ¶35 wants uranium used as an indictor because it is in high concentration and is in an
oxidizing/carbonate solution. As was stated in affidavits for the Churchrock Section 8 portion of
this hearing, HRI does not have a strong preference one way or another with regard to the use of
uranium as an indicator. However, HRI, Inc. agrees with NRC staff that most trace metals including
uranium will not stay in solution after they leave the oxidized area.

236. An important factor to consider in choosing a UCL indicator is laboratory turn around time.
This consideration is not included in Abitz's evaluation. The practical fact is that HRI will operate a
field laboratory manned with technicians that are capable of a limited rudimentary types of analyses.
In the field lab HRI will be able to obtain monitor well samples and perform turn around very
quickly (I.e. in 24 hours) for parameters such as bicarbonate, chloride and conductivity. Rapid turn
around is important because a primary objective of operational monitoring for excursions is real
time results. If there is a excursion it needs to be corrected ASAP 59. As shown in the table below,
HRI's proposed UCL parameters Bicarbonate and Chloride have rather simple titration methods of
analyses. Conductivity is analyzed by a commercially available meter - again simple. Thus
analyses are rapid. These indicators are also highly elevated in leach solution as compared to
natural conditions that if one or more becomes elevated in a monitor well sample analyses, it would
provide a positive indication that leach solution has excurted. More indicators are not needed.

237. If uranium is analyzed I would also classify it as a parameter that can be analyzed rapidly at
the HRI lab for detection limits above 100 ptg/l. For detection below 100 pgfl that Abitz suggests in
his Table 3., the sample would need to be shipped to a commercial lab for a Fluorometric procedure.

248. The parameters Molybdenum, 226Ra, Sodium, Sulfate, and Uranium (with low detection
limit) require analysis in a commercial lab by a Flame AA, Emanation, and Gravimetric or
Fluorometric procedure. Depending on the test, commercial lab turn around will be at least a month
or more. The real time component of monitoring will have been lost. By this time the monitor well
will be undergoing at least one other sampling cycle and if there had been an excursion detected
corrective action should be underway. This is why the parameters Bicarbonate, Chloride and
Conductivity have proven to be extremely efficient indicators at similar ISL projects.

Analytical Test Methods
Commrcia Lab Commercial

Parameter LLD Cmmt ecialo Lab Method HRI Lab Test Method
Test ethodNo.

ALKALINITY BY
Bicarbonate (mg/I) 1 Titration 310.1 TITRATION WITH SULFURIC

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _A C ID

CHLORIDE IONS BY
Chloride (mg/l) I HgNO3  STD. Method TITRATION WITH

C BMERCURIC NITRATE
EC-250 C (pmho/cm) 1 Meter 120.1 CONDUCTIVITY METER
Molybdenum (mg/1) 0.01 Flame AA 246.1

" Ra (pCi/) 0.1 Emanation SM 7500 Ra-C
Sodium (mg/l) 0.001 Flame AA 273.1

Sulfate (mg/I) I Gravimetric 375.3 SULFATES BY THE BARIUM

Uranium (jig/1) 100 Fluorometric ASTM D2907 SPECTROPHOTOMETRIC

59 See LC 12.1
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XVII. THE USE OF REDUCTANTS

239. Abitz 1 96 states that reductants do not work. HRI has not precluded the use of reductants
as a viable approach to reducing final uranium values to lower concentrations. The COP Rev. 2.0
and the License both require further detail from HRI as to the restoration plan. For example, the
COP Rev. 2.0 at 161 states:

"Prior to conducting mining operations, HRI will develop an updated
groundwater restoration plan for the entire project. At a minimum, this plan will
include a refined restoration schedule, and a general description of updated
methodology of restoration, and post-restoration groundwater monitoring for the
entire project."

240. LC 10.29 transforms this commitment in the plan into a requirement. This plan cannot be
completed however until the wellfield has been put in place and relevant baseline information
has been collected and tabulated. Additional restoration methods may be proposed in the plan
such as the use of reductants. However, HRI will have to weigh the use of reductants with
certain occupational safety concerns.

241. The Mobil pilot was different than that which has been proposed for the CUP because 1)
The Mobil pilot was conducted in Cretaceous ore with high molybdenum content60 and 2) the
leaching process was terminated after only a fraction of the uranium reserve was depleted when
head grades were still high at 145 mg/I6" (145,000 pigl). HRI's CUP properties are in Tertiary age
ore and molybdenum is not present. HRI will deplete the uranium during the mining process so
that the amount of uranium that is present in the leach solution after mining will be significantly
less.

242. Abitz basis his presumption that reductants won't work on his theory that the "strong
oxidizing" environment presented in §§B.(3-5) would overcome any influence of reductants.
Rather than make that general assertion, it would have been appropriate for Abitz to perform the
same analysis that he recommends in his text (I.e. an analysis of Eh couples,. ) If residual
oxidation is the serious problem that he suggests, and the residual oxidation will leave uranium
available for uncontrolled migration, then the same logic would dictate that addition of a strong
reductant such as hydrogen sulfide would consume the residual oxygen, reverse or retard the
residual oxidized state, which would stop uranium from migrating into the reduced sands
because of precipitation. Absent oxygen, uranium is not soluble.

XVIII. HRI ESTIMATES FOR DECOMMISSIONING, DECONTAMINATION AND
CLOSURE ARE SUFFICIENT.

243. In his Declaration Mr. Konwinski finds that HRI does not have an assured legal disposal
location for 1 I.e(2) byproduct waste from ISL operations and decommissioning, that such
options may be limited and that HRI has underestimated the cost for independent contractor

60 FEIS at 4-37.
61 FEIS Table 4.13
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decommissioning. As detailed below, Konwinski is incorrect because he did not consider all
potential disposal sites that are available, miscalculated costs and overlooked core assumptions
in HRI cost estimates.

244. Konwinski claims that HRI does not have an assured legal disposal location for its
I L.e(2) Byproduct material because HRI has not contracted for ultimate disposal. He identifies
the White Mesa Mill as HRI planned disposal site and notes that HRI has no current contract.

245. Konwinski ¶ 12 describes three options for 1 L.e(2) Byproduct disposal: 1)
ENVIROCARE, Inc., 2) COGEMA Mining's Shirley Basin Mill, and 3) the White Mesa Mill
and at ¶ 13 notes that the ENVIROCARE facility will not be available in the future.

246. The COP Rev. 2.0 establishes that a contract for disposal will be obtained prior to
operations as follows:

"Prior to beginning operations. HRI will develop, and maintain an agreement for
the disposal of l1 e (2) by-product material with a facility licensed by the NRC, or
an Agreement State to accept such material." COP Rev 2.0§ 1.5.

247. License Condition 9.6 determines HRI's 1 .e(2) byproduct disposal requirements and
addresses contract requirements. LC 9.6 is applicable to the facility during operation and requires
that the waste disposal agreement be maintained on site and if it expires it must be replaced in 90
days or injection (mining) must stop. At this time there has been no beginning of operations.
There has been no mine development or production and no 1 L.e (2) byproduct material generated
yet at any of HRI's sites.

248. Konwinski fails to present all of the disposal options in his affidavit. Specifically, Cotter
Corporation operates a conventional uranium mill and tailings near Canon City, Colorado.
Cotter has agreed to accept I L.e(2) byproduct waste from URI, Inc.'s Texas operations at the
Canon city mill. See Attachment S, Letter from Cotter to URI with specific terms for accepting
byproduct material from URI's Texas operations. Additionally, Waste Control Specialists in
Texas is licensed to accept 1 L.e(2) byproduct material. See Attachment T License of Waste
Controls Specialists. HRI would consider bids from Cotter and Waste Control Specialists in
addition to IUC and COGEMA to meet the requirement of LC 9.6.

249. Konwinski 1 15. lists the disposal fee at the White Mesa Mill at $100 to $125 per cubic
yard as the lowest cost option. I would note that Cotter has quoted URI, Inc. in writing a fee of
$50 per cubic yard. Therefore, Konwinski's subsequent recalculation of costs is overstated.

250. Konwinski states that IUC is limited to accepting 500 cubic yards of solid material and
that IUC's capacity may not be big adequate if HRI cannot decontaminate all of its buildings and
concrete. HRI contacted IUC management who stated that there per source (i.e. HRI) limitation
is 5000 cubic yards, not 500 cubic yards . Konwinski is off by a factor of 10. Also, as stated
above other disposal options exist.
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251. Konwinski ¶ 19 asserts that HRI accounts for disposal costs at $3.52 per cubic foot which
is equal to $43.61 per cubic yard. Konwinski's math is in error. (i.e. HRI conversion of cubic
feet to cubic yards used in the RAPs is $3.52 ft3 X 27 ft3 / yd3 = $95.00 yd3 ) Konwinski's
assertion that HRI may be low by a factor of 2.87 and his subsequent analysis in 1 19 is
erroneous.

252. Konwinski ¶ 21 is concerned because he finds no evidence where HRI has accounted for
the cost of disposal of RO reject and brine concentration solids in the Crownpoint RAP.
Konwinski's first error in this regard is that all RO reject is processed through the brine
concentrator so that there will only be solids from the brine concentrator. See Crownpoint RAP §
2.3. Konwinski's second error is that he did not review budget line 88 in the RAP. See
Crownpoint RAP § Attachment E-2-1 line 88. HRI budgeted $8,291 per month for brine
concentration disposal ($99,492 per year or $696,444 over the 7 year restoration period). A
similar line item is in the RAP for each location. Konwinski's concern is without merit.

253. Konwinski ¶ 21 notes that HRI has not estimated $45 per hour for loading/unloading and
$150 per vehicle for decontamination and vehicle survey. I note that these amounts may vary
from vendor to vendor. For example Cotter Attachment S quotes $35/$130 per hour for
loading/unloading and decontamination and vehicle survey respectively. I agree that these
amounts should be included in a surety estimate and annually updated pursuant to the provisions
of LC 9.5. At this time however, HRI does not know what costs should be included, but even as
calculated by Konwinski the cost is minor.

254. Konwinski 1 21 is concerned that the salary for a RSO should be increased by $45,000. I
would note that the budget also includes and amount of $105,000 for an Environmental Manager.
The Environmental Manager's supervisory responsibilities over the RSO are clearly stated in
Crownpoint RAP § 2.7. As such he will have responsibility over radiological surveys and
technician level responsibilities described for the RSO. In addition the Environmental Manager
shall share in. the responsibility of conducting surveys and other RSO functions as part of HRI's
plan to share responsibilities among staff. Konwinski overlooks the fact that this level of
management is budgeted and therefore his concern is without merit.

255. Konwinski states that the wastes should be containerized. I disagree. I have supervised
the decommissioning of two commercial ISL plans, one Pilot plant, and most recently the
complete reconstruction of URI, Inc.'s Kingsville Dome location in Texas. During these projects
many truckloads of material were disposed of offsite. URI has always shipped in bulk because it
is more efficient (i.e. it is desirable to limit the transports by weight). As stated in the Affidavit
by Mike Maxson, in the event that material is drummed and stored onsite, it is standard
procedure to empty the drums into bulk transports, and flatten the drums and ship them with the
bulk material.

256. Konwinski is concerned that HRI does not consider the cost of disposing of wellhead
casing. I have personally supervised the closure of two commercial ISL facilities and one pilot
ISL facility. I have never known wellhead casing contamination to be a decontamination issue.
If there is any surface contamination on wellhead casings, the acid/pressure wash process that is
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commonly used by uranium recovery operators will moot the issue. Therefore the cost to
dispose of wellheads is not a material issue.

257. Konwinski 1 27 concludes that HRI's surety is at a minimum $320,000 short for D & D
because of: unloading, survey and decontamination costs at the disposal site; underestimation of
the cost of an RSO; D & D of wellfield and satellite facilities; equipment removal and disposal
and wellfield building removal. In 2004 URI, Inc. reconstructed buildings at its Kingsville Dome
process facility including the contaminated dryer enclosure. The dryer enclosure is arguably the
most contaminated structure at the facility. Even so, all scrap was routinely decontaminated and
decommissioned and released for unrestricted use. Similarly HRI plans that all buildings will be
decontaminated at the CUP. Therefore Konwinski's concerns that buildings should be budgeted
for disposal are premature.

258. However, as stated above, Konwinski is not aware of the disposal fee at the Cotter
disposal site that is lower than the IUC fee cited and he miscalculates the per yard cost used by
HRI. making it impossible to follow his cost estimate. He fails to recognize the proper time to
"fine tune" cost estimates, which are prior to beginning operations and that surety estimates are
updated annually.

259. Konwinski's claims that HRI should increase the annual budget for a RSO by $45,000
neglect a budget assumption of $105,000 for an Environmental Manager. Similarly in
concluding that at Crownpoint an additional $100,000 is required for restoration waste, he
neglects to address HRI's additional proposed $696,444 for disposal of brine concentration
wastes. HRI's budgeted amounts for both RSO and brine concentration wastes exceed
Konwinski's alleged shortfalls. For this reason Konwinski concerns are without merit.

IXX PORE VOLUME DETERMINATION.

A.. PORE VOLUME BACKGROUND

260. Abitz 1 81 objects to the method that HRI uses to calculate pore volumes and specifically
how the horizontal and vertical flare factors were determined. This issue has been considered at
length during this hearing process and I am surprised that Abitz raises it again. Specifically, the
subject was one of the primary discussion topics at the oral hearing before Judge Moore on
November 8, 2001.

261. The term "pore volume" (PV) is a term of convenience that has been conceived by the
ISL industry to describe the quantity of free water in the pores of a given volume of rock. The
units are provided in gallons. PV's provides a unit of reference that a miner can use to describe
the amount of circulation that is needed to leach an ore body, or describe the times water must be
flowed through a quantity of depleted ore to achieve restoration. PV's provide a way that a miner
can take small-scale studies, such as studies in the laboratory, and scale these studies up to field
level or to compare pilot scale studies62 to commercial scale. Hence they provide a miner with an
important technique for calculating ISL project economics and restoration costs.

62 L.e. such as the Section 9 Pilot. See FEIS p. 4-37.
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262. PV's are calculated by determining the three dimensional volume of the rock (that is also
the ore zone) and multiplying this number by the percent porosity. HRI used the "ore area"
method to determine pore volumes63, where the extent of ore of given grade within a mine unit is
outlined and digitized to provide the ore area64. This area is then multiplied by the average ore
thickness to provide the three dimensional volume of the ore that is to be leached. This volume
is converted to a PV by multiplying the ore volume by the percent porosity and then converting
to the units of measurement (i.e. gallons).

263. HRI correctly used the same methods to calculate adjusted pore volumes in the all the
RAP cost estimates because they were the same as those that NRC reviewed in HRI submittals
and that NRC used in the FEIS impact evaluation.

264. "Flare" factors are multipliers that are commonly used by the ISL industry to account for
leach solution outside of the specific boundaries of the calculated ore PV and are generally
accepted increases65 that should be recognized in cost estimates. HRI uses flare factors of 1.5 for
horizontal and 1.3 for vertical 66. Horizontal increase is calculated by multiplying the measured or
mapped area of the ore, in plan, and multiplying the actual area by 1.5. This yields the affected
horizontal area. Likewise, vertical flare is calculated by multiplying the measures average
thickness of the ore by 1.3. This yields the affected vertical area. Multiplying the affected
horizontal times the affected vertical by porosity provides the affected pore volume for the surety
cost estimation. This number is in turn multiplied by 9 to determine water treatment and
disposal volumes that are entered into the model to calculate costs. The 1.5 for horizontal and 1.3
for vertical pore volume increase factors have been calculated by URI engineers based on
operating experience at other restoration demonstrations and commercial operations and have
been adequate for monitoring and reporting restoration progress at other operations. During the
Churchrock restoration demonstration that is described in LC 10.28, HRI will use these factors to
measure the number of pore volumes that are processed during the restoration demonstration.

265. The methods utilized in all three HRI RAP's to calculate pore volume and adjusted pore
volumes are consistent with the methods used for the Mobil Section 9 Pilot that was conducted

63 Different operators have used different methods to determine the volume of the ore zone. For example, some use
the "pattern method" where pattern dimensions are used to determine the area of the ore and then the area is
multiplied by screen thickness to determine the volume of rock in the five spot. The pore volume of the five spot is
calculated by multiplying the volume of rock by the percent porosity and then converting to the units of
measurement (i.e. gallons). The total PV of a mine unit is calculated by adding all the five spot patterns in the mine
unit. This method works well for existing ISL operations where the ore had been fully delineated and wellfield
installed such as the existing projects in Wyoming.
64 Future wellfield patterns will be constructed within the ore that is economic at the time. Patterns will be a subset
of the overall "ore area".
6 Flare outside of the ore zone is the norm. In the subsurface water moves in a radial pattern from injector to
extractor in its path across the target ore. By choosing patterns carefully flare is minimized. However, as an
expected component of ISL mining the flare factors are included in the bonding calculation as a deliberate cost
contingency. There is a limit on acceptable flare; the horizontal monitor wells. If fluid is detected in the horizontal
monitor wells it no longer simply flare but then becomes an excursion. An excursion requires immediate corrective
action to draw it back to the mine zone or the bonding must be increased above the amount contemplated in this
RAP to compensate for the increase in restoration cost. (See L.C. 10.13 which requires a bond increase if corrective
action is not completed in 60 days)
66 Combined pore volume flare factor is 1.95.
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approximately three miles northwest of the Crownpoint site, which in turn were the basis for the
NRC evaluation in the FEIS, and are consistent with the methods used by HRI throughout the
CUP licensing process, and for HRI's submittals during the Subpart L hearing. HRI methods to
calculate pore volume and adjusted pore volumes, and the factors that were used were not
generic or arbitrary, but rather were consistently proposed, evaluated, litigated and applied
throughout the NRC licensing process and this Subpart L proceeding. They have been upheld by
the ASLB67.

266. HRI presented the NRC with the Summary Report for the Mobil Section 9 In Situ Leach
Pilot as a part of the License Application support materials because the Pilot was a substantial
field demonstration, and provided empirical results69, for the ISL development that is proposed
for the CUP. This Report was a compilation of the information from Mobil Oil Company's files
and records that were developed when the Pilot was conducted. HRI utilized actual pattern
dimensions and the actual number of gallons processed during the restoration to compile the
summary report.

267. 59,173,469 gallons were circulated during restoration of the Section 9 Pilot, which equated
to 16.7 adjusted pore volumes. It is from this data that NRC determined that after 8 - 10 pore
volumes that TDS concentrations and specific conductance had reached a point where little
improvement was realized with additional effort70 and that the initial surety should be based on 9
pore volumes. The Table below shows how the adjusted pore volume was calculated using the
pattern area, screen thickness, porosity, a horizontal pore volume increase factor of 1.5, and a
vertical pore volume increase factor of 1.3. The methods of pore volume analysis utilized in the
Summary Report form the foundation of the NRC impact evaluation in Section 4.3.1 of the FEIS
which ultimately resulted in the staff determination that 9 pore volumes would be required for
surety calculations71 .

Section 9 Pore Volume Calculation

ZONE Pattern Tk (ft) Vol (113) Por gal/U IPV (gal) I H-PIF I V.PIF I CPV (gal) I Gallons CPV
Area (f2) I Processed Processed

Sin1l 40.488 24 971,712 0.25 7.48 1,817.101 1.5 1 13 3,543.347 59,173,469 16.69

Explanation of Headings:

Area - Area of cut off grade mineralization.
Tk - Thickness of cut off grade mineralization.
Por - Estimated porosity of the rock.

67 LBP-99-30, August 20, 1999
65 See Pelizza Affidavit January 19, 2001, Attachment 1.
69 The Section 9 Pilot data provide actual ore zone dimensions and gallons processed so that actual pore volume can
be processed. ENDAyM witness Lafferty Testimony May, 23 2001 ¶ 14 specifically recognizes the importance of
knowing the quantity of water removed from the formation in calculating pore volumes ".... if the flare factor were
increased, the number of pore volumes required should be decreased. This scenario may be true only if the total
gallons of impacted groundwater where known." The value of the Section 9 Pilot, or any demonstration, is that it
provides known variables to the equation that allows pore volume increase factors to be assigned. Given similar
mining technology and geology, the pore volume increase factors from a demonstration, such as the Section 9 Pilot,
can be applied to an analogous site such as the Crownpoint location.
70 See FEIS p. 440
" See FEIS p. 440
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PV - Straight pore volume without any correction.
H-PIF - Horizontal pore volume increase factor.
V-PIF -Vertical pore volume increase factor.
CPV - Corrected pore Volume.

268. So in fact Abitz ¶89 is correct that the flare factors were back calculated. Or rather that a
pore volume was determined with assumed flare factors. One could choose larger flare factors
but it would result in a smaller pore volume number; or smaller flare factor that would result in a
larger pore volume number. What is fact is the pattern area, thickness, porosity, and gallons
processed .

268. It is important that HRI continue to use the previously evaluated pore volume flare
factors in the RAPs and in future restoration analyses for the NRC, so that projected and actual
performance and costs can be measured consistently. Again, of prime importance is consistency
in using flare factors, calculating all future pore volumes, including in the test that is described in
COP § 10.4.4 the same way. In calculating the pore volume using the exact same flare factors,
with known gallons flowed to achieve restoration in actual operations, one will be able to
recalculate and increase or decrease in pore volumes in the annual surety adjustment required in
the License.

B. CUT OFF GRADE AND ORE OUTLINE METHODOLOGY

269. Abitz 183 alleges that HRI does not define cut-off grade which may change with
economic conditions. I agree that market conditions could result in mining marginal ore but the
increase would be minor. Fortunately the LC 9.5 resolves this issue because HRI will have to
notify NRC of a change in pore volume size at the time it learns that the grade of economic ore is
decreased and will increase pore volume size. HRI will have to increase the surety as follows:
"...If at any time it is found that well field restoration requires greater pore volumes of higher
restoration costs, the value of the surety shall be adjusted upwards." Additionally, each year HRI
will be required to update the surety which will include an adjustment for the new areas
mined/restored. At this same time, HRI would reconcile the dimension of the mine zone that may
result because of expansions into marginal ore reserves and include these changes in the surety
adjustment.

270. Abitz ¶87 recommends that the area inside the monitor well ring be used to determine
pore volumes. The recommendation is extreme, would encompass far more water that is actually
impacted by mining and is contrary to industry practice. If, in the real world, a pore volume
were to extend to the monitor well ring, then as a practical matter every monitor well would be
on excursion status. This has never happened. Conversely, excursions only impact a few
monitor wells, if at all. The license has also included a provision for restoration cost increases
that may result from excursions. Namely, LC 10.3 states:

"If an excursion is not corrected within 60 days of confirmation, the licensee shall
either: (a) terminate injection of lixiviant within the well field until aquifer
cleanup is complete: or (b) increase the surety in an amount to cover the full third
party cost of correcting and cleaning up the excursion. The surety increase for
horizontal and vertical excursions shall be calculated using the method described
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on page 4-22. Section 4.3.1 of the FEIS. The surety increase shall remain in force
until the NRC has verified that the excursion has been corrected and cleaned up."

271. LC 10.3 is crafted to resolve extraordinary restoration costs that result from leach
solution migration outside of the wellfield area. Therefore the ultraconservative approach to
pore volume proposed by Abitz ¶87. is unnecessary.

272. This concludes my Affidavit.

I declare on this 215 day of April in Washington D.C., under penalty of perjury that the
foregoing is true and correct.

AarkS.KNWLE GEEN

ACKNOWLEDGEMENT
/14 1A P n z

SUBSCRIBED and SWORN TO before me, the undersigned authority, on April 21, 2005 by
i iL i A a1
IvI&rK 0. jrejizzat.

4-.Seal]-"-
PSi t pf ofd

Print t4ped name of No(tary-

Notary public for the District of Columbia. My commission expires Z)
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Page 1

Natural Water Quality Data at U.S. ISL Uranium Recovery Operations
Measured Concentrations* of Uranium and Uranium Related Minerals

Uranium (ughl) Radium (pCVii) Radon (pCI/i) G. Alpha Radiation G. Beta Radiation
(loCl/i) (pCI/I)

Name Unit # Drtnking Standard DrInking Standard Drinking Standard Drinking Standard Drinking Standard
30u jy In 300jCf is pcVi/ s VpiI

Hig gAerge g I vrg High LAverage High Average High Avre
Crow Butte Mine Unit 1 241 92 5661230

Crow Butte Mine Unit 2 132 46 1,477 235
Crow Butte Mine Unit 3 425 115 887 185 ___
Crow Butte Mine Unzt 4 500 122 687 154 ___

Crow Butte Mine Unit 5 171 72 693 166
Crow Butte Mine Unlt 6 1 131 133 519 81
Crow Butte Mine Unit? 66 110 575 142
Crow Butte Mine Unit 8 188 124 -

Crow Butte Mine Unit 9 110 100 807- 164 _ ____

Churchrock Section 8 Area Wells 6,627 1,9 15i 10 ___

Crownpoit Area Wells 21 6 391 61
Mobil Pilot R&D 82 13 89 22

Teton R&D 120 -0- 22 - __

Mobil Southtrend Area 1 100 12 200 18 110,0 140,677 610 74 510 69
Alta Mesa Production Area 1 975 34 614 83 _ _

Benavides Production Area 1 314 83 548 83 _______

Benavides Production Area 2 380 50 132 45 ___

Benavides Production Area 3 300 1 120 433 173
Benavides Production Area 4 314 83 548 83 ____

Boots Production Area 1 400 * 218 50 9 ___

Bnurtl Production Area 1 /Grid I , 1 331 . ~ 39
Brunl Production Area 2lGridV .m 210 129
Bruni Production Area 3 682 -- 324 437 148I
Bruni Production Area 4 6,300 2,310 505 167 t ____ ___

Sruni Production Area 5 3.66 481 470 91 _______

Brunl Production Area 6/Grid III '500 '500 68 13_______
Burnes Production Area 1 400 300 938 - 247 _______

Bums Production Area 2 220 s0 950 169 -

Bums Production Area 3 246 82 ~ 51 758- - -

Bums Production Area 4 27 21 947~ 568 -

Clay West Production ral I '400 '400 1,040 235 __ __

Cla West Production Area 2 132 477 727 1420 ___

El Mesquite Production Area 1 go 39 7 3 ___

El Mesquite Production Area 2 288 I 85 79 15
El Mesquitte Production Area 3 3.310 j 40 545 117 _ _ ___

El Mesquite Production Area 4 326 I 62 27 6 ___

El Mesquite Production Area 5 238 97 16 10 ___ ______

CAWy 7B Production Area 1 1,5 120 382 272 ___

Gru 78 Production Area 2 64 45 43 24 _ _

Gru 78 Production Area 3 1,0 730 197 159 _______

Hobson Production Area 1 50 25 99 45 S _____

Hobson Tex-i Production Area 1-A 70 S0 705 248 ___ ______

Holiday H-1 500 230 1 25 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Holiday H-I Extension 1 530 400 38 13
Holida Production Area 2 435 II1 24 5
Holiday Production Area 3 3,600 1 60 886 430
Holiday Production Area 4 58 3o 1 0 7 ___ ______

Holiday Production Area S 254 63 37 1is ___ .
Holiday Production Area 6 119 368 38 20
Holiday Production Area 7 188 f 100 16 9j

Kingsville Domes Production Area 1 927 1 164 48 22 _______I

KI gsvllle Dorme Production Area 2 102.000 3189 604 95 314.000 98.231 _______

KingsviIte Dome Production Area 3 1.540 289 239 34 ___________

Larnprecht Production Area 1 South 270 I 160 376 151 I___ ___ ___

Lamprecht Production Area 2 North 490 400 500 243 _ ____

Lampeh Production Area 3 '900 '900 267 128 - -

Lampeh Production Area 4 Lower C900 '900 500 1290
Las Palmnas Production Area 1 j.0q, 2.913 335 134 ___

Las Palmas Production Area 2 2120 56 352 92
Las Palmas PrdcinAe _ 9710 2,40 200 155-

Longoria Production Area 1I 26 1 11 252 97 I
Longorla Production Area III 65 30 85 37
Mc~ride Production Area 1 831 272 1,430 385
Mt Lucas Production Area 1 551 293 868 536 ___

Mt Lucas EA-Pod 161 76 540 391 l
Mt Lucas j H sand 187 77 611 315 ___ ______

Mt Lucas P roduction Area 4 373 97 216 151 j___
Mt Lucas Production 17a 68 1258 336 32253___

MtLuc-as j ronduto PAraS 628 1258 493236__ _________

Mt Lucas J Sand 80 47 87 5 ______



Page 2

Natural Water Quality Data at U.S. ISL Uranium Recovery Operations
Measured Concentrations of Uranium and Uranium Related Minerals

Uranium (ugn) Radium (pCin) Radon pCLq) G. Alpha Radlation G. Beta Radiation
_______(pcini) (Pci/i)

Name Unit # Drinking Standard Drinking Standard Drinking Standard Drinking Standard Drinking Standard
30 ug/l pCi/ 300 Ui iS pCil 50 pcin

Hlgh_|Avenge HHigh Av era Avevergage Hlgh|AveAage High e Average
Nell Production Area 1 57 1 23 It 1 57 i

OHeam Production Area 1/Grid 1 628 212 82 39

OHeam Production Area 2/Grid 11 " 260 d 46
OHean Production Area 3IGnd iII 1.000 1 400 _= __ __I _ _

OHeam Production Area 4/Gnd IV 1 600 307 129 29
Palangana Dome Production Area 1 192 29 525 164

Pawik Production Zone A 7 2 340 93
Pawik Production Zone B __ 119 23

Pawnee WF1 530 181 430 274_ii
Rosita Production Area 1 1200_ 350 431 183 _ _ ______

Rosita Production Area 2 2,890 547 548 j 130 i
Rosnta Production Area 3 3,05 1 093 642 94 _

Trevino Production Area 1 20 i 15 61 14
Trevino ProductionArea2 61 i 36 40 19 I__
Vasquez Production Area 1 270 45 261 79 _ _ _

West Cole Production Area 1 848 178 34 r 9 . i
West Cole Production Area 2 2,460 662 54 20
West Cole Production Area 3 6,780 1,660 137 j 46 -

Zarmzow Production Area 1 10 10 459 ' 108 i
Zanzow Production Area 2 63 17 863 1 528 _ _ _

Zarnzow Production Area 3 2 1 50 45 _ _ _ _ __=]

Zanzow ProductionArea4 432 217 744 392 i _ l
ChnstiansonRanch MineUnit2-South 11I 27 52 15
Christensen Ranch Mine Unit 2 - North 164_ 41 55 23 _ i
Christensen Ranch Mine Unit 3 470 75 248 81 i
Christensen Ranch Mine Unit 4 222 35 59 s18 i _ i
Christensen Ranch Mine Unit 5 75 23 244 68 r I T
Christensen Ranch Mine Unit 6 51 1 13 440 1 106 _ _

Christensen Ranch Mine Unit 7 957 33 245 69 1002o000 . I
Highland R&D -do 216 m ; 127 . . ; - -

Highland A 90 40_ T = 1206 6 _ _75 I - -

Highland WF B 620 60 1035 316 =
Highland WC 28100 2110 2032 682
Highland WF 5 540 11070 1 734 651
Hiohland WF E 330 i 60 1,405 i630i
Highland WF F 150 | 30 650 592 1.079,965 533,053 i i
Highland WF G 400 0 12 200 1,010o000 106.000 _ i

Ingarv R&D _- e I 98 m 27 jjT
SriRany Units 1-9 182600 3 480 248 439 1 4
Sitar E Field 81 40 43 28 1753 I 199

SLwineraer M Zone 150 100 562 187
North Butne Mine Units I & 2 262 126 13016 40 _
North Pance R & D 28 i 10 198 136 i 799 r243.2 634 264

lReno Creek R&D 287 I 29 768 437 -

e Ruth R& sD 250 a 10 175 c 16
Smith Ranch R&D 280 1_ 340
Srnith Ranch Wellfield 1 168 65 1,963 1734 1 268,597i

i Srmth Ranch Wellfield 3 670 so8 1,090 i268 zg 5 m
Smth Ranch _ Welffileld 4 124 39 1.386| 491 4to~ 41,169i
Smnth Ranch 4a 99 37 1.700 i 605 i I
Smith Ranch Mine Unit 15 11450 ;454 972 | 151 t
Smith Ran~ch Mine Unit 1 35 1 25 303 1 1t9

I Smith Ranch Mine Unit 2 1.590 i 84 2 042 i 560iW
Willow Creek R &D 8t i 35 295 i 73 i

'Yellrwv shade indicatedt MM~ the measured concerntrnion exceeds drinking water stanoards.



Page 1

Natural Water Quality Data at U.S. ISL Uranium Recovery Operations
Uranium and Uranium Related Minerals Shown as % of Drinking Water Standards

Blue shade Indicates water that Is unfit for human consumpoon

G. Alpha Radation G ieta Radbton
Uranium (ug/1) I Radium (pC~Ln I Radon (pCi/i) Ra(dIation 0.BtaRdiatio

Name Unit# Drinking Standard Drinking Standard I Drinking Standard Drinking Standard Drinking Standard
30 ug/l 5 3A 300 IL= 15 ped I. 50 PcnI "

Hlgh I Averange Hlgh I Average Hlgh I Average I High Average High I Average
Crow Butte Mine Unit 1
Crow Butte Mine Unit 2
Crow Butte Mine Unit 3
Crow Butte Mine Unit 4
Crow Butte Mine Unit 5
Crow Butte Mine Unit 6
Crow Butte Mine Unit 7

Churchrock Section 8 Area Wells
Crownpoint Area Wells
Mobil Pilot R & D

Teton R&D
Mobil Southtrend Area I

Alta Mesa Production Area 1
Benavides Production Area 1
Benavides Production Area 2
Benavides Production Area 3
Benavides Production Area 4

Boots Production Area I
Bruni Production Area 1/Grid I
Bnrnt Production Area 2/Grid V
Brunt Production Area 3
Bruni Production Area 4
Bruni Production Area 5
Bruni Productlon Area 6/Grid li

Bumes Production Area 1
Bums Production Area 2
Bums Production Area 3
Bums Production Area 4

Clay West Production Area 1
Clay West Production Area 2

El Mesquite Production Area I
El Mesquite Production Area 2
El Mesquie Production Area 3
El Mesquite Production Area 4
El Mesquite Production Area 5

Gruy 7B Production Area 1
Gnry 7B Production Area 2
Gruy 7B Production Area 3
Hobson Production Area 1

Hobson Tex-1 Production Area I-A
Holiday H-1
Holiday H-1 Extension
Holiday Production Area 2
Holiday Production Area 3
Holiday Production Area 4
Holiday Production Area 5
Holiday Production Area 6
Holiday Production Area 7

Kingsville Dome Production Area 1
Kingsville Dome Production Area 2
Kingsville Dome Production Area 3

Lamprecht Production Area 1 South
Lamprecht Production Area 2 North
Lamprecft Production Area 3
Lamprecht Production Area 4 Lower

Las Palmas Production Area I
Las Palmas Production Area 2
Las Palmas Production Area 3

Longoria Production Area 11
Longoria Production Area III
McBride Production Area 1
Mt Lucas Production Area 1
Mt Lucas EA-Pod
Mt Lucas H sand
Mt Lucas Production Area 4
Mt Lucas Production Area 5
Mt Lucas M-Sand PAA-6

43%
no data

40%

no data
no data

no data
no data

no dtata

MM
*OSC

.rsm

4%

m

'I

_________ I- - -

________________ I

11��� - ______

________________ I ________________ ________________

_ I _ _ _ _ _

83%

I

I87% 37%

77%

Mt Lucas J Sand

= a I
Oea~m Pmviw-t1inm Am. 1IGrid 1 _ cw

A...-



Page 2

Natural Water Quality Data at U.S. ISL Uranium Recovery Operations
Uranium and Uranium Related Minerals Shown as % of Drinking Water Standards

BIue shade indicates water that Is unflt for human consumotlon

Uranium (ugn) Radium (pCiII) Radon (pCVi)
G. Alpha Radiation G. Beta Radiation

(pcuI) I (pCi,, )
Name Unit# Drinking Standard Drinking Standard Drinking Standard Drinking Standard j Drinking Standard

30 ugl I 5 pc 300 pCUI pCis 50 pCI
Hlgh I Average High I Average High Average Hlqh Average Hlah Averaae

nw-a PouonAre 21Gndu 11 no data I no data iS24%%Yncalw I RIwUWUlCClg&IU{#,,
OHeam Production Area 3IGrid iII no data no data

n Production Area 41Grld I
Dome Production Area 1 _-4

Pawtik Production Zone A 23% i 7%
Pawlik Production Zone B no data 7%

Pawnee WFI
Rosita Production Area 1 5 15*-ttt
Rosita Production Area 2 8633% 823%A
Rosita Production Area 3

Trevino Production Area 1 67% I 50%
Trevino Production Area 2
Vasquez Procuction Area 1I t9 ^

West Cole Production Area 1 2827%
West Cole Production Area 2 0200%
West Cole Production Area 3
Zamzow Production Area 1 33% 1 33%
Zamzow Production Area 2 t 57%
Zarrr ow Production Area 3 7%

_ _ _.._ ___. _
7:msnsuChrist nRa n n U 2. So u

Christanson Ranch Mine Unit 2- South
Chrnstensen Ranch Mine Uni 2 - North
Christensen Ranch Mine Unit 3
Christensen Ranch Mine Unit 4
Chlristensen Ranch Mine Unit 5

3%

90%

77%
42%

i04NNw.

Christensen Ranch Mine Unit 6 dorm%
Christensen Ranch Mine Unit 7 Jet ,

Highland R&D
Highland A
Highland WF B
Highland WF C
Hiohiand WF D
Highland WF E
Highland WF F
Highland WF G

Irigary R&D
Irigary Units 1-9
Irigary E Field

Luentxerger M Zone
North Butte Mine Units 1 & 2
North Platte R&D
Reno Creek R&D

Ruth I R&D
Smith Ranch RI& D
Smith Ranch Wellrield 1
Smith Ranch Weltlield 3

no data

93%

no data

no data 9*294O%

_________ 1��� - _________

_________ I _________ _________ - I _________

_________ _________ -� _________ -i _________

______ I ______ ______ ______ I - -

______ ______ ______ 1
I ___ ___ I
I ______ i ______ ______

______ ______ 4 ______ ______ 1

I _________ _________ -1 _________

_ I_

- I
no data nodata

__ 1 1
�- �
I ______ - - -

I ___ ___ ___ ___

no data _______ _______

I- �

no data ribPWI

no data

Smith Ranch Welltield 4



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 1

111

Element Highest Value Average Drinking Standard
Uranium (ugl) 241 92.2 30
Radium (pCiI) 566 229.7 5
Radon (pCYI) no data no data 300
G. Alpha Radiation (pCI)no data no data 15
G. Beta Radiation (pCVI) no data no data 50

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 2

131

Element Hiqhest Value Averaqe Drinkinq Standard
Uranium (ugIl) 132 46 30
Radium (pCi/1) 1477 234.5 5
Radon (pCi/A) no data no data 300
G. Alpha Radiation (pCi/A) nod _ no data= 15
G. Beta Radiation (pCi/I) n datanodata 50

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 3

155

Element Highest Value Average Drinking Standard
Uranium (ug/) 425 115 30
Radium (pCiI) 687 165 5
Radon (pCVI) nodata __data_300
G. Alpha Radiation (pC/I) nod__a nodata_15

G. Beta Radiation (pCi/I) nodata nodata 50

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 4

261

Element Highest Value Average Drinking Standard
Uranium (ug/1) 500 122 30
Radium (pCi/1) 687 154.3 5
Radon (pCiA) no data no cdta 300
G. Alpha Radiation (pCUI) no data 15
G. Beta Radiation (pCi/1) I _nodI _ nodata_ _ 50

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 5

Element Hiqhest Value Averaqe Drinkinq Standard
Uranium (ugA) 171 72 30
Radium (pCi/I) 693 166 5
Radon (pCVI) no data d naota 300
G. Alpha Radiation (pCi/l) n odaata nodata _15

G. Beta Radiation (pCI) no0data nodaa50

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 6

487

Element Highest Value Average Drinking Standard
Uranium (ug/l) 1131 133 30
Radium (pC/) 519 80.6 5
Radon (pCi/A) no data no data 300
G. Alpha Radiation (pCi/I) nodata data 15
G. Beta Radiation (pCiI) nodata nodata 50

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 7

479

Element Highest Value Average Drinking Standard
Uranium (ugA) - 660 - 110 30
Radium (pCi/I) - 575 . . - 142 - 5
Radon (pCi/l) x data no data 300
G. Alpha Radiation (pCi/1) no data no data 15
G. Beta Radiation (pCi/i) nodata nodata 50

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 8

Element Highest Value Average Drinking Standard
Uranium (ug/) .. - 188 30
Radium (pCVI) ._ ._I_______J 124.4 5

Radon (pCI) nodata nodata 300
G. Alpha Radiation (pCUI) nodata nodata 15
,G. Beta Radiation (pCUi/) no data I no data 5 0I

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Nebraska
Crow Butte
Mine Unit 9

63

Element Hiahest Value Average Drinkina Standard
Uranium (ug/l) 1,800 ._100 30
Radium (pCil) 807 _ , 164 5
Radon (pCi/)_ no data no data 300
G. Alpha Radiation (pCUI)/o data no)data 15
G. Beta Radiation (pCi/I) nodata nodata_50

Source: Crow Butte Resources files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

New Mexico
Churchrock Section 8

Area Wells
4

*

Element Highest Value Average Drinking Standard
Uranium (ug/) 6,627 1,795 30
Radium (pCVI) 15.2 10.2 5
Radon (pCi/A) nodata nodata 300
G. Alpha Radiation (pCVI) nodata nodata___15

G. Beta Radiation (pCiI) nodata I noJdata_ _ 50

Source: HRI files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

New Mexico
Crownpoint
Area Wells

6

Element Highest Value Average Drinking Standard
Uranium (ug/) 21 6.3 30
Radium (pCi/I) 391.3 61 5
Radon (pCi/l) no no data_300

G. Alpha Radiation (pCi/1) nodadatan 15
G. Beta Radiation (pCUI) nodata j nodata 50

Source: HRI files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

New Mexico
Mobil Pilot

R&D
13

Element Highest Value Average Drinking Standard
Uranium (ugl) 82 13 30
Radium (pCVI) 89.4 21.6 5
Radon (pC/I) no data n__data_300

G. Alpha Radiation (pCi/1) nodatanodata 15
G. Beta Radiation (pCi/I) no data no data 50

Source: Mobil Oil Company files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLIFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

New Mexico
Teton
R&D

1

Element Value Drinking Standard
Uranium (ug/) 120 30
Radium (pCiI) 2.7 5
Radon (pCVI) no data 300
G. Alpha Radiation (pCi/I) no data 15
G. Beta Radiation (pCUI) I _no__ata 50_----

Source: UNC/Teton files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

New Mexico
Mobil Southtrend
Operating Area 1

26

Element Hiahest Value Averaae Drinkino Standard

Uranium (ug/i) 100 12 30

Radium (pCiI1) 200 18.1 5

Radon (pCI) 1,100,000 140,677 300

G. Alpha Radiation (pCiI) 610 74 15

G. Beta Radiation (pCi/i) 510 69 50

Source: Mobil Oil Company files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISLWELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Alta Mesa

Production Area 1
14

Element Highest Value Averacge Drinkina Standard
Uranium (ugl) 97I 34 i 30
Radium (pCi/l) 614 83 5
Radon (pCUI) no data no data 300
G. Alpha Radiation (pCVI) no__ _a_ no data15

G. Beta Radiation (pCiA) I no data n 50

Source: TNRCC Production Area Authorization UR03055-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Benavides

Production Area 1
20

Element Highest Value Average Drinking Standard
Uranium (ug/l) 314 83 30
Radium (pCi/I) 546 83 5
Radon (pCi/I) nodata no data 300
G. Alpha Radiation (pCVI) d no data j 15

,G. Beta Radiation (pCiI) nod nodata r at 50

Source: TNRCC Production Area Authorization UR02312-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Benavides

Production Area 2
21

Element Hiqhest Value Averacge Drinkinq Standard
Uranium (ug/l) 360 50 30
Radium (pCi/A) 132 45.2 5
Radon (pCi/l) nodata nodala 300
G. Alpha Radiation (pCi) datdat__a_ _15

G. Beta Radiation (pCi/I) no data 1 50

Source: TNRCC Production Area Authorization UR02312-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Benavides

Production Area 3
8

Element Hiqhest Value Average Drinkinq Standard
Uranium (ug/l) 300 120 30
Radium (pCi/l) 433 173.1 5
Radon (pCiI) __no data no data 300
G. Alpha Radiation (pCiA) nodata __data 15
G. Beta Radiation (pCi/l) ata nodata 50

Source: TNRCC Production Area Authorization UR02312-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Benavides

Production Area 4
20

Element Highest Value Average Drinking Standard
Uranium (ugA) 314 83 30
Radium (pCi/I) 546 83 5
Radon (pCVI) _ no data no data 300
G. Alpha Radiation (pCVI) ndata __ __nodata_15

G. Beta Radiation (pCiI) nodata nodataI_50

Source: TNRCC Production Area Authorization UR02312-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Boots

Production Area 1
34

Element Highest Value Average Drinking Standard
Uranium (ug/l) 400 218 30
Radium (pCai) 50 9.45 5
Radon (pCi/1) nodata noCdata 300
G. Alpha Radiation (pCin) odata noata15

G. Beta Radiation (pCiI) _ _nodata Ino__ata 50

Source: TNRCC Production Area Authorization UR02154-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Bruni

Production Area 1/Grid I
5

Element Highest Value Averaqe Drinking Standard
Uranium (ug/) nodata 331 30
Radium (pCi/) X nodata_39 5
Radon (pCi/) no data no data 300
G. Alpha Radiation (pCVI) nod~a no data 15
G. Beta Radiation (pCiA) nodata I no data 50

Source: TNRCC Production Area Authorization UR01492-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Bruni

Production Area 2/Grid V
7

Element Highest Value Average Drinking Standard
Uranium (ug/1) no data_210 30
Radium (pCiI) nodata 129 5
Radon (pC/I) no data no data 300
G. Alpha Radiation (pCi/) nodata no data 15
G. Beta Radiation (pCi/I) noda I anodata 50

Source: TNRCC Production Area Authorization UR01492-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Welifield Designation:
Number of Wells Sampled:

Texas
Bruni

Production Area 3
5

Element Hiahest Value Average Drinking Standard
Uranium (ugl) 682 324 30
Radium (pCiI) 437 148 5
Radon (pCiI) no data no data 300
G. Alpha Radiation (pCi/I) no data no data 15
G. Beta Radiation (pCVI) nodata nodata 50

Source: TNRCC Production Area Authorization UR01492-031



- -- -- -- -

PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Bruni

Production Area 4
5

Element Highest Value Average Drinking Standard
Uranium (ugl) 6,300 2,310 30
Radium (pCi/I) 505 166.7 5
Radon (pCVI) no1data nodata_300

G. Alpha Radiation (pCiA) nodata nodata 15
G. Beta Radiation (pCi/I) nodata nodata n 50

Source: TNRCC Production Area Authorization UR01492-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Welifield Designation:
Number of Wells Sampled:

Texas
Bruni

Production Area 5
22

Element Hiahest Value Averaae Drinkina Standard
Uranium (ugI1) 3,660 461 30
Radium (pCi/I) 470 90.5 5
Radon (pCiI) no data no data 300
G. Alpha Radiation (pCi/l) nodata nodata 15
G. Beta Radiation (pCVI) no data no data 50

Source: TNRCC Production Area Authorization UR01492-051



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Bruni

Production Area 6/Grid III
6

Element Highest Value Average Drinking Standard
Uranium (ug) [ <500 <500 30
Radium (pCi/l) | 68 13 5
Radon (pCiA) nodata nodata 300
G. Alpha Radiation (pCVI) nodata nodata 15
G. Beta Radiation (pCiI) no data no data 50

Source: TNRCC Production Area Authorization UR01492-061



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Welifield Designation:
Number of Wells Sampled:

Texas
Bumes

Production Area 1
2

Element Hiqhest Value Averace Drinkinq Standard
Uranium (ug/) 400 300 30
Radium (pCiI) 938 246.6 5
Radon (pCi/1) no data no data 300
G. Alpha Radiation (pCVI) no data nodata 5
,G. Beta Radiation (pCill) I no data I o data 50

Source: TNRCC Production Area Authorization UROI 890-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Burns

Production Area 2
43

Element Highest Value Average Drinking Standard
Uranium (ug/) 220 50 30
Radium (pCiA) 950 168.5 5
Radon (pCiA) no data no data 300
G. Alpha Radiation (pCi/I) no__ta noa_ _ 15
G. Beta Radiation (pCi/I) no__ aI _ nodataI 50

Source: TNRCC Production Area Authorization UR01890-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLIFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Burns

Production Area 3
5

Element Highest Value Averaae Drinkina Standard
Uranium (ugh)246 82 30
Radium (pCi/I) 1510 758 5
Radon (pCO)n~odata no dam a 300
G. Alpha Radiation (pCVI) __nodata nodata 15
G. Beta Radiation (pCVI) nodata I no data 1 50

Source: TNRCC Production Area Authorization UR01890-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Burns

Production Area 4
2

Element Hiahest Value Average Drinkina Standard
Uranium (ugA) 27 21 30
Radium (pCi/I) 947 568 5
Radon (pCi/l) nodata noa 300
G. Alpha Radiation (pCiI) nodataI . data 15
G. Beta Radiation (pCi/A) Inodata _ _-nodata__ _ _ 50

Source: TNRCC Production Area Authorization UR01890-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Clay West

Production Area 1
25

Element Highest Value Averaqe Drinkinq Standard
Uranium (ug/l) <400 <400 30
Radium (pCi/I) 1040 235 5
Radon (pCiI) no data ndata 300
G. Alpha Radiation (pCiI) __nodata nodata_15

G. Beta Radiation (pCUI) __I__odata_ I___ no data n 50

Source: TNRCC Production Area Authorization UR02130-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Clay West

Production Area 2
4

Element Highest Value Average Drinking Standard
Uranium (ugA) 132 477 30
Radium (pCiI) 727 420 5
Radon (pCi/a ) R x data no data 300
G. Alpha Radiation (pCiid) _atanodata 135

G. Beta Radiation (pCi/l) nodata no data 50

Source: TNRCC Production Area Authorization UR02130-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
El Mesquite

Production Area 1
9

Element Highest Value Average Drinking Standard
Uranium (ug/1) 90 39 30
Radium (pCVI) 6.62 3.2 I 5
Radon (pCi/I) no data no data 300
G. Alpha Radiation (pCiI) nodata nodata 15

,G. Beta Radiation (pCUi/) wdata I no data -I 50 I

Source: TNRCC Production Area Authorization UR02155-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
El Mesquite

Production Area 2
12

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/l) 288 85 30
Radium (pCi/I) 79.1 14.7 5
Radon (pCVI) no data no data 300
G. Alpha Radiation (pCiI) nodata nodata_15

G. Beta Radiation (pC/I) nodata no data 50

Source: TNRCC Production Area Authorization UR02155-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLIFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
El Mesquite

Production Area 3
9

Element Highest Value Average Drinking Standard
Uranium (ug/l) 3,310 840 30
Radium (pCVI) 545 116.7 5
Radon (pC RI)nodata no data 300
G. Alpha Radiadon (pC/I) nodata nodata 15

G. Beta Radiation (pCiI) I _ nodata_ ___ ata I 50

Source: TNRCC Production Area Authorization UR02155-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
El Mesquite

Production Area 4
13

Element Hiahest Value Average Drinking Standard
Uranium (ug1) 326 62 30
Radium (pCi/I) 27 6.2 5
Radon (pCi/l) no data no data 300
G. Alpha Radiation (pCiI) nodata nodata 15
G. Beta Radiation (pCifl) nodata nodata 50

Source: TNRCC Production Area Authorization UR02155-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
El Mesquite

Production Area 5
3

Flement Hiahest Value Averaae Drinkina Standard
Uranium (ug/1) 238 97 30
Radium (pCiI) 16 10.3 5
Radon (pCi/1) data _ data 300
G. Alpha Radiation (pCVI) wo data no data 15
G. Beta Radiation (pCVI) no data nodata 50

Source: COGEMA Mining Inc. files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Gruy 7B

Production Area 1
6

Element Highest Value Average Drinking Standard
Uranium (ug/) 1,850 1,120 30
Radium (pCiA) 382 272 j 5
Radon (pCUI) data odata300

G. Alpha Radiation (pCi/I) nodatanodata_--_ 15

G. Beta Radiation (pCi/I) I ndata I nodata j 50

Source: TNRCC Production Area Authorization UR02914-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Gruy 7B

Production Area 2
3

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/1) 64 J 45 30
Radium (pCi/1) 43 24 5

i> no data no data 300
G. Alpha Radiation (pCVI) nota o__noda_ 15

,G. Beta Radiation (pCi/) I_ nodataI_ _ nodata 50

Source: TNRCC Production Area Authorization UR02914-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLIFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation
Number of Wells Sampled:

Texas
Gruy 7B

Production Area 3
3

Element Highest Value Average Drinking Standard
Uranium (ug/) 1,000 730 30
Radium (pCi/I) 197 159 5
Radon (pCUI) no data x data 300

G. Alpha Radiation (pCi/l) nodata no data 15
G. Beta Radiation (pCi/A) nodata I J nodata_ _ 50

Source: TNRCC Production Area Authorization UR02914-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Hobson

Production Area 1
8

Element Highest Value Average Drinking Standard
Uranium (ugI1) 50 25 30
Radium (pCYI) 99 45.1 5
Radon (pCUI) no data no data 300
G. Alpha Radiation (pCi/I) danodata 15

,G. Beta Radiation (pCi/I) nodata no data 50

Source: TNRCC Production Area Authorization UR02208-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Hobson Tex-1

Production Area 1-A
5

Element Hiqhest Value Averaqe Drinkinq Standard
Uranium (ugl) 70 50 30
Radium (pCVI) 705 246 5
Radon (pC/I) no data no data 300
G. Alpha Radiation (pCiA) nodata nodata_15

G. Beta Radiation (pCUI) nodata I no1data 1 50

Source: TNRCC Production Area Authorization UR02493-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Holiday

H-1
9

Element Hiahest Value Averace Drinkina Standard
Uranium (ug/) 500 230 30
Radium (pCilI) 25 9.1 5
Radon (pCVI) _ _ data_ nodata_300

G. Alpha Radiation (pCVI) nodatanodata_15

G. Beta Radiation (pC/I) nod_ _I nov_ atas_ 60

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Holiday

H-1 Extension
9

Element Highest Value Average Drinking Standard
Uranium (ugA) 1,530 400 30
Radium (pCi/l) 38 12.5 5

a pRadion (pCI) no data nodata 1
G. Alpha Radiation (pCI) nodata 015
G. Beta Radiation (pCi/) I _nodata I no data 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Holiday

Production Area 2
9

Element Highest Value Averaae Drinkina Standard
Uranium (ug/il) 435 111 30
Radium (pCuIl) 23.8 5.45 5
Radon (pCiI) no data __ _data 300
G. Alpha Radiation (pCi/1) no data no data 15
G. Beta Radiation (pCi/I) nodata nodata 50

Source: TNRCC Production Area Authorization UR02156-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLIFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Holiday

Production Area 3
5

Element Highest Value Average Drinking Standard
Uranium (ug/l) 3,600 1,600 30
Radium (pCiI) 886 429.8 5
Radon (pCI) no aata no data 300
G. Alpha Radiation (pCVI) nodata nodata 15

G. Beta Radiation (pCi/I) I_ nodata__ _ __ nojdata 50

Source: TNRCC Production Area Authorization UR02156-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Holiday

Production Area 4
2

Element Hiahest Value Average Drinking Standard
Uranium (ugA) 58 36 30
Radium (pCVI) 9.5 6.8 5
Radon (pCVI) nodata nodata 300
G. AlBha Radiation (pCVI) nodata _n data_15

,G. Beta Radiation (pCIA) I no data I odata 50

Source: TNRCC Production Area Authorization UR02156-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Holiday

Production Area 5
12

Element Highest Value Average Drinking Standard
Uranium (ug/1) 254 63 30
Radium (pCi/I) 37 14.9 5

Radon (pCi/ I) _ no data nodata300

G. Apha Radiation (pCi) ta no 3ata0 15
G. Beta Radiation (pCiI) nodata _ nodata J 50

Source: TNRCC Production Area Authorization UR02156-051



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Holiday

Production Area 6
5

Element Highest Value Average Drinking Standard
Uranium (ug/l) 1,690 368 30
Radium (pCiI) 38 19.6 5

A pRadi on (pCI)no data no data 300
G. Alpha Radiation (pC)I) _ no_ _ta _data

G. Beta Radiation (pCi/1) _ _ dataInodata 50

Source: TNRCC Production Area Authorization UR02156-061



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Holiday

Production Area 7
2

Element Highest Value Averaae Drinkina Standard
Uranium (ugl) 188 | 100 30
Radium (pCiu_) 16 8.7 5
Radon (pCiA]) o data no data 300
G. Alpha Radiation (pCi/A) nodata no data 15
G. Beta Radiation (pCiI) nodata I nodata_50

Source: COGEMA Mining Inc. files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Kingsville Dome

Production Area 1
16

Element Hiqhest Value Average Drinkinq Standard
Uranium (ug/1) 927 164 30
Radium (pCi/i) 47.8 21.6 5
Radon (pCiI) no data no data 300
G. Alpha Radiation (pCVI) no data no data 15
G. Beta Radiation (pCifl) no data no data 50

Source: TNRCC Production Area Authorization UR02827-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Kingsville Dome

Production Area 2
112

Element Highest Value Average Drinking Standard
Uranium (ug/) 102,000 3,189 30
Radium (pCi/I) 604 95 5
Radon (pCVI) * 26 wells 314,000 98,231 300
G. Alpha Radiation (pCiI) no d_ _ _nodata_15

,G. Beta Radiation (pCi/I)x ata I aa 50 -

Source: TNRCC Production Area Authorization UR02827-021 & URI files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Kingsville Dome

Production Area 3
46

Element Highest Value Average Drinking Standard
Uranium (ugN ) 1,540 289 30
Radium (pCi/1) 239 33.9 5
Radon (pCi/1) no data no data 300
G. Alpha Radiation (pCi/l) no data no data 15
G. Beta Radiation (pCi/) nodata nodata 50

Source: TNRCC Production Area Authorization UR02827-031 & URI files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Lamprecht

Production Area 1 South
11

Element Highest Value Average Drinking Standard
Uranium (ug/l) 270 160 30
Radium (pC/I)375.7 150.7 5
Radon (pCI) no data no data 300
G. Alpha Radiation (pCi/I) no data no data 15
G. Beta Radiation (pCVI) no data no data 50

Source: TNRCC Production Area Authorization UR01 949-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Lamprecht

Production Area 2 North
10

Element Highest Value Average Drinking Standard
Uranium (ug1) 490 400 30
Radium (pCi/I) 500 242.6 . 5
Radon (pCi/l) no data no data 300
G. Alpha Radiation (pCVI) nodata_____ nodata 15

,G. Beta Radiation (pCUI) I _ _ _data Ino__ __ _ _ ____ __50

Source: TNRCC Production Area Authorization UR01949-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Lamprecht

Production Area 3
7

Element Hiahest Value Averaae Drinkino Standard
Uranium (ug/l) <900 <900 30
Radium (pCi/I) 267 127.6 5
Radon (pCI) no dabtano data 300
G. Alpha Radiation (pCUI) nodata __data_15

G. Beta Radiation (pCiI) __ data _ I nodata - 50

Source: TNRCC Production Area Authorization UR01949-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Lamprecht

Production Area 4 Lower Host Sand
8

Element Hiqhest Value Averaqe Drinkinq Standard
Uranium (ug/l) <900 <900 30
Radium (pCVI) 500 290 5
Radon (pCa RI)no data no data 300
G. Alpha Radiation (pCi/I)__odata ___ data315

G. Beta Radiation (pCiA) nodata I ndata_-_-_I_50

Source: TNRCC Production Area Authorization UR01949-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Las Palmas

Production Area 1
5

Element Highest Value Average Drinking Standard
Uranium (ug/1) 7,000 2,913 30
Radium (pCiI) 335 133.6 5
Ga phaRadiation (pCnI)nod 5300

G. Alpha Radiation (pCiI ) j 1 300ata15
G. Beta Radiation (pCilI) rc ata nodata 50

Source: TNRCC Production Area Authorization UR02441-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Las Palmas

Production Area 2
5

Element Highest Value Average Drinkina Standard
Uranium (ugil) 2,120 566 30
Radium (pCi/l) 352 92.3 5
Radon (pCVI) nodata nodata 300
G. Alpha Radiation (pCVI) nodaa nodata15

G. Beta Radiation (pCiI) no data no data 50

Source: TNRCC Production Area Authorization UR02441-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Las Palmas

Production Area 3
5

Element Highest Value Average Drinking Standard
Uranium (ug) 9,710 2,400 30
Radium (pCi/I) 200 155 5

alpaRaditon (pCI) oata no data 300
G. Alpha Radiaion (pCi/nata no data 15
G. Beta Radiation (pCi/l) nodata I odata 50

Source: TNRCC Production Area Authorization UR02441-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Longoria

Production Area II
6

Element Highest Value Average Drinking Standard
Uranium (ug/1) 26 11 30
Radium (pCi/I) 252 97 5
Radon (pCi/l) no data no data 300
G. Alpha Radiation (pCi/i) nodata__odata 15

.G. Beta Radiation (pCVI) _ _data I rodataI 50

Source: TNRCC Production Area Authorization UR02222-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Longoria

Production Area IlIl
9

Element Highest Value Average Drinking Standard
Uranium (ug/l) 65 30 30
Radium (pCi/I) 85 36.7 5

A pRadion (pCI)no da no data 300

G. Alpha Radiation (pCiI)nodata nodata315

G. Beta Radiation (pCVI) nodatn nodta 50

Source: TNRCC Production Area Authorization UR02222-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
McBride

Production Area 1
4

Element Hiqhest Value Average Drinkinq Standard
Uranium (ugsl) 831 272 30
Radium (pCiI) 1,430 365 5
Radon (pCiI) no datanota 300

G. Alpha Radiation (pCiI) nodtodata 15
G. Beta Radiation (pCi/I) nodata Inodata 50

Source: TNRCC Production Area Authorization UR02420-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Mt Lucas

Production Area 1
5

Element Highest Value Average Drinkina Standard
Uranium (ug/1) 551 293 J 30
Radium (pCi/I) 868 535.8 5
Radon (pCi/I) no data n data 300
G. Alpha Radiation (pCiI) nodata nodata_15

,G. Beta Radiation (pCVI) nodatadnodata 50

Source: TNRCC Production Area Authorization UR02381-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Mt Lucas
EA-Pod

5

Element Highest Value Averaae Drinkina Standard
Uranium (ugIl) 161 76 30
Radium (pCi/A) 540 391 5
Radon (pCi/l) no data no data 300
G. Alpha Radiation (pCi/i) no data no data 15
G. Beta Radiation (pCi/I) _ _nodataI nodataI 50

Source: TNRCC Production Area Authorization UR02381-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State: Texas
Mine: Mt Lucas
Wellfield Designation: H sand
Number of Wells Sampled: 5

Element Highest Value Average Drinking Standard
Uranium (ug/1) 187 77 30
Radium (pCVI) 611 314.6 J
Radon (pai)n~o data no data 300
G. Alpha Radiation (pCVI) nodata nod__15

G. Beta Radiation (pCiA) nodata nodata Ja50
Source: TNRCC Production Area Authorization UR02381-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Mt Lucas

Production Area 4
5

Element Highest Value Averaqe Drinking Standard
Uranium (ug/l) 373 97 30
Radium (pCi/I) 216 150.8 5
Radon (pCi/I) nodata nodata 300
G. Alpha Radiation (pCi/l) nodata nod_ _al15

G. Beta Radiation (pCi/) nodata_ I no data 50

Source: TNRCC Production Area Authorization UR02381-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Mt Lucas

Production Area 5
5

Element Hiahest Value Average Drinking Standard
Uranium (ug/l) 628 258 30
Radium (pCi/I) 498 323 5
Radon (pCi/l) no data no data 300
G. Alpha Radiation (pCiI) no data no data 15
G. Beta Radiation (pCi/1) no data no data J 50

Source: TNRCC Production Area Authorization UR02381-051



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Mt Lucas

M-Sand PAA-6
5

Element Highest Value Average Drinking Standard
Uranium (ugh) 178 125 30
Radium (pCill) 336 225.4 5
Radon (pCi/1) no data no data 300
G. Alpha Radiation (pCVI) data no data 15
G. Beta Radiation (pCi/I) nodata nodata 50

Source: TNRCC Production Area Authorization UR02381-061



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Mt Lucas

J Sand
5

Element Highest Value Average Drinking Standard
Uranium (ug/l) 80 47 30
Radium (pCVI) 87 56.2 5
R adon (pCVI) RinoationCata 300
G. Alpha Radiino data w odata 15
G. Beta Radiation (pCVI) no__ata nodata 50

Source: TNRCC Production Area Authorization UR02381-071



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Mt Lucas

South J (PAA-8)
3

Element Hiahest Value Averaae Drinking Standard
Uranium (ug/1) 738 334 30
Radium (pCiI) 221 171 5
Radon (pCi/l) no data a 300
G. Alpha Radiation (pCi/I) nodata___ _ _data15

G. Beta Radiation (pCi/I) Inodatnodata 50

Source: TNRCC Production Area Authorization UR02381-081



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLIFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Nell

Production Area 1
12

Element Hiahest Value Average Drinkina Standard
Uranium (ug/l) 57 23 30
Radium (pCi/I) 111 57.2 5
Radon (pCi/l) no data no data 300
G. Alpha Radiation (pCi/1) nWeata nodata 15
G. Beta Radiation (pCUI) Ita data I nodata_1 50

Source: TNRCC Production Area Authorization UR02202-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Welifield Designation:
Number of Wells Sampled:

Texas
OHearn

Production Area 1/Grid 1
5

Element Highest Value Average Drinking Standard
Uranium (ug/1) 628 212 30
Radium (pCVI/)_82 39 5
Radon (pCi/I) no data nodata 300
G. Alpha Radiation (pCi/I) _ nodanodata 15
G. Beta Radiation (pCi/1) nodata nodata I 50

Source: TNRCC Production Area Authorization UR01941-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
OHeam

Production Area 2JGrid 11
4

Element Highest Value Average Drinking Standard
Uranium (ug/) nodata 260 30
Radium (pCiI) nodata___ _ 46.2 5
Radon (pCVI) no data no data 300
G. Alpha Radiation (pCi/l) nodata nodata 15
G. Beta Radiation (pCiI) nodata Inodata__ 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation
Number of Wells Sampled:

Texas
OHearn

Production Area 3/Grid IlIl
6

Element Hiahest Value Averaae Drinking Standard
Uranium (ug/l) 1,000 400 30
Radium (pCiI) no data x_ data 5
Radon (pCVI) noda__ ___no data 300
G. Alpha Radiation (pCi/I) __data nodata_15

G. Beta Radiation (pCi/I) . _nodataIdata _50

Source: TNRCC Production Area Authorization UR01941-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
OHeam

Production Area 4/Grid IV
11

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug ) 1,600 307 30
Radium (pCi/I) 129 29.49 5
Radon (pCiI) nodata nodata 300
G. Alpha Radiation (pCii) _ _nodata _ _data 15
G. Beta Radiation (pCiI) I_ nodat_ a I___nodatal____ 50

Source: TNRCC Production Area Authorization UR01941-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Palangana Dome
Production Area 1

15

Element Hiqhest Value Average Drinkinq Standard
Uranium (ug/) 192 29 30
Radium (pCi/I) 525 164 5
Radon (pCi/I) w data no data 300
G. Alpha Radiation (pCiI) _data _ no data 15
G. Beta Radiation (pCill) I _ nodataI ___ __data I 50

Source: TNRCC Production Area Authorization UR02051-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLIFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Pawlik

Production Zone A
8

Element Highest Value Average Drinking Standard
Uranium (ugl) y7 2 30
Radium (pCai) 340 92.5 I 5
Radon (pCVI) no data no data 300
G. Alpha Radiation (pCi/I) no data no data J 15
G. Beta Radiation (pCiI) nodata nodata 50

Source: TNRCC Permit UR02368



....-

PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Pawlik

Production Zone B
9

Element Highest Value Average Drinking Standard
Uranium (ug/l) ndata 2 30
Radium (pCI) 119 22.7 5
Radon (pCi/l) nodata L o data 300
G. Alpha Radiation (pCiA) nodata nodata 15
G. Beta Radiation (pCi/I) nodata___nodata_ 50

Source: TNRCC Permit UR02368



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Pawnee

WF1
3

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/1) 530 181 I 30
Radium (pCi/I) 430 274 5
Radon (pCii) no data no data 300
G. Alpha Radiation (pCilI) no data no data 15
G. Beta Radiation (pCV/I) _ odata _I nodata 1 50

Source: TNRCC Production Area Authorization UR02050-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Rosita

Production Area 1
8

Element Highest Value Average Drinking Standard
Uranium (ugsl) 1,200 350 30
Radium (pCi/l) 431 183 5
Radon (pCi/l) ndata nodata 300
G. Alpha Radiation (pCiA) nodaa no data15

G. Beta Radiation (pCI) no data I no data 50

Source: TNRCC Production Area Authorization UR02880-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Rosita

Production Area 2
17

Element Hiahest Value Averaae Drinkino Standard
Uranium (ug/1) 2,890 I 547 _ 30
Radium (pCi/1) 548 130.3 5
Radon (pCi/I) no _ a noX_ 1 300
G. Alpha Radiation (pCi/i) x *dta data 15
G. Beta Radiation (pCi/I) no1at I mata 50

Source: TNRCC Production Area Authorization UR02880-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Rosita

Production Area 3
25

Element Highest Value Average Drinking Standard
Uranium (ug/l) 3,050 1,093 30
Radium (pCVI) 642 94.3 5
Radon (pCilI) no data no data 300
G. Alpha Radiation (pCi/I) nadata no data 15
,G. Beta Radiation (pCVI) Iata nodata n 50

Source: TNRCC Production Area Authorization UR02880-031 & URI files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Trevino

Production Area I
11

Element Highest Value Average Drinking Standard
Uranium (ugl) J20 15 30
Radium (pCYI) 60.9 13.8 5
Radon (pCVI) nodata _ _data 300
G. Alpha Radiation (pCVI) na nota __15

G. Beta Radiation (pCi/i) ___________ nodata I 50

Source: TNRCC Production Area Authorization UR02407-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Trevino

Production Area 2
6

Element Highest Value Average Drinking Standard
Uranium (ugil) 61 36 30
Radium (pCi/I) 40 19 5
Radon (pCil) no data j no data 300
G. Alpha Radiation (pCi/) nodata J nodata 15
G. Beta Radiation (pCi/I) nodata J nodata 50

Source: TNRCC Production Area Authorization UR02407-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Vasquez

Production Area 1
12

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/) 270 I 45 30 _
Radium (pCiI) 261 78.9 5
Radon (pCI) no data no data 300
G. Alpha Radiation (pCiI) nodata nodata 15
G. Beta Radiation (pCi/A) nodata I______data_ 50

Source: TNRCC Production Area Authorization UR03050-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
West Cole

Production Area 1
14

Element Highest Value Average Drinking Standard
Uranium (ugIl) 848 178 30
Radium (pCi/1) 34 9.04 5
Radon (pCi/I) nodata nodata300

G. Alpha Radiation (pCiAI) nodata no data 15
G. Beta Radiation (pCi) nodata nodata50

Source: TNRCC Production Area Authorization UR02643-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
West Cole

Production Area 2
11

Element Highest Value Average Drinking Standard
Uranium (ug/l) 2,460 662 30
Radium (pCi/I) 54 19.6 5
Radon (pCi/l) no data noda 300
G. Alpha Radiation (pCiI) __ data _ no__ata__ 15

G. Beta Radiation (pCi/l) 1noata nodata 50

Source: TNRCC Production Area Authorization UR02643-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
West Cole

Production Area 3
14

Element Highest Value Average Drinking Standard
Uranium (ug/l) 6,780 1,660 30
Radium (pCVI) 137 46 5
Radon (pCUiI) no data no data 300
G. Alpha Radiation (pCVI) nodata nodata 15
G. Beta Radiation (pCUI) no data no data 50

Source: TNRCC Production Area Authorization UR02643-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State: Texas
Mine: Zamzow
Wellfield Designation: Production Area I
Number of Wells Sampled: 6

Element Highest Value Average Drinking Standard
Uranium (ug/1) 10 10 30
Radium (pCVI) 459 107.9 5

Radon (pCi /I) ____cm _ noata 300
G. Alpha Radiation (pCiA) noa nodata

G. Beta Radiation (pCiI) 1 no at ata 50

Source: TNRCC Production Area Authorization UR02108-011



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Zamzow

Production Area 2
7

Element Highest Value Average Drinking Standard
Uranium (ugl) 63 17 30
Radium (pCi/l) 863 528 5
Radon (pCi/I) noa no data 1 300
G. Alpha Radiation (pCi/I) no_____a_ _ nodata_15

G. Beta Radiation (pCiI) I _ _ __data I _ _data 50

Source: TNRCC Production Area Authorization UR02108-021



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLIFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Zamzow

Production Area 3
2

Element Hiahest Value Average Drinkina Standard
Uranium (ug/l) 2 1 30
Radium (pCil1) 50 45.25 5
Radon (pCi/l) no data no data 300
G. Alpha Radiation (pCi/l) { nodata no data 15
G. Beta Radiation (pCVI) no data I no data | 50

Source: TNRCC Production Area Authorization UR02108-031



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Texas
Zamzow

Production Area 4
3

Element Hiahest Value Averace Drinkina Standard
Uranium (ug/i) 432 217 30
Radium (pCi/I) 744 392 5
Radon (ph iatono)data no)data_300

G. Alpha Radiation (pCI) nodata nodata 15
G. Beta Radiation (pC/I) nodata _ I nodata n 50

Source: TNRCC Production Area Authorization UR02108-041



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Bison Basin

R&D

Mineral Highest Value Average Drinking Standard
Uranium (ug/l) _ 30
Radium (pCi/l) 5
Radon (pCiI) 300

G. Alpha Radiation (pCi/l) nodata nodata_15

G. Beta Radiation (pCi/I) _ nodata Inodat 50

Source: Wyoming DEQ files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Christianson Ranch
Mine Unit 2 - South

17

Element Highest Value Average Drinkinq Standard
Uranium (ugA) '111 27 30
Radium (pCi/l) 52.3 15 5
Radon (pCianI)o data no data 300
G. Alpha Radiation (pCi) J nodata 300

G. Beta Radiation (pCi/l) _______I nodata e 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Christensen Ranch
Mine Unit 2 - North

8

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/) 164 41 30
Radium (pCiI) 54.5 22.7 5
Radon (pCiI) 1da nodata300

G. Alpha Radiation (pC/I) ndatt a t j 15
G. Beta Radiation (pCin) nodata _ I no data n 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Christensen Ranch

Mine Unit 3
16

Element Hiahest Value Averaae Drinking Standard
Uranium (ug/l) 470 75.2 30
Radium (pCai) 248 81.3 5
GalphaRadiaion (pCI)n data 300

G. Alpha Radiation (pCV/I)I ___data nodaa_ 315
,G. Beta Radiation (pCi/I) nodata nodata 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Christensen Ranch

Mine Unit 4
12

Element Highest Value Averaae Drinkina Standard
Uranium (ug/l) 222 34.8 30
Radium (pCiI) 58.9 17.8 5
Radon (pCVI) nodata nodata 300
G. Alpha Radiation (pCVI) nodata nodata_15
G. Beta Radiation (pCuiI) nodata I ncdata 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Christensen Ranch

Mine Unit 5
25

Element Highest Value Average Drinking Standard
Uranium (ug/l) 75 23.2 30
Radium (pCi/I) 244 1 67.6 5
Radon (pCi/l) no1ata no1data 300
G. Alpha Radiation (pCi/I) _ __ atanodat_ 15
G. Beta Radiation (pCi/1) no dtat I nodataI 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Christensen Ranch

Mine Unit 6
47

Element Highest Value Average Drinking Standard
Uranium (ug/l) 51 12.6 30
Radium (pCi/I) 440 106 5
Radon (pCi/I) 1,260,000 244,769 300
G. Alpha Radiation (pCi/I) nodata nodata 15
G. Beta Radiation (pCi/i) nodata I M data 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Christensen Ranch

Mine Unit 7
31

Element Highest Value Average Drinkina Standard
Uranium (ugA) 957 33.2 30
Radium (pCiA) 245 69.4 5
Radon (pCi/I) 1,002,000 . 300
G. Alpha Radiation (pCi/A) no1d= nodata 15
G. Beta Radiation (pCiA) I _nodataI nodata 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Highland

R&D
no data

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/l) nodata 216 30
Radium (pCiA) no data 127 5
Radon (pCi/l) no data no data 300
G. Alpha Radiation (pCiA) no data no data 15
G. Beta Radiation (pCi/I) no data no data 50

Source: Wyoming DEQ files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Highland

A
5

Element Highest Value Average Drinking Standard
Uranium (ug/l) 90 40 30
Radium (pCVI) 1,206 675 5
Radon (pCi/I) j ,m data no data 300
G. Alpha Radiation (pCi/I) no data no data 15
G. Beta Radiation (pCVI) rodata __dataI 50

Source: Power Resources, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State: Wyoming
Mine: Highland
Wellfield Designation: WF B
Number of Wells Sampled: 15

Element Highest Value Average Drinking Standard
Uranium (ug/) 620 60 30
Radium (pCiA) 1,035 316 5
GalphRadiaon (pCndI)t _data 300
G. Alpha Radiai)j data rC*data I 315
G. Beta Radiation (pCi/A) nodadata 50

Source: Power Resources, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Highland

WF C
25

Element Highest Value Average Drinking Standard
Uranium (ug/l) 28,100 2,110 30
Radium (pCUI) 2,032 682 5

A paRadion (pCI)nota no data 5300
G. Alpha Radia)1on (pCi) no data noo 1305
G. Beta Radiation (pCI) 1oa nodata50

Source: Power Resources, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Highland

WF D
10

Element Highest Value Average Drinking Standard
Uranium (ug/l) 5,540 1,070 30
Radium (pCi/I) 1,734 651 5
Radon (pCiI) no data no data 300
G. Alpha Radiation (pCVI) no data j no data 15
,G. Beta Radiation (pCi/n) no data no data 50

Source: Power Resources, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Highland

WF E
30

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/l) 330 60 30
Radium (pCi/I) 1,405 630 5

apRadion (pCI)no data no data 300
G. Alpha Radiation (pCiI)noata_ nodata 015
G. Beta Radiation (pCill) Inodata I nodata_50

Source: Power Resources, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State: Wyoming
Mine: Highland
Wellfield Designation: WF F
Number of Wells Sampled: 22

Element Highest Value Average Drinking Standard
Uranium (ug/I) 150 30 30
Radium (pCiI) 650 592 5
Radon (pCi/l) * 1,079,965 533,053 300
G. Alpha Radiation (pCVI) nodata nodata 15
G. Beta Radiation (pCi/I) nodatanodata 50

* 4 wells
Source: Power Resources, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Highland

WF G
22

Element Highest Value Average Drinking Standard
Uranium (ug/l) 400 I 50 30
Radium (pCi/1) 1260 j 200 5
Radon (pCiat)* 1,010,000 106,000 300
G. Alpha Radiation (pCi),,a0a no1data 15
G. Beta Radiation (pCUI) noata nodata 50
I 10 wells
Source: Power Resources, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Irigary
R&D
no data

Element Highest Value Average Drinking Standard
Uranium (ug/l) wdata 98 30
Radium (pCiI) M ata 26.8 5
Radon (pCiI) no data no data300

G. Alpha Radiation (pC/I) no __ta _data 15
G. Beta Radiation (pCiI) nodata j nodata 50

Source: Wyoming DEQ files, COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Irigary

Units 1-9
47

Element Highest Value Average Drinking Standard
Uranium (ug1) 18600 480 30
Radium (pCV1) 247.7 38.9 5
Radon (pCVI) odt no data 300
G. Alpha Radiation (pCi/1) nodatanodata___ 15
G. Beta Radiation (pC) odata nodata 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Irigary
E Field

7

Element Highest Value Average Drinkino Standard
Uranium (ugn) 81 40 | 30
Radium (pCiJI) 42.6 27.8 _ _5

Radon (pCUI) _ dam t no data 300
G. Alpha Radiation (pCiI) nod_ 175.3 15
G. Beta Radiation (pCin)/noodata 199 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Luenberger

M Zone
6

Element Highest Value Average Drinking Standard
Uranium (ug/1) 150 1 100 30
Radium (pCi/l) 562 186.5 5
Radon (pCi/l) nodata nodata 300
G. Alpha Radiation (pCUI) noata- nodata15

G. Beta Radiation (pCiI) nodata I nodata 50

Source: Draft Environmental Statement Teton Project, NUREG-0925



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
North Butte

Mine Units 1 & 2
9

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/l) J 262 126 _ 30
Radium (pCVI) 1016 540 5
Radon (pCh R daoI)data __data_300

G. Alpha Radia)jon (pCi/) nodata nodata 1305
G. Beta Radiation (pCiI) nodata I nodata__ 50

Source: COGEMA Mining, Inc. files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
North Platte

R&D
5

Element Highest Value Average Drinking Standard
Uranium (ugp) 28 10 30
Radium (pCI) 593 135.8 5

a pRadion (pCI)no data no d2a3.
G. Alpha Radiation (pCi/) 799 243.2 15
G. Beta Radiation (pCi/I) 634 264 50

Source: Wyoming DEQ files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Reno Creek

R&D
6

Element Highest Value Average Drinkina Standard
Uranium (ughl) 287 150 | 30
Radium (pC/I) 768 437 5
Radon (pCVI) no data nodata _300

G. Alpha Radiation (pCi/I) no _ _a _ no data 15
G. Beta Radiation (pCi/I) I md= no data 50

Source: Wyoming DEQ files., Energy Fuels Nuclear files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Reno Creek
Mine Unit 1

6

Flement Hiahest Value Average Drinkina Standard
Uranium (ugh) _ 30
Radium (pCi/I) _ . 5
Radon (pCi/1) noda_-__nodata 300
G. Alpha Radiation (pCi/d) nata no data 15
G. Beta Radiation (pCi/1) nda nodata 50

Source: Wyoming DEQ files., Energy Fuels Nuclear files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Ruth

R&D
9

Element Highest Value Average Drinking Standard
Uranium (ugl) 250 10.4 30
Radium (pCVI) 175 16.4 5

a pRadion (pCI) nodata nodata 1 300
G. Alpha Radiai)oatan (nodata 015
G. Beta Radiation (pCi/I) nodata nodata50

Source: Wyoming DEQ files, COGEMA Mining, Inc. files.



---

PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Bill Smith

R&D
no data

Element Highest Value Average Drinking Standard
Uranium (ug/l) nodata_ _ _280 30
Radium (pCI) nodata 340 5
RadonlpCaia) no data no data 3001
G. Alpha Radiation (pCi/) nodata nodata 015
G. Beta Radiation (pCiA) noodata no data - 50

Source: Wyoming DEQ files.



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Smith Ranch
Wellfield 1

19

Element Highest Value Average Drinking Standard
Uranium (ug1) [ 168 65 30
Radium (pCUI) 1,963 734 5
Radon(pCVI) noadata)268_591 300
G. Alpha Radiation (pCI) nodata nodata 15

G. Beta Radiation (pCVI) nodata nodata 50

Source: Rio Algom Mining Company files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State: Wyoming
Mine: Smith Ranch
Wellfield Designation: Wellfield 3
Number of Wells Sampled: 32

Element Highest Value Average Drinking Standard
Uranium (ug/) 670 80 30
Radium (pCVI) 1,090 267.8 5
Radon (pCVI) 525,000 176,732 300
G. Alpha Radiation (pCi/l) nodatano data 15
G. Beta Radiation (pCi/I) nodata x nodata 50

Source: Rio Algom Mining Company files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Smith Ranch
Wellfield 4

20

Element Hiahest Value Averaae Drinkina Standard
Uranium (ugA) 124 39 30
Radium (pCi/I) 1,386 491.1 6
Radon (pCi/l) 1,100,000 471,169 300
G. Alpha Radiation (pCiI) nodata no data 15
,G. Beta Radiabion (pCill) no dla I nodala __ 0

Source: Rio Algom Mining Company files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Welifield Designation:
Number of Wells Sampled:

Wyoming
Bill Smith

4a
10

Element Highest Value Average Drinking Standard
Uranium (ug/I) 99 37 30
Radium (pCGi) 1,700/ 605.4 . 5
Radon (pCVI) no data no data __ 300
G. Alpha Radiation (pCi/l) _ _nodata_ __data 15
G. Beta Radiation (pCi/l) no dwa nodata x daa50

Source: Rio Algom Mining Company files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Bill Smith

Mine Unit 15
10

Element Highest Value Average Drinking Standard
Uranium (ug/l) 972 151 J 30
Radium (pCVI) 1.450 454 5
Radon (pCVI) no data no data 300
G. Alpha Radiation (pCiVI) nodatan data 15
G. Beta Radiation (pCi/) no__ _ _ I nodata 50

Source: Rio Algom Mining Company files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard Is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Bill Smith

Mine Unit I
10

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug/l) 1 _ 30
Radium (pCiI) 5

lpaRadiion (p )data 5 nodata300

G. Alpha Radiation (pCI) nodata nodata 15

G. Beta Radiation (pCi/I) nodata nodata 50

Source: Rio Algom Mining Company files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Wellfield Designation:
Number of Wells Sampled:

Wyoming
Bill Smith

Mine Unit 2
10

Element Highest Value Average Drinking Standard
Uranium (ug/) 1,590 84 30
Radium (pCi/I) 2,042 560 5
Radon (pCiI) nodata nodata 300
G. Alpha Radiation (pCiI) nodata _ nodata 1n5
G. Beta Radiation (pCVI) _ _ __nodata I nodata 50

Source: Rio Algom Mining Company files



PRE-MINING URANIUM AND U RELATED ELEMENTS IN ISL WELLFIELDS
(highlighted where the drinking standard is exceeded)

State:
Mine:
Welifield Designation:
Number of Wells Sampled:

Wyoming
Willow Creek

R&D
no data

Element Hiahest Value Averaae Drinkina Standard
Uranium (ug1) 81 35.4 30
Radium (pCi/1) 295 73.2 5
Radon (pCVI) nodata noWatMa 300
G. Alpha Radiation (pCI) nodata no4data 15
G. Beta Radiation (pCi/I) nodata I nodata _ 50

Source: Wyoming DEQ files, COGEMA Mining, Inc. files.



ATTACHMENT B



-- .

TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
FEBRUARY 2, 1996

URI, INC.
12750 MERIT DRIVE, SUITE 1020, LB12
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

IDENTIFICATION: CHURCHROCK
SECTION 17 4#1 SHAFT
1-18-96

METHOD
NUMBER ANALYST

ANALYSIS
DATE

01-30-96ASTM D2907-83 URANIUM (NATURAL), MG/L --… 3.12 KUME

SM 7500-RA C. RADIUM 226, PCI/L ------------
COUNTING ERROR, PCI/L -- +/-

58
*1

STRAUSS 02-01-96

ANAL.CHEM.
46,12 (1974)

THORIUM 230, PCI/L -----------
COUNTING ERROR, PCI/L -- +/-

-0.2
0.4

CHAPA 01-31-96

LAB. NO. M34-475

RESPECTFULLY SUBMITTED,

CARL F. CROWNOVER, PRES.



GROUND WATER ANALYSIS REPORT-IN SITU MINING--IJRANILUMI

CCOMPANY: URI, INC.
IDENTIFICATION: SECTION 17

SHAFT 9-15-93
)BORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: OC:TOBER 6. 1993

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET

CALCIUJM (CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

44
17

405
4.8

EPM

2.20
1.40

17.62
0.12

CONDUCTANCE

114.40
65.24

861.62
8.64

%EPM

1 0.31
6.56

82.57
C0 56

TOTAL CATION 21.34

CARBONATE ( C03) 00445
BICARBONATE ( HCO3) 00440
SULFATE ( S4) 00945
CHLORIDE ( CL) 00940
NITRATE(Nl3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
492
625

1 3.
0.76
0.93
10

0.00
S. 06.

13.01
0.37

TOTAL

0.00
351.42
961.44
28. 08

0. 00
37.59
60. 68

1 . 73

2390.84

TOTAL ION

TDS(180 C) 70300
-JT ION-0. 5 HC03=

;(25 C) 00095
mC(DIL)=105.0 X 22.2 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1612

1300
1366
2000 LIMHOS
2331 UMHOS

403
8.23

21.44

ION
TDS
EC

ACCURACY CHECK
RANGE:4

0.995 (.96 TO 1.04)
0.951 (.90 TO 1.10)
0. 975 (. 95 TO 1. 05)

RADIATION-PICOCIJRIES/L ITER
GROSS ALPHA -I-/-
GROSS BETA +/-
RADIUM 226 55 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER ( CU )
IRON(FE)
LEAD(PB)

MG/L
0.001
0.01

(0. 0001
'CO. 01
<0. 01

0.01
<0. 00 1

ITEM
MANGANESE(MN)
MERCIURY ( HG)
MOLY. (MO)
NICKEL ( NI)
SELENIUM(SE).
SILVER(AG)
URANIUM(U)

MG/L
0.16

(0. 0001
0. 01

<0.01
0. 001

CO. 01
3:.07

ITEM
VANADILUM (V)
ZINC(ZN)
BORON ( B)
AMMONIA-N

MG/L
'CO. 01

0. 01
0.40
C:). 0q:

%CAT IONS %AN IONS
SO 60 40 20 0 20 40 60 80

a I___------ i----i----i----i O I -

* * 'HCO3 ANALYST:
II
II

.

NIXON AND Al-LEN
* *

II
IlCL

CHECKED BY:
*

.- ---- _--- I--__I----I----I O- - --- I

LAB. 1\!I:I: M131-810)6



L RON WATEAR ANAALYSIS F;EFORT-IN SITUT MINING-LRANIUM

COMPANY: UPRI, INC.
IDENTIFICATION: SECTION 17

GRAVEL HOLE 9-15-93
NEIORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: OCTOBER 6, 1993

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET MG/L EPM

CALCIUM (CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASS IUM (Il)

00915
00925
00929
00937

4.3
11

367
4.9

0.21
0.90

15.96
0. 13

CONDUCTANCE

1C.92
41.94

780.44
9.36

%EPM

1.22
5. 23
o .c....92.79
0.76

TOTAL CATION 17.2

CARBONATE(C03) 00445
EICARBONATE(HC03)00440
SULFATE( 504) 00945
CHLORIDE(CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

44
298
526

12
0.C02
0.42
1

1.47
4. 88

10. 95
(.34

TOTAL

124.36
212.77
809.21
2 5. 81

A-, S

27.66
62.07

1. 93l

2014.81

TOTAL ION

TDS(180 C) 70300
'OT ION-0.5 HCW3=
;(25 C) 00095

aC(DIL)= 99.0 X 20.0 =
ALK. AS CACOO3 00410
PH

TOTAL ANION
1269

1070
1 120
1730 UMHOS
1980 UMHOS
318

9.17

17.64

ION
TDS
EC

ACCURACY CHECKl
RANG3E

0.975 (.96 TO 1.04)
0.956 (.90 TO 1.10)
0.983 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADEILUM 226 7.4 +/- 0.3MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC (AS)
BARIUM (EtA)
CADVILUM (CD)
CHROF. (CR)
COPPER ( CU)
IRON( FE)
LEAD(PB)

M4G/ L
(0. 001
<0.01
(0. 0001

(0.01
<0l. 0 1
(0. 01
(0. 00 1

ITEM
MANGANESE (MN)
MERCURY ( HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

I13 / L
0. 02

<0. 0001
0.01

<0. 01
<0. 00 1
(0.01
0. 041

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/ L
(O. 01
(0. 01
0.24
0. 13

%CATIONS /.ANIONS
80 60 40 20 0 20 40 60 S0

i_:i__----,__---_-:---- - - i- - --- i- - : O

* *

II

.

4*

'HCO3

4I SO4

OCL

ANALYST:

NIXON AND ALLEN

CHECKED BY:
II .

*

. O O t a a O . O - a

LAB. NO: M31-8107



GROOUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUIM

COMPANY: URI7 INC.
IDENTIFICATION: SECTION 17

VHA-1 9-15-93
NBORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: OCTOBER 6, 1993-:

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET

CALCIUM( CA)
MAGNESIUM (MG)
SODIUM (NA)
POTASSIUM ( ;)

00915
00925
00929
00937

MGC/L

45
17

395
4.9

EPM

1.40
17.18
0. 1I

CONDUCTANCE

117.00
65.24

840. 10
9.36

%EPM

10.73
6. 68

81.97
0.62

TOTAL CATION 20.96

CARDONATE (C03) 00445
BICAFRBONATE ( HCO3 ) O0440
SULFATE(S04) 00945
CHLORIDE ( CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
494
622

13
0. 10
0.89
*80

0.00
8. 10

12.95
0.37

0. 00
353. 16
957.01

28.08

0.00
37.82
60.46

1.73

TOTAL 2369.95

TOTAL ION

TDS( 180 C)
'tT ION-0. 5
;(25 C)

cC(CDIL)=104.
ALK. AS CACC
PH

70300
HC03=

00095
1 X 22. 2 =

13 00410

TOTAL ANION
1600

1290
1353
1990 UMHOS
2311 UMHOS

405
S * 21

21.42

ION
TDS
EC

ACCURACY CHECK
RANGE

0.979 (.96 TO 1.04)
0.954 (.90 TO 1.10)
0.975 (.95 TO 1.05)

RADI ATION-PICOCURIES/LITER
GROSS ALPHA +/_
GROSS BETA +/--
RADIUJM 226 47 -+/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(EBA)
CADIIIUll (CD)
CHRO~il. (CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG /L
(O. 00I1
(0.01
<0. 000 1
(0.01
-r.c. 01
0.01

<O. 001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM( SE)
SILVER(AG)
URANIUM(U)

MG/L
0. is

(0. 0001I
0 01

<0. 01
<O. 00 1
<0.01

1",55~

ITEM
VANADIUM(V)
ZINC (ZN)
BORON (B)
AMMON IA-N

MG/ /L
(. C01
0.01
0.39
0. 10

%CATIONS %ANIONS
8C)0 60 40 20 0 20 40 60 80

:-i - - -- i- - - ---- 1, - --- 9-- - - _X

CA * ' iHCO3
. .IO

ANALYST:

NIXON AND ALLEN
______________.____

II

.* *

aI

IIS04

II
.ICL

CHECKED BY:.

*

_ I___a aa_ a-- - - - - - - i- --- i- --- a- - - - _,

LAB. NO:M31-8108



GROLIND WATER ANALYS IS REPORT- I N SITU MINI NG-URAN I UM

COMPANY: URI7 INC.
IDENTIFI CATION: SECTION 17

VH--2 9--15-93
)B6RATORY: *JORDAN LABORATOR I ES, INC.

REPORT DATE: OCTOBER 6. 1.993

11AJOiR AND SECONDARY CONSTITUENTS

I TEM STORET MG/L EPM CONDULICTANCE %EPM

CALCIUM (CA)
MAGNES I UM ( MG)
SODI lM(NA)
POTASSIUM(K)

00915
00925
00929
00937

44
17

404
4.8

2.20
1.40

17.57
0. 12

114.40
65.24

859. 17
8.64

6 *58

02.53
0:. 56

TOTAL CATION 21.29

CARBEUNATE (C03) 0O445
E'ICARBONATE (I-IC03) 00440
SULFATE(&04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
492
622

14
0.06
0.93
9

0. 0C0
8.06

1.2.95
0. 39

TOTAL

0. 00
351.42
957.01
29.60

0.00
37. 66
60.51

1.82

2385.48

TOTAL ION

TDS(180 C) 70300
i)T ION-0. %, HC03=
;2(2,5 C) 0009S

cC(DIL)=104.5 X 22.2 =
ALI". AS CACO3 00410
PH

TOTAL ANION
1608

1320
1362
1990 UMHOS
2320 UMHOS

403
r:2, '.

21.40

ION
TDS
EC

ACCURACY CHECK
RANGE

0.995 (.96 TO 1.04)
0.969 (.90 TO 1.10)
0.973 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +F1 -

GROSS BETA +/-
RADIUM 226 44 +1- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSEN I C ( AS
3ARILIM (EA)

CADMIUM( CDE
CHROll. (CR)
COPPER ( CUL)
I RON (FE)
LEAD(PB)

NG/L
(O. 001
<O. 01
0. 0002

<:o. 01

.:o. 0 1
<O0.. 0 1
d;O. 001

ITEM
MANGANESE (MN)
MERCURY(HO)
MOLY. (MCO)
NICKEL(NI)
SELENIUM( SE)
SILVER(AG)
URANIUM(U)

NIG/L
0. 18

<0. 00 0
. 01

O.c01
0.001

(0.01
3.41

I TEM
VANADIUM(V)

*ZINC( ZN)
BORON(B)
AMMON I A-N

MG/L
(0. 01
0.03
0.38
0. 06

%CATIONS %ANIONS
80 60 40 20 O 20 40 60 so

I. , _ _ 4 _ _ _ _ _ _| _ _ I_ _t _ _ _ _ _ _'_

CA: * * :HCO3
I la
I . . I

ANALYST:

NIXCO'N AND ALLEN
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _* * IIS04

IL
IC:L

CHECKED BY:
*

_I_ - --- - ---I_ _ _ _ - -- I, - --- I-------- --- I
I IIIIIII ,

LAD. NO: M31-8109



GROUND WATER ANALYSIS REPORT-IN tKTUl MINING-URANIUM

COMPANY: URANIUM RZOURCES. INC. REPORT Di
IDENTIFICATION: SHAFT

6-29-87
LABORATORY: JORDAN LABORATORIES, INC.

ITE

, I I AVII iv- NIV

'iii __ ,. i
_U _l I .MAJOR AND SECONDARY CONST TITUENTS

I TEM

CALC I UM (CA)
MAGNESIUM (MO)
SOD ILUM (NA)
POTASS I UM (K)

STORET

t010915
009251
00929
00937

MG/L

9 . 4.
5. -..* ,:

30 1
5.7

EPM

0.47
C). 48

13. 09
0. 15

CONDUCTAN CE

24.44
22.3-7

640. 10
10.80

%EPM

n . : 1

S. r,.,

92.2.5
1 . 06

TOTAL CATION 14.19

CARBONATE (CC'3) 00445
B I CARBONATE ( HC03 ) O0440
SULFATE ( SC4) 00945
CHLOR I LDE ( CL) 00940
NITRATE(NO3-N) 71851
FLUOR IDE(F) 00951
SILICA(SIO2) 00955

34
' 18w5

468
10

1.4
0. 2'S

<1

1.13
3.03
9.74
0 . 213

95.60

132.11
719.79
21.25

1666.45

7.917
21.37
68. 69

1.97

TOTAL

TOTAL ION

TDS(lE:1 C) 70300
TOT ION-0. 5 HCO.=
EC(25 C:) 00095
EC(DIL)= 98.2 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANICIN
1021

1440 UMHOS
1640 UMHOS

2c08
9.19

14.13

ION
TDS
EC

ACCURACY CHECK
RANGE

1.001 (.96 TO 1.04)
1.070 (.90 TO 1.10)
0.984 (.95 TO 1.05)

RADIATICIN-PICOCURIES/LITER
THORIUM 230 8.5 +/- 1.5
LEAD 210 . 5.6 +/- 3.2
RADIUM 226 1.0 +1- 0.1MINOR AND TRAC:E C:ONSTTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(OU)
IRON(FE)
LEAD (PB)

MG/L
(0.001

0. 0024

1 0
0.580

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NIC:KEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U).

MG/L
0.1 9

<O. 000 1
CO. *0 1

<O. 001

I TEM
VANADIUM(V)
ZINC(ZN)
BORON( B)
AMMONIA-N
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CORPORATE ENVIRONMENTAL POLICY

HRI, Inc.'s environmental policy reflects the Company's continual
commitment to environmental stewardship in all aspects of its
business activities. The Company strives to maintain high
standards in its design, construction, operations, and
restoration activities in order to consistently operate in a
manner that protects the environment. Through a rigorous
environmental compliance review procedure, the Company
continuously evaluates all aspects of its operations to ensure
that it is operating safely, and in compliance with the multi-
level state, and federal regulations applicable to the in situ
uranium mining process.

This system includes a review of environmental regulations which
impact the exploration, development, operation, and
restoration/remediation activities of HRI; the development of
safety, and environmental procedures, and regular internal audits
of these areas to assess compliance; the promotion of waste
minimization techniques; the utilization of environmental benign
choices in operating strategies; providing leadership in
environmental awareness, and emphasizing employee involvement,
and effectiveness in safety, and environmental compliance on the
job.

CORPORATE ALARA POLICY

ERI, Inc.'s ALARA policy reflects the same commitment stated in
the Corporate Environmental Policy, with specific emphasis placed
on maintaining occupational exposures to employees, contractors,
and visitors, from the radiological, and toxic hazards of
uranium, and its daughter products as low as reasonably
achievable.

The Company strives to maintain high ALARA standards through
engineering design, hands on management, and employee training.
It is recognized that a successful ALARA program is the
responsibility of everyone in the production of uranium;
including management, the Radiation Safety Officer (RSO), and all
workers. The Company continually evaluates, and provides the
necessary resources, and incentives to ensure ALARA goals are
met.
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CROWNPOINT URANIUM PROJECT
CONSOLIDATED OPERATIONS PLAN

1.0 GENERAL DESCRIPTION

The Crownpoint Uranium Project (as collectively described in 1.1
below) has been the subject of a number of applications, reports,
submittals, correspondence, and various other documentation which
has been submitted to the United States Nuclear Regulatory
Commission (USNRC). The general chronology of these submittals
is specified in 1.2 below.

Because the licensing of the Crownpoint Uranium Project has taken
a number of years, and included several additional mine locations
with corresponding informational submittals, USNRC has expressed
concern that the Application information has become disjointed
for the purpose of "tiedown provisions" in the operating license.
The purpose of this CONSOLIDATED OPERATIONS PLAN (COP) is to
extract, and combine the information in previously submitted
documents into one consolidated specification report. This
document will contain all the specifications, and representations
which have been articulated to NRC in the past under one cover.

1.1 Project Identification

Hydro Resources, Inc., (HRI)* a wholly-owned subsidiary of
Uranium Resources, Inc. proposes to develop an in-situ uranium
leach operation in McKinley County, New Mexico (Fig 1.1-1). The
proposed project will consist of three separate facilities
including the Churchrock, and Unit 1 Satellites, and the
Crownpoint Central Plant (CCP). Each will have a nominal
leaching capacity of 4000 gpm, and production capacity of 1
million Lbs. per year. Collectively, the CCP, and satellite
facilities is referred to as the Crownpoint Uranium Project
(CUP). The location of each is described separately below:

* Hydro Resources, Inc. is a Delaware Corporation licensed to do
business in New Mexico. Because the name "Hydro Resources" was not available,
the company operates as HRI, Inc. (also referred to as HRI). All references
to Hydro Resources, Inc., and HRI should be considered interchangeable for the
purposes of this report.
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FIGURE 1.1-i
PROJECT AREAS LOCATION MAP



1.1.1 Crownpoint

The Crownpoint Central Plant (CCP) is located on the SE/4 of
Section 24, Township 17 North, Range 13 West of McKinley County,
New Mexico. Mining activities are anticipated within the license
boundary as described herein.

T17N, R12W:

Beginning at a point on the NW corner of the SW/4 of Section 19,
go 1,320' East along the North line of the South half of Section
19 to a point at the NE corner of said tract of land;

THENCE South along the East line of said tract 2,640' parallel
with the West line to the SE corner of said tract of land;

THENCE West along the South line of said tract 1,320' parallel
with the North line of the SW corner of said tract of land;

THENCE North along the West line of said tract 2,640' parallel to
the East line to the point beginning for said tract of land
located in Section 19.

Additionally,

Beginning at a point 650' South of the NW quarter for a point of
beginning for said tract of land located in the West half of
Section 29, go 2,640' East along the North line of said tract
parallel to the South line of said W/2 of Section 29;

THENCE South along the East line of said tract 4,630' parallel
with the West line to the SE corner of said tract of land;

THENCE West along the South line of said tract 2,640' parallel
with the North line to the SW corner of said tract of land;

THENCE North along the West line of said tract 4,630' parallel to
the East line to the point of beginning for said tract of land
located in Section 29.

T17N, R13W:

Beginning at a point on the NW corner of the SW/4 of Section 24,
go 5,280' East along the North line of the South half of Section
24 to a point at the NE corner of said tract of the SE/4;
THENCE South along the East line 2,640' parallel with the West
line to the SE corner of the SE/4 of said Section 24;
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THENCE South along the East line 465' parallel with the West line
to a point on said East line which is the SE corner of said tract
in Section 25;

THENCE West along the South line of said tract of land 2,640'
parallel with the North line of said tract;

THENCE North 465' along the West line parallel with the East line
to the NW corner of said tract of land located in Section 25;

THENCE West 2,640' along the South line parallel with the North
line to the SW/4 of Section of 24;

THENCE North along the West line 2,640' parallel to the East line
to the point of beginning.

The location of the Crownpoint mine is illustrated with respect
to topography, and cultural features on Figure 1.1-2.

1.1.2 Churchrock

The process facility for the Churchrock satellite will be located
in the SE/4, SE/4 of Section 8, T16N, R16W.

Mining could be located on one, or both of the parcels of land
owned, or leased to HRI on Section 8, and 17, T16N, R16W as
described below:

Section 8

SE/4 - 174.546 ac. Patent Mining Claims

Section 17

200.0 acres being NE/4, and the SE/4 NW/4

The location of the Churchrock property is illustrated with
respect to the topography, and cultural features on Figure 1.1-3.

1.1.3 Unit 1

The process facility for the Unit 1 satellite will be located in
the NE/4, SE/4 of Section 21, T17N, R13W.

Mining could be located on any of the parcels of land leased to
HRI as described below.

Sections 15, 16, 21, 22, 23, and 24, T17N, R13W:
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Section 15; SW/4 - 160 acres
Section 16; SE/4 - 160 acres
Section 21; E/2 - 320 acres
Section 22; W/2 NE/4 - 480 acres
Section 23; NW/4 - 160 acres
Section 24; NW/4 - 160 acres

The location of the Unit 1 properties is illustrated with respect
to topography, and cultural features in Figure 1.1-2.

1.2 History and Permitting of the Project

HRI initiated its License application in accordance with 10 CFR
Part 51.45, by submitting an environmental report (ER) to the NRC
by cover letter dated April 13, 1988. The ER was also provided
to the BIA, BLM, and others.

An application for a State of New Mexico discharge plan was
submitted at the same time the NRC License was initiated.
Subsequently, by letter dated April 25, 1988, HRI submitted an
application to the NRC for a source material license to
commercially produce uranium at its Church Rock ISL project,
McKinley County, New Mexico.

On October 12, 1988, HRI announced that it had acquired existing
mine facilities in Crownpoint, formerly owned by Conoco, and
Westinghouse Corporations, and proposed to conduct uranium
recovery processing there. By letter dated May 8, 1989, HRI
submitted a Supplemental Environmental Report addressing this
change.

Discharge plan DP-558 which authorized in situ mining at the
Churchrock section 8 location was approved by the New Mexico
Environment Improvement Division (now NMED) on November 2, 1989.
This approval was preceded by approval of an aquifer exemption by
the US EPA on June 21, 1989.

An application was submitted for water rights at the Churchrock
property to the New Mexico State Engineer on February 14, 1991.
This application was protested by the Navajo Nation on
jurisdictional grounds. On February 13, 1992, the application
was conditionally denied because of excessive project water
consumption.

The proposed mine plan was expanded when HRI acquired mineral
interests involving leases on allotted lands which were
designated Unit 1. HRI addressed adding these areas in a new ER
dated January 1992, and submitted to the NRC on April 23, 1992.
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Finally, the proposed project was again expanded to include
mineral claims near the former Conoco/Westinghouse underground
mine. The environmental report for this addition was submitted
on July 31, 1992.

An application was submitted to the New Mexico Environmental
Department on June 12, 1992, for authorization to mine on Section
24, and 19 of the Crownpoint Properties. This application was
subsequently withdrawn.

A UIC application was submitted to EPA on October 9, 1992 which
will authorize in situ mining on Unit 1 properties. This
application was subsequently withdrawn.

In March of 1993, HRI submitted an application to amend DP-558 by
adding the Section 17 property. A public hearing was conducted
in October of 1993 on the amendment. The hearing was convened,
and continued from time to time thereafter. The amendment was
approved by NMED on October 7, 1994. EPA did not issue the
requisite aquifer exemption for the property because of a
question over regulatory jurisdiction.

In October, 1994 the Draft Environmental Impact Statement (DEIS)
was released by an interagency review group consisting of the
U.S. Nuclear Regulatory Commission (NRC), the U.S. Bureau of Land
Management (BLM), and the U.S. Bureau of Indian Affairs (BIA).
The review group was assisted by input from the Navajo Nation,
the State of New Mexico, and other interested parties.

In February, 1995, NRC conducted public hearings on the Draft
EIS. Thereafter, NRC compiled public comments, and other
questions, and posed these to HRI as requests for additional
information by letter dated Jan. 11, 1996, February 9, 1996, and
July 15, 1996. HRI's responses to these documents were
forwarded on to NRC on February 20, April 1, and August 15
respectively.

In July, 1996, HRI submitted a renewal application to NMED for
DP-558. Also, in July, 1996, HRI submitted an application to
NMED for a separate discharge plan for the Section 17 property.
This bifurcation was designed to clearly distinguish between the
two properties (Sections 8 & 17) for the purpose of providing
flexibility in dealing with any future jurisdictional questions
which might arise.

In August, 1996, HRI submitted an application for a discharge
plan which will authorize in situ mining of the Crownpoint
Property for the south half of Section 24.
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In November, 1996, HRI submitted an application for an EPA UIC
permit which will authorize in situ mining of the Unit 1
Property.

In February, 1997, the Final Environmental Impact Statement
(FEIS) was released by an interagency review group consisting of
the U.S. Nuclear Regulatory Commission (NRC), the U.S. Bureau of
Land Management (BLM), and the U.S. Bureau of Indian Affairs
(BIA).

1.3 In Situ Mining Technique

In situ mining involves the use of a leaching solution
(lixiviant) to extract the mineral of interest from the geologic
formation in which it occurs. This is accomplished by injecting
the lixiviant through injection wells completed in the zone of
interest, dissolving the target minerals, then recovering the
pregnant lixiviant, or production fluid by pumping production
wells. At HRI's properties, uranium will be extracted from roll
front type deposits which contain an average ore grade of
approximately 0.15 percent. The ore deposits are usually a few
feet in thickness.

Various well patterns are typically used for uranium in situ
mining at the CUP. Each wellfield area consists of groups of
these patterns which are installed to correspond to the irregular
geometry of the ore bodies.

At the CUP, the lixiviant consists of native groundwater to which
gaseous carbon dioxide(or some form of sodium bicarbonate), and
oxygen have been added. After the lixiviant is injected into
injection wells, and recovered through production wells it is
piped to the ion exchange facility where the uranium is removed
by circulating the pregnant lixiviant through ion exchange resin.
The barren lixiviant is returned to the wellfield. At the
satellite projects, ion exchange resin, or yellowcake slurry will
be transported in appropriate trailers to the CCP where it will
be further processed to its final form. If resin is hauled, it
will be returned to the IX system for further use after it has
been stripped of uranium at the CCP.

Once the economic recovery limit of a mine area is reached,
lixiviant injection is stopped, and the affected ground water is
treated (restored) to return the water to a quality consistent
with baseline as specified in Section 10, and/or as required by
NRC, and other controlling regulatory authorities.
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An extensive water monitoring program is required for in situ
mining. Specifically designated wells are monitored for water
level, and sampled for certain water quality parameters on a
regular basis to ensure that the injected lixiviant stays within
the defined production zone.

The chief components of an in situ uranium recovery facility
include:

a. Mining process, where a lixiviant stream is
continuously recirculated from the recovery plant into
injection wells, through ore bearing, and a uranium-rich
(pregnant) lixiviant is withdrawn (via production wells)and
recirculated to the recovery plant;

b. The recovery plant, where uranium in the pregnant
lixiviant is extracted, and the resulting barren lixiviant
is recirculated through the wellfields.

c. Yellowcake precipitation, and concentration in the form
of oxide (U308 or yellowcake) which may be shipped either as
a wet solid, or slurry (in appropriate trailers), or as dry
powder (in drums).

d. The CUP will utilize a yellowcake dryer to finish the
dry product.

1.3.1 In Situ Mineral Extraction Preserves the Surface

Uranium mineralization makes up only a small portion of the total
mass of uranium ore, therefore, after mining the structural
integrity of the host aquifer is maintained, and no land
subsidence occurs. However, as part of HRI's site reclamation
plan, the company will monitor if depressions appear at the
surface due to subsurface collapse, and return the land surface
to its general contour as part of the projects surface
reclamation activities.

1.3.2 Restoration

Once the economic recovery limit of a mine area is reached,
lixiviant injection is stopped, and the affected ground water is
treated (restored) to return the quality of water to
preoperational baseline conditions, or quality of use, as
appropriate.
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1.3.3 Advantages of In Situ Uranium Mining

Uranium in situ mining is a proven technology that has been
successfully demonstrated commercially in the states of Nebraska,
Texas, and Wyoming. URI, HRI's affiliate, has extensive
commercial experience in uranium in situ mining in the state of
Texas from 1978 to the present. In situ mining of uranium is
environmentally superior to conventional open pit uranium mining
as evidenced by the following:

a. In situ mining results in significantly less surface
disturbance. Mine pits, waste dumps, haul roads, and
tailings ponds are not needed.

b. Compared to conventional mining, in situ mining reduces
the short- and long-term exposure to the general population
to extremely low levels because almost all of the source
term remains underground in its natural location. Very
little residual radioactive waste is produced, and there are
no tailings. Land, and water are returned to their original,
pre-mining use, and quality.

c. In situ mining requires much less water than pit, or
underground mine dewatering, or conventional milling.

d. The lack of heavy equipment, haul roads, waste dumps,
etc., result in virtually no air quality degradation at in
situ mines.

e. Fewer employees are needed at in situ mines, thereby
reducing transportation, and socioeconomic concerns.

f. Aquifers are not excavated, but remain intact during,
and after in situ mining so they remains available for
future uses. Not creating large excavations opens the
surrounding land for grazing, or raising crops

g. The technology of recirculating mine fluids through the
ion exchange facility reduces the amount of solids to a
negligible quantity, and tailings ponds are not used,
thereby eliminating a major groundwater pollution concern.

1.4 Schedule for Mining Related Activities

Within the wellfield, individual wells will be shut down when
they cease to be economically productive. When an entire segment
of a wellfield has been depleted of uranium, restoration will be
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started via ground water sweeping, and/or reverse osmosis
treatment, and brine concentration.

The projected general production, and restoration schedule for
the CUP is show on Figure 1.4-1. It should be emphasized that
this schedule is projected, and will ultimately be impacted by
regulatory, and market influences. More detailed production, and
restoration schedules are described below.

1.4.1 Crownpoint

The proposed mining plan at the CCP is summarized on Figure 1.4-
2. Individual mine areas which are listed on Figure 1.4-2 are
shown on 1.4-3.

Prior to the injection of lixiviant at the Crownpoint site, HRI
will replace the town of Crownpoint water supply wells NTUA-l,
NTUA-2, BIA-3, BIA-5, and BIA-6. In addition, HRI will construct
a water system pipeline, and provide funds so that the Navajo
Tribal Utility Authority (NTUA), and Bureau of Indian affairs
(BIA) water supply systems can be connected. The wells, pumps,
pipelines, and any other necessary changes to the existing water
supply system will be made so the system can continue to provide
the same quantity of water. The new wells will be located so
that the water quality at each individual wellhead will not
exceed EPA primary, and secondary drinking water standards, and a
concentration of 0.44 mg/l uranium as a result of future in situ
leach mining activities at the Unit 1, and Crownpoint sites. HRI
will coordinate with the appropriate agencies, and regulatory
authorities, including the BIA, and the Navajo Nation Division of
Water Resources, and the Navajo Nation Environmental Protection
agency (NNEPA), and the NTUA, to determine the appropriate
placement of the new wells. Further, the existing wells will be
abandoned, and sealed in accordance with applicable guidelines.

Within the wellfield, individual wells will be shut down when
they cease to be economically productive. When an entire segment
of a wellfield has been depleted of uranium, restoration will be
started via ground water sweep, and/or reverse osmosis treatment,
and brine concentration. The estimated productive/restoration
life of the wellfields at CCP is about 16 years. All timing is
subject to discovery of additional reserves which will, by
necessity, extend the mine life before final decommissioning.
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1.4.2 Unit 1

The proposed mining plan at the Unit 1 Satellite Operating Area
#1 is summarized on Figures 1.4-4, and 1.4-5. Within the
wellfield, individual wells will be shut down when they cease to
be economically productive. When an entire segment of a
wellfield has been depleted of uranium, restoration will be
started via ground water sweep, and/or reverse osmosis treatment,
and brine concentration. The estimated productive/restoration
life of Operating Area #1 is 6.5 years. All timing is subject to
discovery of additional reserves which will, by necessity, extend
the mine life before final decommissioning.

1.4.3 Churchrock

The proposed mining plan at Churchrock is summarized on Figures
1.4-6 through 1.4-8. Individual mine areas which are listed on
Figures 1.4-6, and 1.4-7 are shown on Figure 1.4-8. Production
will proceed first on Section 8. Within the wellfield,
individual wells will be shut down when they cease to be
economically productive. When an entire segment of a wellfield
has been depleted of uranium, restoration will be started via
ground water sweep, and/or reverse osmosis treatment, and brine
concentration. The estimated productive/restoration life of the
wellfields at Churchrock Section 8 is 5.5 years.

Production is scheduled to begin on Section 17 following Section
8 with the same production/restoration criteria stated above.
The estimated production/restoration life of the well fields at
Churchrock Section 17 is 4.5 years, including final
decommissioning on Section 8 at the end of the project. All
timing is subject to discovery of additional reserves which will,
by necessity, extend the mine life before final decommissioning.

1.5 Waste Disposal

HRI will maintain an area within the restricted area boundary for
storing contaminated materials prior to disposal. All
contaminated pond residue, and other waste will be disposed of at
an NRC-or Agreement State-licensed waste disposal site. Prior to
beginning operations, HRI will develop, and maintain an agreement
for the disposal of lle(2) by-product material with a facility
licensed by the NRC, or an Agreement State to accept such
material. Liquid wastes will be disposed of by either surface
irrigation, surface discharge, deep disposal well, or
evaporation.
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1.6 Surety Bonding

HRI will provide financial security for mine closure, including
surface, and subsurface restoration, and reclamation. The amount
of the surety will be determined by the NRC based on cost
estimates for completion of the approved reclamation plan by a
third party in the event that HRI defaults. The surety will be
reviewed annually by the NRC, and adjusted to reflect expansions
in operations, changes in engineering design, and inflation. The
amount of surety will also be subject to NMED, and/or EPA
regulatory approval, and the form will meet the requirements of
NMWQQC 5-210.B.17, and/or 40CFR144.63.

1.7 Cultural Resources Management

HRI will maintain, and implement a final cultural resources
management plan for all mineral operating lease areas, and other
land affected by licensed activities, pursuant to the National
Historic Preservation Act Section 106 review, and consultation
process. The plan will provide specific procedures to implement
HRI's policy of avoiding cultural resources. The plan will
include archaeological, and traditional cultural property surveys
of all lease areas, identification of protection areas where
human activity will be prohibited, archaeological testing (by an
archaeologist contracted to HRI, and holding appropriate permits
from the Navajo Nation, and the State of New Mexico) before
subsurface disturbance occurs at a specific location, and
archaeological monitoring during all ground disturbing
construction, drilling, and operation activities. In the event
that previously unidentified cultural resources, or human remains
are discovered during project activities, the activity in the
area will cease, appropriate protective action, and consultation
will be conducted, and if indicated, the artifacts, or human
remains will be evaluated for their significance.

1.8 NRC Performance Based Licensing (PBL)

Consistent with NRC licensing policy, HRI is planning operations
to be consistent with PBL license format. Under the PBL format,
HRI will ensure the proper implementation of the Performance
Based Condition. Under this format HRI can:

a. Make changes in the facility, or process, as presented
in the COP,

b. Make changes in the procedures presented in the COP,
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c. Conduct tests, or experiments not presented in the COP,
without prior NRC approval, if HRI ensures that the
following conditions are met:

1. The change, test, or experiment does not conflict
with any requirement specifically stated in the license
(excluding material referenced in the Performance Based
License Condition), or impair HRI's ability to meet all
applicable NRC regulations.

2. There is no degradation in the essential safety,
or environmental commitments in the license.

3. The change, test, or experiment is consistent with
NRC's conclusions regarding actions analyzed, and
selected in the Final Environmental Impact Statement.

If the provisions of 1.8 are not met, HRI is required to submit
an application for a License Amendment to the NRC. HRI's
determinations whether the above conditions are satisfied will be
made by a Safety, and Environmental Review Panel (SERP). The
SERP will consist of a minimum of three individuals. One member
of the SERP will have expertise in management, and will be
responsible for managerial, and financial approval changes; one
member will have expertise in operations, and/or construction,
and will have expertise in implementation of any changes; and,
one will be the Environmental Manager. Additional members may be
included in the SERP as appropriate to address technical aspects
in several areas, such as health physics, ground water hydrology,
surface water hydrology, specific earth sciences, and others.
Temporary members, or permanent members other than the three
identified above, may be outside consultants.

1.9 Maintaining Records

HRI will maintain records of any changes made pursuant to the
Performance Based License Condition until license termination.
The records will include written safety, and environmental
evaluations made by the SERP that provide the basis for the
determination that the particular change is in compliance with
the requirements referred to above. HRI will furnish an Annual
Report to NRC that describes such changes, tests, or experiments,
including a summary of the safety, and environmental evaluation
of each. In addition, HRI will annually revise the COP of the
License Application to reflect changes made under this condition.
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2.0 SURFACE FACILITIES

The proposed CUP will consist of three separate facilities
including the Churchrock, and Unit 1 Satellites, and the
Crownpoint Central Plant, or CCP. Each plant of the CUP will
contain equipment used for production, and restoration. The CCP,
and individual satellite plants will be similar except the CCP
will contain a dryer, and yellowcake drum storage area. In Situ
mining is planned for each location.

2.1 Processing Plant Equipment

At each site, including the CCP, and satellites, HRI will conduct
uranium mineral extraction using columns containing IX resin,
vessels to store various solutions, piping, and pumps. The
proposed process pumps lixiviant from the wellfield through the
columns,. and returns it to the wellfield injection circuit. The
IX system will be operated in a closed system under low but
continuous pressure. When uranium is removed from the resins,
the concentrated uranium solution will be stored, and processed
in precipitation tanks. Precipitated uranium will be sent
through the drying process, where it will be partly dewatered,
washed, dried, and packaged for storage, and shipment.

The CCP (Figure 2.1-1), and satellite processing plants (Figure
2.1-2) will contain various vessels to hold, and process liquid
solutions. The principal vessels will include IX columns,
elution columns, and yellowcake precipitation tanks. Other tanks
will hold barren eluant, and yellowcake slurry. HRI's COP
includes general specifications for all vessels, and piping. The
specifications cite applicable American Society for Testing, and
Materials (ASTM) standards for plastic, and fiberglass
components, and American Society of Metallurgical Engineers
(ASME) guides for all steel vessels that will be operated under
pressure.

The satellite facilities at Churchrock, and Unit 1 will produce
resin loaded with uranyl carbonate complex, or yellowcake slurry,
but the CCP will also include drying, and packaging equipment.
Access to the yellowcake storage area will be restricted. Liquid
oxygen tanks will be located in the well fields. Other chemical
storage tanks may be located on a concrete pad near the retention
ponds.
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Major structures to be provided at each facility initially
include:

a. process pad, on which uranium ion exchange equipment
will be located (Table 2.1-2);

b. waste retention ponds;

c. restoration treatment equipment also located in the
processing plant;

d. office, and service building (laboratory control room,
workshops, etc.);

e. production chemical storage pad, and;

f. brine concentrator pad.

Table 2.1-2 CUP Processing Equipment.

Restoration Equipment Processing Equipment
Chemical Tanks Chemical Tanks
Cleaners Sand Filters
Mix Tank Ion Exchange Columns
RO Water Storage Pumps
Final Filters Barren Eluant Columns*
RO Units Yellowcake Slurry Tanks*
RO Ion Exchange Yellowcake Storage Tanks*
RO Sand Filters Filter Press*
Brine Concentrator Dryer**

* If yellowcake is produced
** CCP Only

2.2 Process Pad

The process pad will be made of concrete, and provided with
sumps, drains, and at least a 6 inch high curb at the periphery.
Thicker footers will be provided where heavy processing
equipment, and vessels will be located. The curb will be
designed to confine, and hold potential spills in the plant, and
potentially contaminated runoff from the processing equipment
area. This spilled material will then be transferred into storage
tanks, or lined retention ponds. The pad curb, and sump will be
adequate to contain the volume of the largest tank on the pad.

2.3 Retention Ponds

Where practical at the CUP, retention ponds will be constructed
such that all retained fluid is below ground level. This will
eliminate the potential for embankment failure, and the need for
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NRC Regulatory Guide 3.11 criteria. Retention ponds will be added
as needed to accommodate the fluid handling requirements of the
operation.

The purpose of retention ponds is to store waste, or restoration
water until treatment, promote evaporative loss of water which
cannot be discharged to the environment, and maintain control of
source, and byproduct material found in the liquid effluents from
solution mining. Initially, two, or more retention ponds will be
constructed at each site. These ponds will occupy up to 6 acres.
If below ground level construction is not possible, HRI commits
to design, and construct its pond embankments to meet
specifications in NRC Regulatory Guide 3.11, Design,
Construction, and Inspection of Embankment Retention Systems for
Uranium Mills.

Sixty days prior to beginning construction of wastewater
retention ponds at any CUP production center, HRI will submit for
NRC approval, detailed drawings, and analysis/calculations for
the-pond embankment locations, diversion channels, and erosion
protection design. Additionally, HRI will demonstrate through
detailed engineering analyses that the ponds, and diversion
channels around the ponds will be stable under a probable maximum
flood condition, in accordance with NRC Staff Technical Position
#WM-8201, Hydrologic Design Criteria for Tailings Retention
Systems. Included in this submittal will be HRI's planned SOP
for inspecting, and maintaining the pond liners, and embankments,
diversion channel, etc.

Standard provisions for the ponds will be two impermeable
synthetic membrane liners: an inner 30 mil Hypalon liner, or
equivalent, and an outer liner 36 mils thick made of Hypalon, or
equivalent (1 mil=0.001 inch). A space 4 to 5 inches thick
between the two liners will contain sand, or some other
(granular) porous medium, and a drainage network of open piping,
forming an underdrain leak detection system. The (inner) liner
will provide secondary containment for any leakage that may
occur. The ponds will be inspected daily for leakage. Fluid of
any quantity found in the leak detection system will be cause for
immediate corrective action, including immediate notification of
NRC by telephone.

2.3.1 Churchrock Pond Design Features

Based on results of surface hydrological engineering analysis
which HRI performed for the Churchrock Satellite process facility
(Espey, Huston & Ass. Inc. 1993, 1996b), HRI concluded that the
nearby, unnamed tributary of the Puerco River, and its overbanks
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do not affect the proposed satellite in the Probable Maximum
Precipitation (PMP)/ Probable Maximum Flood (PMF) event. The
Puerco River was not considered a flood hazard to the satellite
due to its extreme horizontal separation from the site, more than
1 mile to the south. The backwater effects of the Puerco River on
the unnamed tributary leading to the site are not considered
substantial enough to warrant an in-depth investigation. The
study concluded that a riprap diversion channel will be
sufficient to route surface water reaching the proposed site.
Further detailing of the channel is dependent on the proposed
site grading, and will be part of the license condition.

2.3.2 Crownpoint Pond Design Features

In the event that HRI elects to maintain the existing on-site
lined impoundments in their current location at the CCP, the
channel, and erosion protection improvements as described in the
following analysis will be performed.

A surface hydrological engineering analysis was performed to
determine the adequacy of the existing drainage channel, and
berms south, and west of the three impoundment ponds (Espey,
Huston & Ass. Inc., 1996a). This channel was determined to be
inadequately sized to carry a PMF event. A proposed solution was
selected which is designed to prevent the PMF from overtopping
the embankment, and to maintain effective erosion protection
along its slope.

Initially, a surface water hydrologic analysis was performed for
the site to determine a peak flow rate based on a PMP event. The
selection of the PMP as a design storm based on NRC Staff
Technical Position WM 8201 Hydrologic Criteria for Tailings
Retention Systems. The particular PMP event selected is based on
the criteria stated in Chapter 2: Design Flood Estimation from
Methodologies for Evaluating Long-Term Stabilization Designs of
Uranium Mill Tailings Impoundments prepared for the U.S. Nuclear
Regulatory Commission, and HMR #49 Probable Maximum Precipitation
Estimates, Colorado River, and Great Basin Drainages prepared by
the National Weather Service. From these sources a 6-hour
drainage average depth local-storm PMP was determined to be the
most conservative PMP for this analysis.

Using USGS topography maps along with on-site 1"=100' scale
topography maps, a 2.7 square mile drainage basin was determined
for a design point approximately 3500 feet downstream of the
existing facility site. This drainage basin was separated into
drainage areas to determine how stormwater runoff reaches
portions of the site. Soil Conservation Service (SCS)
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methodology was used to determine Runoff Curve Numbers (CN), and
Time of Concentration (T) values. The CN values are
conservatively estimated in the range of 87-88. The T values
ranged from 20-45 minutes. This data was used in the U.S. Army
Corps of Engineers (ACOE) HEC-1 Flood Hydrograph Computer Model,
along with the calculated PMP, to calculate runoff hydrographs.
From these hydrographs, peak flow rates were selected for use in
calculating the PMF. Three rates were selected along the
channel, and occur at approximately 2.5 hours into the 6-hour
PMP, and are summarized in the Table 2.3-1.

Table 2.3-1 Hydrologic Summary Table

Location Contributing Drainage Peak Flow Rate for PMP
Area

Upstream end of existing
diversion channel
(southeast corner of 1.37 mi2  11428 cfs
site)

Confluence of existing
diversion channel, and
arroyo (southwest corner 1.75 mi2  14516 cfs
of site)

Approximately 3500 feet
downstream of the end of 2.73 mi2

the 19599 cfs
diversion channel

To determine the PMF water surface profile, and channel
velocities, an ACOE HEC-2 Water Surface Profile Computer Model
was prepared. Supplemental information was determined using the
ACOE HEC-RAS (River Analysis System) Computer Modeling Software.
Topographical information for the channel, and its overbanks were
determined using 1"=100' scale on-site topography maps.
Selection of other variables, such as surface roughness
coefficients ('n' values), is based on a sensitivity analysis to
determine the most conservative values.

Based on the existing conditions analysis, all three impoundment
ponds are inundated by the PMF. The flooding of the westernmost
pond (containing drill mud) is due in part by the backwater
effect of the road, and culvert just to the northwest. However,
the primary reason all three ponds are inundated is that the
drainage channel is not adequately sized to accommodate the PMF.
The high flows also produce high velocities within the channel as
determined by the HEC-2 computer model. These velocities are
sufficient to cause erosion of the existing embankment.
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A proposed solution was selected that protects the two uppermost
ponds, and abandons the use of the lowest pond (containing drill
mud). This proposed solution begins by lowering, and widening
the existing channel to a 40-foot bottom width with 3:1
sideslopes. The limits of this improvement fall between where
the two arroyos reach the channel at the Southeast, and southwest
corners of the site. The channel will expand to the south so as
not to encroach on the existing embankment between the channel,
and impoundment ponds. It will also be lowered to eliminate the
concrete pad washout at the southwest corner, and to reduce the
elevation of the PMF. Its slope will be approximately 0.005 with
several small drops lined with rock riprap. In addition, rock
riprap will be laid on the embankment between the impoundment
ponds, and the channel to protect that slope from erosive
velocities which still occur in this proposed condition, although
at a reduced rate. Finally, the existing road, and culvert will
be demolished, and converted to a low water crossing.

The riprap design for median rock size (D50), and layer thickness
were determined by using methodologies described in Design of
Erosion Protection Covers for Stabilization of Uranium Mill
Tailings Sites prepared for the NRC. Using the Safety Factors
Method, a D50 size of approximately 16" has been preliminary
determined based on flow depth, and channel slope. Additionally,
the minimum thickness of the rock layer should be about three
feet.

2.3.3 Unit 1 Pond Design Features

A qualitative description, and assessment of the surface water
drainage conditions was conducted for the Unit 1 Satellite
Site(Espey, Huston & Ass. Inc., 1996c). A portion of the
Crownpoint, NM quadrangle, by USGS, and an aerial photo of the
site, were used to conduct this qualitative analysis.

The Unit 1 Satellite is located approximately 3.5 miles west of
Crownpoint. The proposed site lies on a high ridge between two
existing shallow arroyos. These arroyos run from south to north,
and begin on the north side of the access road to the site. The
proposed site (building, and ponds) is no closer than 500 feet to
either arroyo.

A Rational Method Calculation was performed to determine
approximate flows reaching the arroyos in the vicinity of the
project site during the Probable Maximum Precipitation (PMP)
event. A full (100%) lhr-lmi2  PMP rainfall, adjusted for
elevation, is approximately 8.9 inches. The rainfall depth is
dependent on the rainfall duration for each drainage area. It
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was calculated by determining times of concentration (Ta) for the
two small drainage areas leading to the arroyos, and using Tc as
an approximate rainfall duration. The rainfall duration, and
depth were then used to determine rainfall intensity for each
drainage area.

A possible solution to route Drainage Area 3 away from the
proposed site is a diversion channel that directs flows toward
the East Arroyo. Table 2.3-2 shows a breakdown of existing, and
proposed hydrologic characteristics of the Drainage Areas based
on their delineations shown on Figure 2.3-1.

Table 2.3-2 HYDROLOGIC (RATIONAL METHOD) SUMMARY TABLE
Drainage Time of Intensity Runoff Peak PMP
Area (A) Concentrat (I=rainfall Coefficie Flow Rate

ion (Tc) depth/duratio nt (Q=CIA)
(ac) (min) n) (C) (cfs)

(in/hr)C-)
East
Arroyo, 55 27 17.2 1.0 946
Existing
Conditions
(DA1)
Drainage 657
Area 3, 45 33 14.6 1.0
Existing
Conditions
East 1390
Arroyo, 100 35 13.9 1.0
Proposed
Conditions
(DA1+DA3)
West
Arroyo, 230 55 9.5 10. 2185
Existing,
and
Proposed
Conditions
(DA2)

Using Manning's equation, routing Drainage Area 3 towards the
East Arroyo could be handled by a trapezoidal channel 3' deep, 8'
wide, with 5:1 sideslopes, at an incline of 2%. The velocity in
this proposed channel is about 10 feet per second (fps), but
erosion should be of minor significance considering the
horizontal separation from the proposed site. With both arroyos
Figure 2.3-1 beginning near the site, there is not much
opportunity to accumulate significant flows, or flooding
elevations. With the flows listed above, overtopping of the
arroyos will be likely to occur, but the 500 foot separation
between the arroyos, and the site should be more than sufficient
to avoid the Probable Maximum Flood (PMF) Floodplain. A more
detailed look at arroyo flooding will be part of the license
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condition. Local on-site drainage, and diversion will also be
handled at a later date through the site development plans, and
part of the license condition. Local on-site drainage, and
diversion will also be handled at a later date through the site
development plans, and part of the license condition.

2.4 Tankage

2.4.1 Fiberglass Vessels

The standard utilized in the fabrication of fiberglass reinforced
tanks conform to Voluntary Product Standard PS 15-69. This
voluntary standard, initiated by the Society of Plastics
Industry, Inc., developed under the Procedures for the
Development of Voluntary Product Standards, published by the
Department of Commerce. The purpose of this product standard is
to establish a national basis for standard sizes, dimensions, and
significant quality requirements for commercially available,
glass-fiber-reinforced, chemical-resistant process equipment.
Nomenclature used in the industry comes from American Society for
Testing, and Materials (ASTM) Designation D883-69, Standard
Nomenclature Relating to Plastics, and includes the following
definitions:

a. Glass Content - Glass content will be determined in
accordance of ASTM Designation D2584-67T, Tentative Method
of Test for Ignition Loss of Cured Reinforced Resins.

b. Tensile Strength - Tensile strength will be determined
in accordance with ASTM Designation D638-67T, Standard
Method of Test for Tensile Properties of Plastics.

c. Flexural Strength - Flexural strength will be
determined in accordance with Procedure A, and Table 1 of
ASTM Designation D790-66, Standard Method of Test for
Flexural Properties of Plastics.

d. Flexural Modulus - The tangent modulus of elasticity in
flexure will be determined by ASTM Method D790-66.

e. Hardness - The hardness will be determined in
accordance with ASTM Designation D2583-67, Standard Methods
of Test for Indentation Hardness of Plastics by Means of a
Barcol Impressor.
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2.4.2 Vessel Design - Fiberglass

The design of vessel wall thickness is predicated on using a
safety factor of 10 to 1; using mechanical property data for
Glass Content, Tensile Strength, Flexural Strength, Flexural
Modulus, and Hardness; utilizing a liquid specific gravity of
1.2; and temperatures of 180 degrees Farenheit. Glass content,
tensile strength, flexural strength, flexural modulus, and
hardness will be determined in accordance with the American
Society for Testing Materials (ASTM).

2.4.3 Choice of Fiberglass

When bidding fiberglass vessels to commercial fabricators, HRI
always requests conformity to Voluntary Product Standard PS 15-
69. This standard addresses the criteria used in manufacturing
fiberglass flanges, vents, elbows, tees, crosses, eccentric
reducers, and the compounds. Finally, the resin of choice for
most applications within the recovery operation is one that can
stand up to acids, and bases over a broad pH spectrum.

2.4.4 Steel Vessels

Sand filters, and downflow ion exchange vessels will be
fabricated from steel using the American Society of Metallurgical
Engineers (ASME) guide of Section VIII, Division 1, for the
design, and fabrication of pressure vessels. This design
incorporates a safety factor of four times the design pressure at
conditions specified by the end user. Pressure testing for at
least one hour at 1.5 times maximum operating pressures is
required to obtain ASME coding. HRI specifies all of its steel
pressure vessels to be built to these standards.

2.4.5 Piping

Process piping within the plant facility will be made of steel,
polyvinyl chloride (PVC), fiberglass, and high density
polyethylene (HDPE) of varying diameters, and wall thickness
which follow ASTM standards. Wherever applicable, the use of
PVC, and HDPE piping will be utilized because of their superior
rating for chemical resistivity.

a. PVC Piping - ASTM standards for PVC pipe, and fittings
are divided among five groups. These groups are: Group A,
Plastic Pipe Specifications; Group B, Plastic Pipe Fittings
Specifications; Group C, Plastic Piping Solvents, Cements,
and Joints; Group D, Methods of Test; and Group E,
Recommended Practices. In addition, Product Standards have
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been established for each grouping. Type I, and II PVC are
defined by manufacturer's recommended standards, and these
standards originated from Product, and ASTM Standards.

Processing solutions are normally transferred under load
pressures (<150 psig) within the plant facility. According
to PS 21-70, and ASTM 1785, the maximum working pressure at
73.4 degrees Fahrenheit for 8 inch, schedule 40 PVC is 160
psig. Most PVC piping within the extraction facility will
range below 6 inches in diameter. Maximum working pressure
for 6 inch diameter PVC is 180 psig. Schedule 80 PVC, which
has a wall thickness slightly larger than schedule 40, can
sustain maximum operating pressures at higher levels. For
example, 6 inch diameter schedule 80 PVC pipe has a maximum
operating pressure of 280 psig.

All process piping will be designed in accordance with
generally accepted engineering standards according to the
flowrate, required pressure, and the medium being processed.
Process pumps will also be sized to minimize required
discharge pressures to achieve transfer requirements as
specified.

b. Steel Piping - The use of steel piping will be
minimized within the water treatment facility. However, if
steel pipe is specified for a particular application, then
the rated operating pressure for that pipe will be used in
the design specifications. The construction of line steel
pipe conforms to ASME A53 for standard plain end pipe. For
example, Grade A pipe of dimensions 8 inches, 10 inches, and
12 inches have maximum operating pressures of 1,300, 1,200,
and 1,400 psig respectively. These safe operating pressures
far exceed any that will be employed at either the central
plant, or satellite facilities.

HRI will employ all safety, and design features that have
been successfully employed at its twin operations in Texas.
The use of generally accepted engineering design will be
utilized in the specification, and selection of piping, and
tankage.

2.5 Yellowcake Dryer at Crownpoint

Yellow-cake slurry at Crownpoint will be dried by a batch-type
rotary vacuum dryer system. The drying, and packaging will occur
in the same area. Yellowcake drums awaiting shipment will be
stored on a curbed concrete pad inside the restricted area.
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a. a drying chamber, approximately 4 ft. by 12 ft.,
equipped with an internal mixing auger, and a mechanism for
directly discharging the dried product into 55 gallon drums;

b. a bag filter to capture, and return to the drying
chamber the entrained solid particles present in the exiting
vapor stream;

c. a water-cooled condensing unit to cool, and liquefy
water evaporated from the yellowcake slurry;

d. a vacuum pump, and;

e. a recirculating closed-loop hot oil heating system that
uses a propane, or natural gas-fired, or electric boiler to
heat the oil.

2.5.1 Operation of the Vacuum Dryer

A feed slurry, containing approximately 50% water by volume, is
pumped into the drying chamber. Slurry transfer is made by
hydraulic transport through a pumping loop. A complete batch
(approximately 2500 kg of yellow-cake) obtained from the filter
press is transferred to the dryer, and a record of the production
inventory is kept by weighing the yellow-cake drums. Drying is
achieved at about 100 degrees Celsius in a vacuum of 18 to 26
inches of mercury, with the hot oil recirculating around the
drying chamber at about 230 degrees C. Drying progress is
monitored by the rise in level of condensed water in the
condenser column. Drying time is typically 9-14 hours per batch.
Total cycle time including cooling, drum packaging, anid refilling
is about 16 to 24 hours.

HRI will, during all periods of yellowcake drying operations,
ensure that the manufacturer recommended vacuum pressure is
maintained in the drying chamber. This will be accomplished by
continuously monitoring differential pressure, and installing
instrumentation which will signal an audible alarm if air
pressure differential falls below the manufacturers recommended
levels. Yellowcake drying operations will be immediately
suspended if any emission control equipment for the yellowcake
drying, or packaging areas is not operating within the
specifications for design performance.
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2.5.2 Dryer Control of Particulates Emissions

The bag filter is designed to recover 99.5% of the solids
entrained in the water vapor, and any solids escaping this filter
are captured by the circulating sealant water within the vacuum
pump. This water, which is kept cool by passage through a
cooling tower, is periodically diverted to the production circuit
to recover collected yellowcake particles, or is diverted to the
wastewater circuit. The vapor discharge line from the vacuum
pump is vented to the atmosphere.

2.5.3 Packaging

Dried yellowcake will be packaged in appropriately labeled,
USDOT-approved, 55 gallon drums. Each drum in turn will be placed
on a vibrating platform beneath the drying chamber, raised
hydraulically, and secured at the rim to the dryer discharge
chute. Drums will contain 650-1000 pounds of yellowcake. Filled
drums will be lowered, covered, sealed, weighed, labeled, and
moved to storage by means of forklift trucks, or dollies
specifically designed for this purpose.

.2.5.4 Transportation of Chemicals, and Reagents

HRI uses a number of reagents in the production of yellowcake.
The primary reagents that will be transported are HCl, NaOH,
NaHCO3, H202, compressed liquid C02, liquid 02, and NaCl. All
transportation will be on paved roads except for a 9200 foot
segment of unpaved, maintained road between Unit 1, and Navajo
Highway #9, and a 1500 foot maintained segment of Church Road
between Navajo #9, and the CCP.

2.5.5 Transportation To/From CCP

Because resin, or slurry will be transported from Churchrock, and
UNIT I, and dried product will be transported from CCP,
transportation safety must be addressed. At the maximum
production rate of 1 million lbs. per year for each satellite it
is anticipated that either 100 shipments of yellowcake, or 1000
shipments of resin will be transported from each satellite
facility to the CCP per year. All transportation will be on
paved roads except for a 9200 foot segment of unpaved, maintained
road between the Unit 1 satellite, and Navajo Highway #9, and a
1500 foot maintained segment of Church Road between Navajo 9, and
the CCP. Additionally, HRI will utilize the by-pass route so
shipments of material will not pass through the town of
Crownpoint. All delivery trucks used to transport project
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materials (resin, uranium slurry, yellowcake, etc.) will carry
the appropriate certificates of safety inspections, and all
delivery truck drivers will hold appropriate licenses. The
transportation route is shown on Figure 2.5-1.

2.5.6 Transportation of Yellowcake to Conversion Plant

Following drying, and packaging of the yellowcake product, the
product is sold to utilities. Yellowcake is sold, and
transported from the CCP with the same precautions defined in
2.5.5 except that the yellowcake will be shipped south on Highway
371 to Interstate 40 near Thoreau. Depending on production
levels, twenty to sixty shipments a year are anticipated.

2.6 Wellfields

2.6.1 Churchrock

Wellfields at the Churchrock satellite facility will be confined
to T16N, R16W, Sections 8 & 17 as described in Section 1.1.2.
The Churchrock satellite will consist of one mine unit which will
be developed in two phases: the Section 8 phase, and the Section
17 phase. The mine area (the area completely contained within
the monitor well ring) will consist of approximately 200 acres.

The layout of the wellfield is shown on Figure 1.4-8. It is in
the floor of the valley, and will not be affected by the nearby
escarpments. Fully developed, it will consist of multiple
injection, and production wells which will feed into
approximately 19 metering houses. All distribution lines from
the individual wells to the meter house will be buried below
frost depth. Main trunklines will be on the surface, or buried,
and will lead from the meter houses to the Satellite plant on
Section 8.

2.6.2 Crownpoint

Wellfields at the CCP will be confined to T17N, R12W, & R13W as
described in Section 1.1.1. The initial operating area will
consist of one mine unit on the south 1/2 of Section 24. The mine
area (the area completely contained within the monitor well ring)
will consist of approximately 355 acres. The layout of the
initial wellfield is shown on Figure 1.4-3. The wellfield will
be located on flat terrain. Fully developed it will consist of
multiple injection, and production wells which will feed into
approximately 25 metering houses. All distribution lines from
the individual wells to the meter house will be buried below
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frost depth. Main trunklines will be on the surface, or buried,
and will lead from the meter house to the adjacent CCP.

2.6.3 Unit 1

Wellfields at the Unit 1 satellite will be confined to T17N, R13W
as described in Section 1.1.3. The initial operating area will
consist of one mine unit centered in the land block. The mine
area (the area completely contained within the monitor well ring)
will consist of 750 acres when fully developed.

The layout of the initial wellfield is shown on Figure 1.4-5. It
will consist multiple injection, and production wells which will
feed into approximately 14 metering houses. All distribution
lines from the individual wells to the meter house will be buried
below frost depth. Main trunklines will be on the surface, or
buried, and will lead from the meter house to the Satellite plant
on Section 21.

2.7 Land Application of Approved Waste Water

Depending on restoration strategy, process waste water during
restoration may be used for land application. This waste water
will undergo appropriate treatment to remove uranium, and radium,
and will have acceptable quality standards.

2.7.1 Churchrock

HRI has identified one property for possible acquisition for the
purpose of licensed land application of approved waste water.
Additionally, HRI has rights to a number of blocks of property
topographically suitable for land application.

Section 16 - T16N, R16W - is property which is owned by the state
of New Mexico. The property consists of 640 acres, of which most
is pasture, and will be suitable for land application. Its
proximity to the Churchrock satellite makes it an attractive
location for land application. This will be the largest
potential parcel that will be considered for land application.
For the purpose of cumulative impact, the maximum affected area
will be 640 acres.

HRI also has surface rights on additional properties:

a. The land south of Highway 566 in the NE/4 of Section 17,
T16N, R16W, comprises approximately 80 acres of pasture
which will be suitable for land application. HRI holds a
surface lease on this property;
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b. HRI owns federal mining claims on the NE/4, and W/2 of
Section 8, T16N, R16W, which consists of 480 gross acres.
Approximately 206 acres of this land consist of flat mesa
which will be suitable for land application, and;

c. HRI owns federal mining claims on Section 12, T16N,
R17W, which consists of 640 gross acres. Approximately 270
acres of this land consists of flat mesa which will be
suitable for land application.

The Section 16 property is the preferable location for land
application of approved waste water because of the following
three reasons:

* it is the largest block of relatively flat property,
* it is reasonably near to the Churchrock satellite
facility,
* it is at approximately the same elevation as the
satellite.

HRI will commit to filing an application with the NRC at the time
irrigation plans have been finalized. Such an application will
contain information on the environmental conditions of the parcel
of land to be used.

2.7.2 Crownpoint/Unit I

The land application area for the CUP CCP mine, and Unit 1
Satellite is land owned by HRI on T17N, R13W, Section 12 (Figure
1.1-2). This land comprises 640 acres which are suitable for land
application.
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3.0 OPERATIONAL PROCESSES

3.1 Introduction

At the CUP, the lixiviant will consist of native ground water to
which gaseous oxygen, and gaseous carbon dioxide, and/or sodium
bicarbonate have been added. After the lixiviant is injected
into injection wells, and recovered from production wells, the
mine fluids are pumped to the processing plant where the uranium
is removed by passing the pregnant (uranium rich) lixiviant
across ion exchange resin.

Loaded ion exchange resin, or wet yellowcake is periodically
trucked to the CCP for processing into yellowcake. Yellowcake is
dryed, and then stored in drums for shipment to a purchaser at a
UF6 conversion, or other nuclear fuel cycle facility. Process
flow sheets for the CCP, and satellites are shown on Figures 3.1-
1, and 3.1-2 respectively.

3.2 Lixiviant Injection/Recovery

Uranium, present in the host ore in a reduced insoluble form,
will be oxidized by the lixiviant solution injected into the ore
zone. Once uranium is oxidized, it complexes with bicarbonate
anions in the groundwater, and becomes mobile. Mining will
proceed with the continuous recirculation of fortified
groundwater leaching solution through the uranium ore from the
injection to the production wells. Uranium in the ore will react
with the lixiviant to form a soluble uranyl dicarbonate complex.

2UO2 + 02 -> 2UO3
U03 + 2NaHCO3 -> NA2UO2 (CO3)2 + H20

3.2.1 Lixiviant

The lixiviant, which is comprised of native ground water
fortified with sodium bicarbonate, and/or gaseous carbon dioxide,
and oxygen, is injected into injection wells. After passing
through the ore zone, the pregnant lixiviant is pumped from
production wells to the processing facility where the uranium is
extracted by ion exchange onto resin. The resulting uranium
depleted (barren) water will then be refortified with an oxidant
such as 02, or H202, and reinjected into the wellfield to repeat
the leaching cycle. The lixiviant typically consists of the
parameter concentrations shown in Table 3.2-1.
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Table 3.2-1 Projected Lixiviant Chemistry

Calcium 100 - 500
Magnesium 10 - 50
Sodium 500 - 1600
Potassium 25 - 250
Carbonate 0 - 500
Bicarbonate 800 - 1500
Sulfate 100 - 1700
Chloride 250 - 1800
Silica 25 - 50
Total Dissolved Solids 1500 - 5500
Uranium 50 - 250
226-Radium 100 or greater pCi/L
Conductivity 2500 - 7500 uS/cm
pH 6 - 9 standard units

3.2.2 Production Well Circulation

Injection, and production well operations are described in

Section 6.5.

Injection well, and production well flow rates are monitored to

assess operational conditions, and mineral royalties. The flow rate

of each production, and injection well is determined by monitoring

individual flow meters in each wellfield metering house.

The pressure of the injection trunk line is determined daily in

each wellfield metering house. The surface injection pressures

will not exceed the maximum surface pressures posted in each

metering house.

Data records for these monitoring activities are maintained on-

site.

3.3 Ion Exchange (IX)

The pregnant leaching solution containing the uranyl dicarbonate

complex will be received at the processing plant through a

network of wellfield piping, collection headers, and trunk

pipelines, and will be pumped through the ion exchange columns,

operated in series in a downflow mode. The entire system will be

pressurized, precluding the elevation of gasses including radon

in the process building, and the environment. Uranium will be

exchanged on the reacting sites of the resin for chloride ion (if

the resin is in chloride form) according to the following

reaction:

Na 2 UO2 (C0 3 ) 2 + 2RC1 -> R2 U02 (C0 3 ) 2 + 2NaCl,
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where R is a reacting site of the ion exchange resin.

When the ion exchange resin in a column has captured uranium to
its optimum loading capacity, uranium breakthrough will occur.
That is, uranium concentration in the barren leach water exiting
the IX column will begin to rise. At this point, the column will
be taken out of the operating circuit, and another column with
fresh ion exchange resin will be placed on-line.

After the uranium is removed by the ion exchange columns the
process bleed is removed from the lixiviant stream. The bleed may
be treated by R.O., and if it is, the "product", or cleaned water
is returned to the lixiviant injection, or to the formation
outside the wellfield pattern, or disposed of by a approved
method. The process bleed insures that more water is withdrawn
than is injected, thereby keeping the lixiviant laterally within
the production zone.

The only factor which could threaten a continued process bleed is
loss of power. Since natural groundwater flow near the wellfield
is on the order of only a few feet per year (even when
considering the pumping affects of Crownpoint town waterwells),
the flow outward from the wellfield during the period of short
term power outage (2-3 days for example) will not be significant,
or measurable because of the exceedingly slow natural groundwater
migration rate. Although it may not be necessary, HRI will have
diesel generating capacity to maintain a cone of depression, and
lighting in the event of power outage.

HRI will continue a bleed at the CUP properties until the well
fields have been declared fully restored to the required
permit/regulatory limits.

After the bleed is removed from the lixiviant stream exiting the
IX columns, the uranium-depleted (barren) water will flow through
the sand filters to remove any particulates, be refortified with
requisite chemicals, and piped back to the wellfields for
reinjection.

Sodium bicarbonate, and/or gaseous carbon dioxide is added as
needed to the lixiviant, while oxidant is dissolved into the
barren water prior to injection into the injection wells. The
entire injection, production, ion exchange, and reinjection
process is effectively a closed system. This allows retention of
residual carbon dioxide, and oxygen during recirculation of the
lixiviant.
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3.4 Elution and Precipitation

Once loaded with complexed uranyl dicarbonate, resin is eluted in
place within the IX column. A brine, and soda ash solution is used
to remove the uranium from the resin. The following chemical
reaction occurs:

R2UO2 (CO3)2 + 2NaCl + Na2CO3 -> Na4UO2 (CO3 ) 3 + 2RC1

In the first elution step, partially enriched eluant (from the
second step of the previous elution) will be sent through the
fully loaded ion exchange bed to yield a uranium-rich (pregnant)
eluant, and will be stored separately in a tank. In the second
step of the process, barren eluant will be passed through the
partially denuded resin bed to remove the majority of the
residual uranium present on the resin. The resulting partially
enriched eluant will be stored in a recycle tank, and used in
the first step of the next elution cycle.

Uranium oxide is then precipitated from the pregnant eluant.
Carbon dioxide gas (CO2) generated during acidification of the
pregnant eluant with hydrochloric acid will be vented to the
atmosphere. This breaks the carbonate complex from the uranium.
Peroxide is then added to further oxidize the uranium, and cause
uranium oxide crystals to form, and precipitate. The precipitate
will be allowed to settle. The supernatant liquid (barren
eluant) will be decanted, and stored in two storage tanks,
reconcentrated with salt (NaCl), and sodium carbonate, and reused
in the uranium stripping circuit. A part of this stream will be
discarded to the lined retention ponds periodically to keep
accumulated impurities within limits.

3.5 Yellowcake Processing

As described in Section 3.4, pregnant eluant which contains
uranyl di, and tricarbonate will be acidified using hydrochloric
acid (HC1) to destroy the uranyl carbonate complex as shown
below.

Na 4 UO2 (CO3 ) 3 + 6HC1 -> U0 2 C12 + 4NaCl + 3CO2 + 3H20
Na 2 UO2 (CO3 ) 2 + 4HC1 -> U0 2C1 2 + 2NaCl + 2CO2 + 2H20

In the next step hydrogen peroxide will be added to the solution
to oxidize the uranium even further, and cause it to precipitate
according to the following reaction:

U0 2 C12 + H2 02 + xH20 -> U04 xH2 0 + 2HC1
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The crystalline uranyl peroxide slurry (U0 4 or yellowcake) may
require pH adjustment, and then will be allowed to settle. The
yellowcake will be further dewatered using a filter press.
Finally, the yellowcake will be washed with a clean water to
remove impurities such as sorbed chloride, and then dried at the
CCP. Water left over from the dewatering, and drying will either
be reused in the elution circuit, or sent to the waste pond.
HRI's proposed operations at the CUP will result in a yearly
production rate of approximately 3 million pounds of yellowcake.

3.6 Resin or Yellowcake Transport to the Central Plant

At the satellite plants, the resin may be eluted, and the uranium
precipitated, and filtered. The resulting uranium slurry will be
transported to the CCP for drying. HRI's proposal indicates
yellowcake will be transported to the main processing plant in
sole-use semi-trailer tankers designed, and placarded for this
purpose, in accordance with the U.S.. Department of Transportation
requirements. The transportation route is described in Section
2.5.6.
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4.0 WASTE MATERIAL DISPOSAL

4.1 General

There are three specific types of wastes which will be generated
at the CUP sites. These include domestic sewage, non-radioactive
contaminated solid wastes, and radioactive byproduct wastes. All
solid, or liquid waste will be properly disposed, or treated to
meet acceptable NRC, or other appropriate regulatory release
standards.

HRI will return to the process circuit, maintain in wastewater
retention ponds, or discharge as approved all liquid effluents
from process waste streams, with the exception of domestic sewage
as described in Section 4.2. HRI will demonstrate that any
disposal method selected meets NRC's release limits for
radionuclides (10 CFR Part 20) as well as standards from any
other required permits. All changes to the liquid effluent
disposal plan will have to be approved by license amendment.

4.2 Domestic Sewage

Domestic sewage from the CCP, and satellite office area will be
serviced by a conventional septic tank/leach field system. This
system will only receive waste water from restrooms, shower
facilities, and miscellaneous sinks located throughout the office,
and change rooms.

4.3 Non-Radioactive Wastes

Non-radioactive solid wastes generated at the project include
office trash, boxes, miscellaneous wood packaging, and products,
steel, and pipes. These materials will be stored in commercial
sized dumpsters, and will be periodically disposed by a commercial
waste disposal operation.

Waste oil from vehicle oil changes, and hydraulic equipment is
stored in above ground tanks, or drums, and is periodically
collected by a commercial used oil vendor for recycling.

4.4 Radioactive By-Product Wastes

4.4.1 Pre-Operational Wastes

Pre-operational wastes generated during wellfield development
will include the cuttings obtained during well drilling, and the
liquid wastes generated from water use in the drilling program,
and in well development, and cleaning. They will both be confined
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to drilling mud pits. Both the solid, and liquid wastes will be
generated as small, one-time, intermittent streams. The overall
concentration of radionuclides in the drill muds will be below
regulatory concern.

4.4.2 Process Plant

The major continuous stream of process waste will be the process
bleed, amounting to about 1 percent of plant flowrate. The
process bleed may be diverted to a waste treatment pond by a
pipeline for treatment, and reduction in volume. The bleed may
also be managed by an alternate process such as deep well
disposal. The purified portion may be reinjected as aquifer
recharge, and the concentrate will be evaporated. A small part of
the purified portion may be withdrawn to meet process water
needs. The entire concentrate may be further reduced by brine
concentration.

Discontinuous liquid waste streams produced at the CCP, or
satellites will include depleted eluant, and dilute process
streams after uranium precipitation, filter wash water, and plant
washdown waters. These wastes will be piped by pipeline to a
waste retention pond, and managed in the same way as process
bleed.

Normally, small quantities of solid radioactive waste such as
spilled ion exchange resin will be produced at the plant. These
materials will be collected, and held on the curbed storage area
adjacent to the waste retention pond for subsequent disposal at a
licensed byproduct waste disposal facility. Spilled yellowcake,
if any, will be recovered.

4.4.3 Post-Operational Wastes

Post-operational wastes will be generated during the ground water
restoration phase, and in connection with project
decommissioning, and decontamination. Restoration of certain
wellfields will proceed concurrently with production from other
wellfields. The method of restoration to be employed will affect
both quantity, and chemical composition of restoration waste
streams.

According to the criteria set forth in Section 9, solid wastes
will be characterized by scintillation probe, or mrem meter
surveys, and separated into radioactive, and nonradioactive
categories. Radioactive wastes will be appropriately packaged,
and stored separately until their ultimate disposal at a licensed
byproduct waste disposal facility. Other solid wastes will be
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disposed of at a suitable site, such as a landfill. The CUP will
not generate any hazardous waste as defined by the Federal
Resource Conservation, and Recovery Act.

Liquid wastes will be generated during the restoration phase at
the rate of approximately 150-250 gpm. These wastes will be
disposed of according to several options as described in Section
4.5.

4.5 Liquid Waste Management

The NRC regulations found in 10 CFR Part 20 limit radionuclide
concentrations in effluents associated with solution mining
process wastes. The limits are based upon radiological dose
assessments. To ensure that all liquid wastes are accounted for,
HRI will return all liquid effluents to the process circuit, or
approved disposal systems. The solution mining industry has used
various disposal methods for liquid waste streams, including
evaporation ponds, deep-well injection, land application, and
surface discharge under a National Pollution Discharge
Elimination System (NPDES) permit. Each of these disposal
methods is used to varying degrees in the industry for defined
waste streams.

Guidance issued recently by NRC specifies that restoration
wastewater from ISL operations is not considered to be byproduct
material for purposes of section lie.(2). In its Staff Technical
Position entitled "Effluent Disposal At Licensed Uranium Recovery
Facilities," DWM-95-01 (April 1995) (hereafter, the "STP"), NRC
notes that there are two categories of effluent discharges from
ISL operations: process wastewater, and mine wastewater (which
is what is referred to in this Section as restoration
wastewater). As the NRC notes, restoration wastewater (or mine
wastewater) is subject to effluent limits for. uranium that are
established by EPA pursuant to the Clean Water act. According to
the STP, these limits are set under the Clean Water Act because
restoration water is not covered by NRC's regulations in 10
C.F.R. Part 20 (which sets out disposal requirements, and
exposure limits for licensed materials). Therefore, restoration
wastewater is not considered to be byproduct material, since if
it were considered to be byproduct material, it will be subject
to regulation under NRC's Part 20 regulations. By contrast,
uranium levels in process wastewater are not regulated under
EPA's Clean Water Act regulations. Instead, as indicated in the
STP, discharges of process wastewater are required to comply with
NRC's Part 20 regulations which is consistent with the
understanding that process wastewater qualifies as lie.(2)
byproduct material.
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HRI will treat all of its waste water streams, releasing only
treated water that meets 10 CFR 20, or 40 CFR 440 release limits
for radionuclides, and other parameters as is applicable. The
State of New Mexico requires that any waste released in land
application system meet State standards for irrigation.
Authorization to use surface discharges, or deep well disposal
will require separate permits.

4.5.1 Production

Liquid waste produced during production activities is described
in 4.4.2 above. These wastes may be reduced in volume by reverse
osmosis, and/or brine concentration. The purified, or product
fraction of the reduced waste will meet 10CFR20 release criteria,
and may be reinjected into the Westwater formation as aquifer
recharge. The rejected portion of the reduced waste will be
evaporated, or disposed by deep well injection.

4.5.2 Ground Water Restoration

Ground water produced during restoration (mine water drainage)
will be generated at the CCP, and each satellite facility. The
ground water restoration fluids will be generated during ground
water sweep, and reverse osmosis activities. A detailed
description of ground water restoration plans is included in
Section 11.

The ground water sweep fluids will be treated for both uranium,
and radium removal. (With respect to uranium, and radium, the
quality of the treated ground water sweep fluids will be very
similar to the quality of the barren leach solution.) The
treated ground water sweep restoration water will contain less
overall dissolved constituents than the barren leach solution due
to the influx of natural, unaffected ground water, and as
restoration proceeds, will resemble native formation water.

During the reverse osmosis stage of ground water restoration, the
reject, or salt water stream from the RO, will constitute
approximately one-quarter to one-third of the particular reverse
osmosis equipment capacity. It is expected that the major
inorganic constituents, represented by the TDS, will increase
approximately two to four times that of the feed fluids.

4.5.2.1 Land Application and Surface Discharge

In order to acquire an EPA permit to surface discharge waste
water a company must first be able to demonstrate that waste
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water quality, including Total Dissolved Solids (TDS), and
radionuclides (uranium and radium) will comply with established
NPDES standards. The treatment process for radionuclides is
described below.

Land application is a disposal technique that uses agricultural
irrigation equipment to broadcast waste water on a relatively
large area of land. Land application has been used successfully
by several solution mines. Water released in this fashion will
require uranium, and radium removal as described below. At each
site, irrigation will be regulated by irrigation standards
adopted by the State of New Mexico, Environmental Department.

Contaminant concentrations will be determined during operations
by monthly sampling of the parameters listed in NMWQCC 3.103.C.
If a parameter is elevated above NMWQCC irrigation levels, it
will be treated to reduce the contaminant below the standard, or
as required by the NMED.

NMED will require that land application areas be properly
permitted by an approved Discharge Plan prior to irrigation.

4.5.2.1.1 Uranium Treatment

Once the waste stream is pumped to the surface, the first step in
treatment will be uranium removal. The uranium will be removed
using the same process that was described in Section 3.3 - 3.6.
HRI will maintain separate process circuits when treating
restoration, and process water for uranium removal.

4.5.2.1.2 Radium Treatment

Following treatment for uranium removal, the solution will then
be processed for the removal of Ra-226. Radium will be removed
from discharge streams at the project by barium chloride
precipitation. Currently accepted technology for radium reduction
of mine waste streams involves the addition of approximately 10
to 20 mg/l of barium chloride to water. The barium chloride will
form barium sulfate which in time will co-precipitate with
soluble radium. Barium, and radium will form an insoluble salt
with sulfate already found in the processing solution. If the
concentration of sulfate is too low to efficiently cause
precipitation, ammonium sulfate will be added to the waste stream
prior to the barium chloride addition. Flocculates also may be
added to enhance precipitation, and settling. This technology is
well established.
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4.5.3 Production and Restoration

4.5.3.1 Reverse Osmosis

Reverse osmosis is a water treatment process whereby the majority
of dissolved "ions" are separated from the waste water, and
concentrated into a smaller concentrated brine volume. The
resulting product water typically meets, or exceeds drinking
water standards, and during restoration activities, is reinjected
back into the wellfield further diluting the underground mining
solutions toward baseline quality. The concentrated brine
system, representing 25-35% of the feed volume, must be disposed
by either deep well disposal, surface evaporation, or further
reduced in volume by brine concentration (a form of
distillation).

Osmosis is a natural process that occurs in all living cells.
With an appropriate semi-permeable membrane as a barrier to
solutions of differing concentrations, naturally occurring
osmotic pressure forces pure water from the dilute solution to
pass through the membrane, and dilute the more concentrated
solution. This process will continue until an equilibrium exists
between the two solutions.

Reverse osmosis (R.O.) is a reversal of the natural osmotic
process. By confining a concentrated solution against a semi
permeable membrane, and applying a reverse pressure on the
concentrate greater than the naturally occurring osmotic
pressure, water will move across the membrane ("product water"),
and out of the original concentrate, resulting in an even more
concentrated solution ("brine"). The membrane rejects the
passage of the majority of the dissolved solids while permitting
the passage of water.

HRI, Inc. will likely utilize spiral wound, polyamide, thin film
composite membranes, or equivalent for the CUP. These membranes
were selected primarily for their inherent rejection
characteristics across the range of dissolved solids likely found
at the CCP. Spiral wound membranes have a greater ability to
flush particulates through to brine (i.e. non-fouling), unlike
their predecessor hollow filament membranes which were easily
plugged by precipitates, and other micron-size debris.

The polyamide membrane composition can withstand a broad range of
operating pH (1-12), whereas the cellulose diacetate membranes
require a much narrower range of pH, near 5.5. This advantage
translates into smoother, and less troublesome operating control
of the reverse osmosis unit because of its tolerance to pH
changes occurring within the feed solution. Another benefit of
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the polyamide membranes is the elimination of needed pH
adjustment of the product water. This condition occurs because
the hydrogen ion (H) passes more readily through the membrane
wall than its reciprocal hydroxyl ion, causing a lowering of the
pH in the product water when compared to the feed solution.
However, one disadvantage of the polyamide membranes is their low
tolerance of strong oxidants such as dissolved oxygen, or
residual chlorine (disinfectant) As a result an oxygen scavenger
such as sodium bisulfite might be added to R.O. feed water. The
final product water will then be slightly on the reduced side
electrochemically, thus aiding in the restoration of any oxidized
ionic species.

Post-mining solutions from a depleted mine area will be directed
to a surge tank in the plant area. Sodium bisulfite, and an
anti-scalent will be added at this point, which is the only
chemical pretreatment required. The solution may next be bulk-
filtered across sand filters to remove all solids greater than 30
microns. Bag filters will then filter out the remaining solids
greater than 3 microns. The solution at this point is ready for
the reverse osmosis process.

To achieve reverse osmotic purification, the pretreated solution
is pressurized to approximately 235 pounds per square inch (psi)
by a centrifugal pump. The pressurized solution is directed to
the first step of a two-stage reverse osmosis process.
Approximately 50 percent of the total feed volume will be
converted to product water in the first stage. The brine water
of the first stage will then act as the feed for the second
stage, which yields a overall product to brine ratio of 2-3:1.
The brine generated will be disposed of by evaporation, and/or
brine concentration, and evaporation. The quality of the product
water will be vastly superior to that of the Westwater Formation.
It is expected that the product water will be mixed with post-
mining fluids before reinjection.

4.5.3.2 Deep Disposal Well

The most cost-effective method for disposal of waste water, and
brines from in situ leach mining is the use of a deep disposal
well. Injection of waste water, and brines into a deep geologic
formation is used at URI's mining facility in south Texas, and is
the preferred means of liquid waste disposal where technically
feasible. Preferred geologic formations are repositories
containing total dissolved solids (TDS) in excess of 10,000 ppm.
Additionally, confinement from overlying fresh water aquifers
must be demonstrated.
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Wastes must be relatively neutral in the acid-base spectrum
before being deep well injected. Calcium, and iron scaling
inhibitors are often added prior to injection of the water which
is continuously monitored for pressures, flowrates, and
temperatures.

Mobil/TVA drilled a test well at Crownpoint to establish the
availability of deep seated confined aquifers containing water in
excess of 10,000 ppm TDS, which also met the confinement
criteria. Two zones meeting these criteria were determined: the
Abo, and Yeso Formations. If HRI plans to use deep well
injection, it will require a permit from the New Mexico
Environmental Department of Environment (NMED), or US EPA.

4.5.3.3 Brine Concentrator

A brine concentrator may be used for disposal of liquid waste.
Costs related to a brine concentrator make it less advantageous
than a deep disposal well. Before brine concentration of
wastewater will be employed, water will be pretreated by ion
exchange for uranium removal. Then, the effluent will be
processed by reverse osmosis to produce a product water that can
be reinjected in a Class V well outside the production pattern,
or back into the wellfield during the restoration cycle. The RO
reject stream will be treated with brine concentrator, and the
resulting brine stream will be discharged to double-lined ponds
for evaporation.

Brine concentration is a process that can literally process a
waste stream into deionized water, and a solids slurry. Many
electrical utilities in the Four Corners area, and paper ,and
pulp companies have employed this technology for decades to
handle their waste streams. The principle behind the process is
based on the ideal Carnot cycle. More simply explained, an
initial fixed volume of concentrated brine is heated to boiling
temperature. The steam vapor created is mechanically compressed,
resulting in a secondary steam vapor whose temperature is
elevated (15-20 degrees) by the work consumed during compression.
Distilled water is condensed from the secondary steam vapor onto
internal heat exchangers. The heat loss during condensation is
transferred to the circulating brine on the opposite side of the
heat exchanger. The brine's temperature is raised, maintaining
the internal boiling environment. This source of heat sustains
the creation of primary steam used to feed the compressor. The
cycle is continuous so long as energy is added at the compressor
stage. The electrical power consumed in compressing, and
elevating the temperature of the primary steam vapor produces a
distilled product water. The resultant hyper-concentrated brine

COP-58



allows solid precipitate in the form of common salts as
determined by the solution's limits for solubility. Systematic
blowdown of the solid slurry is directed to a waste disposal
pond. Typically, for each 100 gallons of waste brine treated, 99
gallons of distilled water, and 1 gallon of slurry solids are
formed.

This technology provide a system which utilizes no more than 1-2
gallons per minute of groundwater during mining, and restoration,
and which will generate a solid waste stream in the form of
precipitated sludge. The sludge will be disposed as byproduct
material.

4.5.3.4 Evaporation Ponds

The most costly method for disposal of waste water, and brines
from in situ leach mining is the use of evaporation ponds. This
system is similar to brine concentration in that liquid wastes
are evaporated but unlike brine concentration the waters are not
recondensed Since the vapor pressures of high TDS solutions are
low, resulting from the additional attractive ionic forces in the
waters, the solar evaporation rates will be lower than for
ordinary fresh water (2.5 gpm per acre). Therefore, to dispose
of the 150 to 250 gpm which will be produced during restoration
at a given location:

a. approximately 100 acres of double-lined ponds will be
required;

b. if a spraying system was installed in the ponds, the
aerial evaporative extent required will be approximately 45
acres;

c. at the conclusion of mining, and restoration, the
evaporative solids formed, and those solids blown into the
ponds from the surrounding land will be disposed
appropriately.

Volume reduction by solar evaporation from ponds will generally
be used for all waste streams.

4.6 Contaminated Equipment

All contaminated equipment will be surveyed before the
determination of its final disposition. The record of the survey
will be completed on a form according to standard operating
procedures. All equipment that does not meet the release
requirements will be cleaned, and resurveyed, or be disposed only
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in an NRC-licensed disposal facility, such as a licensed tailings
impoundment.

Any contaminated material accumulated at the site during
operations, or reclamation may be disposed as byproduct material.
Alternatively, contaminated equipment can be sold, or transferred
to another source material license. This method will involve
minimal decontamination, and all shipments will be subject to
U.S. Department of Transportation requirements. Contaminated
equipment having no salvage value will be stored in a restricted
area until it can be shipped to a licensed waste disposal
facility.
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5.0 AIRBORNE EFFLUENT CONTROL SYSTEMS

5.1 Non-Radioactive Airborne Effluents

Non-radioactive airborne effluents are limited to fugitive dust
from well field access roads. Due to the lack of significant
fugitive dust from well field access roads, dust suppression of
these areas is not required.

5.2 Radioactive Airborne Effluents

Radioactive airborne effluents are regulated by the Nuclear
Regulatory Commission (NRC), and regulatory limits are specified
in Appendix B of Code of Federal Regulations Chapter 10 Part 20
(10 CFR 20). One of the most significant potential airborne
radioactive effluent is the release of 222-Rn gas which is
present in the ore zone, and carried to the surface in the
lixiviant. The second most significant potential airborne hazard
is yellow cake which is natural uranium, and primarily a heavy
metal toxic hazard as explicitly stated in 10 CFR 20.1201(e).
Airborne hazard of uranium is primarily focused during the time
of packaging yellowcake into drums in the dryer area, and is
further restricted to personnel, packaging in the closed dryer
building, who will wear the required respiratory protection
equipment.

5.2.1 Radon Gas

At various points in the uranium production process, radon gas
may be vented to the atmosphere. These points of discharge will
depend on the technology used at the plant, and the need to
minimize the doses received by workers, and the public. The use
of alternate technologies introduce different sources of possible
exposure by radon. Examples of these possible points of discharge
include: 1) Periodic radon release from downflow ion-exchange
columns; 2) Radon release in waste water, and; 3) Limited
accidental release of radon, and lixiviant from a leak in the
pressurized system. HRI will vent the radon gas in such a way as
to conform with the standards imposed by MILDOS calculations, and
will take appropriate measures to monitor, and abate radon
exposure as required to protect both workers in the plant, and
the public at large. HRI will use downflow IX columns, and a
pressurized system to abate radon exposure to ALARA limits based
on the best available technology.

Minor release from the plant will occur when individual IX
columns are opened for resin transfer, or elution. At this stage
of the process, the contents of one IX column will be transferred
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to open eluant, or precipitation vessels. Radon released will be
limited to the fixed quantity of radon found dissolved in the
water contained in one IX column. Radon escaping from the
solution will be vented from the vessels through the ventilation
system of processing buildings. In-plant monitoring will verify
safe radon working levels are maintained in the plant.

The largest potential source of radon emissions from the proposed
facilities is waste water. Typically, radon dissolved in waste
water will equilibrate with atmospheric pressure upon discharge
into a retention pond. Enhanced with the turbulence caused by
the pond discharge outlet, radon gas will come out of solution,
and escape to the atmosphere. HRI proposes to reduce this radon
source by partially removing it in intermediate holding tanks
using a vacuum pump, compressing the gas, and dissolving it in
the lixiviant injection system.

The source term for radon gas (e.g. the quantity of gas that is
released to the atmosphere from various locations within the in
situ process) can be precisely measured by obtaining simultaneous
samples and then conducting same time radon measurements on leach
solution from the main trunkline on the pregnant side of the
process facility (Rnpregnant) and on the main trunkline of the
barren side of the process facility (Rnbarren). The difference in
the radon concentration (Rnpregnant - Rnbarren) has been released to
the atmosphere and therefore is the source term which will be
entered into MILDOSE-AREA(1997) to determine compliance. The
radon sampling schedule is stated in Table 9.5-1. Compliance
will be demonstrated on an annual basis through modeling using
measures radon release information from the previous year.

5.2.2 Airborne Yellowcake

HRI will use the vacuum dryer described in Section 2.5 in its
yellowcake drying, and packaging system. The proposed vacuum
dryer is designed to be a zero-emission device. Therefore,
yellowcake emissions to the environment which may be of concern
with open hearth type dryers will not be a concern at the CUP.
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6.0 WELL DRILLING, INSTALLATION, COMPLETION, OPERATION

6.1 General

Several types of wells will be installed at the project site to
facilitate the in situ mining process. Injection wells will be
installed to allow the injection of the lixiviant. Production
wells will be installed to allow the recovery (pumping) of the
pregnant lixiviant (production fluid). Wells will be installed
within the production zone to determine baseline water quality
conditions, as well as monitor wells around the outside of the
production zone (monitor well ring), to document the lateral
control of the lixiviant. Monitor wells will be also installed
in the first aquifer above the production zone to ensure that the
lixiviant does not migrate vertically from the production zone.

Production, and injection wells will be constructed to assure
that the well annulus is sufficiently cemented to prevent
communication from the production zone to overlying aquifers
penetrated by the well.

6.2 Production and Injection Wells

In the wellfield, injection wells will be arranged around
production wells in patterns designed for optimum uranium
recovery. The physical configuration of the mineralized ore
zone, which is inferred from exploration geophysical logs, will
determine production, and injection well depths, and the
intervals from which uranium will be leached. Typically, well
patterns used for uranium in situ mining will include, but will
not be limited to, alternating single line drive, staggered line
drive, and five spot. Each well field area consists of groups of
these patterns which will be installed to correspond with the
irregular geometry of the ore bodies as determined from
geological interpretation.

6.3 Monitor Wells

An extensive ground water monitoring program will be required for
in situ mining, and will be installed at the CUP for
environmental monitoring. Selected wells will be monitored for
water level, and sampled for certain water quality parameters on
a regular basis to ensure that the injected lixiviant stays
within the defined production zone. Locations of monitor wells
will be chosen to maximize detection of potential excursions of
leachate migration outside the production zone. Thus, with
routine water quality determinations from monitor wells, early
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detection of this migration will be possible, allowing prompt
remedial action, and excursion prevention.

6.3.1 Production Zone Monitor Wells Spacing and Depth

Production zone monitor wells will be completed in the ore-
bearing aquifer, encircling each wellfield at a distance of no
more than 400 feet from the peripheral production, or injection
wells, and at spacing of not more than 400 feet apart. The angle
formed by lines drawn from any production well to the two nearest
monitor wells will not be greater than 75 degrees. The 400 foot
spacing convention is widely used by the in situ industry
throughout the United States. This spacing was originally
determined through practical experience to locate monitor wells
near enough to the operational areas to prevent broad areas of
potential solution contamination, yet beyond the normal extent of
the radially transported lixiviant.

At the Churchrock site, monitor wells will be located by treating
production mine workings like they were injection, or production
wells. Therefore, monitor wells will encircle each wellfield at
a distance of 400 feet from the edge of the production, injection
wells, and mine workings, and will be 400 feet apart. The angle
formed by lines drawn from any production, injection well, or
mine working to the two nearest monitor wells will not be greater
than 75 degrees. This means that the detection of horizontal
excursion will not be influenced by the presence of the mine
workings.

6.3.2 Non-Production Zone Monitor Wells Spacing and Depth

Shallow monitor wells, or non-production zone monitor wells, will
be completed in the aquifers overlying the ore zone. These wells
will be located in the first overlying aquifer at -a minimum of
one well per every four acres of production wells. If a second
overlying aquifer is identified, and evaluation of the thickness,
and integrity of the intervening aquitard will conservatively
require its monitoring, then wells will be spaced in the second
overlying aquifer at one well per eight acres of production
wells.

6.4 Well Construction

All holes will be rotary-drilled with rigs typically used to
drill water wells, and capable of circulating drilling fluids to
the surface. Casings for injection, production, and monitor wells
will be either of steel, fiberglass, or PVC, and perforated,
underreamed, or integral screened. A combination of fiberglass
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in the lower section of the hole, and PVC, or steel in the upper
hole is also an option that may be used.

In addition to HRI's proposed construction specifications
described herein, consistent with regulatory requirements, all
CUP wells will also be completed to meet the following
specifications.

a. Minimum design factors for tension (1.6 dry or 1.8
buoyant), collapse (1.125), and burst (1.0) that are
incorporated into casing design.

b. Casing collars will have a minimum clearance of 0.4222
inches on all sides in the hole/casing annulus.

c. All waiting on cement times will be adequate to achieve
a minimum of 500 psi compressive strength at the casing shoe
prior to drill out.

d. All casing will be new, and reconditioned, and tested
used casing that meets, or exceeds API standards for new
casing.

e. Casing will be cemented back to the surface (150%
calculated volume needed will be available on-site during
cementing operations.)

f. Casing will have centralizers on every fourth joint
(about every 120 to 150 feet) of casing, starting with the
shoe joint, and up to the bottom of the collar.

g. Top plugs will be used to reduce contamination of
cement by displacement fluid. A bottom plug of other
acceptable technique will be utilized to help isolate the
cement from contamination by the mud fluid being displaced
ahead of the cement slurry.

h. All casing strings will be pressure tested to 125% of
actual wellfield operating pressure, not to exceed 70
percent of the minimum burst strength (measured on surface
usually using water, and the rig pump). If pressure
declines more than 10 percent in 30 minutes, corrective
action will be taken.

6.4.1 Installation Technique

As mentioned above, the production, injection, and monitor wells
will be cased using various casing types, and techniques, which
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are generally dependent on the depth of the particular wellfield,
and completion horizon. General well construction, and casing
specifications were tabulated in Section 6.4 above. All holes
will be rotary-drilled with rigs which are capable of circulating
drilling fluids to the surface. The drill holes will be straight-
drilled, or directionally drilled depending upon the surface
locations of obstacles such as buildings, cliffs, roads, and
archeological sites. The production, injection, and monitor
wells will be cased using one of the following techniques:

a. single string of casing through the completion interval
to be undreamed, or perforated;

b. single string of casing with cement basket, and plug
assembly, and with integral screen across the completion
interval;

c. dual size casing with the shallow larger casing set at
pumping depth to accommodate large submersible pumps, and
smaller diameter casing set through the completion interval
(to be underreamed or perforated);

d. dual size steel casing (as above), except that a
crossover is to be made to fiberglass through the completion
interval to facilitate perforating, or underreaming;

e. Single string (or dual size as above) set to the top of
completion interval. Below the casing, the hole will be
drilled out (underreaming is optional), and screen is set
below the casing across the completion zone. A k-packer
will be set inside the casing at the top of the screen.
Gravel pack sand ouside of the screen is optional.

Perforations, and underreaming will be used to open wells which
have casing placed across the target completion interval. The
perforated casing completion utilizes the typical shaped charge
explosives used extensively in the oil industry, to place holes
through the casing, cement, and into the formation. The
underreamed casing completion uses a mechanical downhole tool to
cut away casing, cement, and the filter cake on the sandface.
Both techniques are effective ways to open the wellbore to the
completion horizon. These completions provide good vertical
isolation of the interval due to cement remaining above, and
below the production-interval.

6.4.1.1 Churchrock

Wells will be constructed at the Churchrock satellite to perform
at depths averaging approximately 825 foot depths. At this depth
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the maximum injection pressure will be 137 psig (825 ft. x 0.167
psi/ft = 137 psig --- see Section 6.5.3). The maximum allowable
wellhead injection pressure (MAWHIP) will be determined as in
Section 6.5.3, and posted, and monitored as described in section
6.6 to ensure that the formation fracture pressure is not
exceeded.

The casing will be constructed of either threaded fiberglass
casing, solvent-welded PVC casing, or steel. The minimum casing
design factors tabulated in Section 6.4 will be used for
determining casing specifications.

6.4.1.2 Crownpoint/Unit 1

Wells will be constructed at the CCP, and Unit 1 satellite to
perform at depths of approximately 2200 feet. At this depth the
maximum injection pressure will be 367 psig (2200 ft. x 0.167
psi/ft. = 367 psig --- see Section 6.5.3). The MAWHIP will be
determined as in Section 6.5.3, and posted, and monitored as
described in section 6.6 to ensure that the formation fracture
pressure is not exceeded.

The casing for the upper wellbore will be constructed of either
steel, or threaded fiberglass casing, or a combination of each.
The minimum casing design factors tabulated in Section 6.4 will
be used for determining casing specifications.

6.4.1.3 Cementing Program

As described in Section 6.4, all waiting on cement (WOC) times
will be adequate to achieve a minimum of 500 psi compressive
strength at the casing shoe prior to drill out, or further
completion. When the casing is placed into the drill hole it
will include centralizers spaced between 150 to 200 feet along
the total casing length. The casing that is to be cemented
through the completion interval will include a cap at the bottom
with a large hole in its center to allow cement to circulate out,
and upward through the casing borehole annulus. Casing that is
set to the top of the completion interval will have a similar
cap.

Once the casing is run into a well, it is cemented from bottom to
top. The cement is pumped downward through the casing, through
the weepholes in the cap, or basket, and up the annular volume
between the casing, and borehole to the surface. The slurry
volume will be sufficient to fill the annular volume, a portion
of the lower casing volume, and to provide enough excess volume
to fill any potential washouts with returns to the surface.
After the entire slurry volume is pumped down the well, it is
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displaced in the casing with water to a depth considered
sufficient to ensure that enough cement remains in the casing to
properly seal the bottom weepholes. The well is sealed with a
surface valve to prevent backflow of the displacement fluid, and
cement slurry. The cement is allowed to cure undisturbed for at
lease 48 hours to develop compressive strength prior to final
well completion, and cleanup procedures.

6.4.1.4 Logging and Mechanical Integrity Testing

Subsequent to the well completion, certain cased-hole geophysical
logs (single point, resistivity, gamma ray) may be used to survey
the open interval, and length of the casing. The open interval,
and possible casing leaks may be detected by the logs.

After the interval has been opened, and cleaned (through air
jetting, cross jetting, pumping, etc.), and the well casing has
been logged, a mechanical integrity test (MIT) is performed to
further test the casing for possible leaks. An inflatable packer
is run into the well to a depth directly above the open interval.
The packer is inflated, and the casing is filled with water. The
casing test pressure will vary with the maximum allowed injection
pressure as described below. HRI will periodically retest the
integrity of injection, and production wells at an interval of
every five years.

In all cases, the well will be sealed, filled with water, and
pressured up with air to at least 125% of the maximum allowable
wellhead injection pressure (MAWHIP). The MAWHIP will be
determined as in Section 6.5.3, and posted, and monitored as
described in section 6.6 to ensure that the formation fracture
pressure is not exceeded. For example, at an average depth of
825 feet at Churchrock, the MAWHIP will equal 137 psig (825 ft. x
0.167 psi/ft), and for 2200 feet at Crownpoint, MAWHIP will equal
367 psig (2200 ft. x 0.167 psi/ft). Operating pressure will vary
with the depth of the well, and will be less than formation
fracture pressure with a safety margin. After the test pressure
is reached, the well is sealed to hold pressure, and allowed to
stand for 30 minutes. After 30 minutes, the well is passed if
less than 10% of the starting pressure is lost over the course of
the test. If the pressure loss is greater than 10%, and the well
fails the test, then action might be taken to locate, and repair
the leak, and the MIT re-run. The subsequent MIT will be passed
before the well is considered operational.

By determining MAWHIP by depth as described section 6.5.3, "in-
line" injection pumps can be used at the wellhead (if desired) in
order to increase the flowrate for selected wells where high
rates are necessary to ""balance" to their extractors.
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Records of mechanical integrity, and construction details of the
well will be recorded on a well completion report.

6.5 Well Operation

6.5.1 Production Flow Rates and Bleed

Each production well is operated at the maximum continuous
flowrate achievable for that pattern area. The primary
consideration in determining maximum continuous flowrate is to
assure the wellfield is collectively balanced.

Generally, the overall injection flowrates into the wellfields
will be less than the total extraction flowrate by an amount
known as "process bleed", resulting in a hydraulic pressure sink
which causes native groundwater outside of the ore zone to
migrate into the wellfield. This process-bleed is used to'help
protect the monitor wells against lixiviant excursion, and varies
according ore geometry, well pattern, and magnitude, and
direction of the natural groundwater velocity. Since the process
lixiviant is simply the natural groundwater recirculated
continuously from the extraction wells through the surface IX
facilities, into the injection wells, through the ore zone, and
back to the extraction wells, the system can never be over
injected, even with no process bleed. Groundwater velocity
studies for the proposed CUP ISL sites, indicate low natural
groundwater velocities of 10 - 20 feet per year, which varies
according to the natural hydraulic gradient, and is site
specific. As a result, the amount of process bleed used in any
portion of HRI's wellfields will also be site specific,
incorporating affects of actual ore geometry, and overall
wellfield pattern, and operation. Since groundwater issues are
strongly debated, and process bleed is considered a consumptive
use of groundwater, process bleed will be minimized in all cases,
yet will be sufficient to protect the monitor wells against
excursion.

The process bleed, or excess water production from the wellfield,
is taken after uranium recovery, and will form the primary liquid
waste stream from the wellfield.

The net extraction of minewater, or bleed will substantiate the
1/4 mile area of review as specified in NMWQCC 5-202.B.2, and
40CFR146.6.

6.5.2 Injection
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The MAWHIP will be determined as described in Sections 6.5.3,
6.4.1.1, and 6.4.1.2. However, because the well casing is
cemented into the bore hole, downhole pressures could
substantially exceed the pressure rating of the well casing
without adversely affecting the integrity of the well casing.

6.5.3 Formation Fracture Pressure

The terms "formation fracture pressure" as used throughout this
COP, has the same definition, and could be use interchangeably
with the term "parting pressure". HRI will maintain downhole
injection pressures less than the formation fracture pressure. To
ensure that the formation fracture pressure is not exceeded, the
maximum wellhead surface injection pressure will be determined
for each meterhouse, and posted near the injection trunk line
pressure gauge nearest to the injection wellhead, and used to
monitor injection pressure.

The fracture pressure must be sufficient to lift the rock, and
water overlying the point of fracture, as well as, overcome the
adhesive property of the rock which resists "tearing". Rock
Mechanics, as a field of study, has shown that hydraulically
induced fractures will be formed approximately perpendicular to
the least principal stress of the rock unit. Typically, this
means that horizontal fractures will be formed for depths from
surface to 1000 - 2000 feet, and vertical fractures below 1000 -
2000 feet.

The Oil & Gas industry has considerable experience in estimating
formation fracturing gradient through the thousands of wells that
have been cemented, and/or purposefully fractured to enhance
hydrocarbon production. Mathematical discussions of the fracture
gradient have been presented (e.g., Hubbert and Willis in
Underground Waste Management, and Environmental Implications,
AAPG Memoir 18, 1972), as well as, empirical correlations
developed by many of the Oil & Gas service companies
(Halliburton, Dowell, EMCO). One such correlation, EMCO
Services' Fracture Gradient Chart 13 (EMCO 133-0778) for New
Mexico, Oklahoma, and West Texas indicates a fracture gradient of
0.645 psi per foot of depth (psi/ft) at 1,800 ft, and 0.655
psi/ft at 2,300 ft. Using Hubbert and Willis, the fracture
gradient in northwestern New Mexico is estimated at 0.64 to 0.70
psi/ft. To include a safety factor, a more conservative fracture
gradient of 0.60 psi/ft was assumed for the fracture calculations
shown here.
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The hydraulic pressure at any point in the wellbore is the sum of
the surface pressure plus the pressure caused by the weight of
the fluids contained in the wellbore. This in turn equals the
surface pressure plus the pressure gradient of the wellbore
fluids times depth:

downhole psig = surface psig + (fluid gradient, psi/ft) (depth, ft)

Since ISL lixiviant essentially has a specific gravity of one,
the wellbore fluid gradient equals that of water: 0.433 psi per
foot depth (psi/ft). Thus, the estimated maximum allowable
wellhead pressure (Max WHP) in northwestern New Mexico which will
not exceed the formation parting pressure equals:

Max WHP = (fracture gradient - wellbore fluid gradient) x depth to
open interval

Max WHP, psig = (0.60 psi/ft - 0.433 psi/ft) x (open interval depth, ft)

Max WHP, psig = (0.167 psi/ft) x (depth to open interval, feet)

This is conservative in that the New Mexico Oil Conservation
Division (NMOCD) generally uses 0.2 psi/ft (approximately 20%
higher than 0.167) for the parting pressure for the Cretaceous
geologic system in the San Juan Basin absent any fracture tests.
Using 0.167 psi/ft, the maximum allowable wellhead injection
pressure (MAWHIP) can be determined as a function of the average
depth to the open interval: MAWHIP at Churchrock for a depth of
825 feet will equal 137 psig, and for Crownpoint at 2200 feet,
equals 367 psig.

Considering the fracture pressures in the Crownpoint area, a
considerable safety margin is included in the MAWHIP. As noted
above, EMCO Services' Fracture Gradient Chart 13 (EMCO 133-0778)
for New Mexico, Oklahoma, and West Texas indicates a fracture
gradient of 0.645 psi/ft. at 1,800 ft., and 0.655 at 2,300 ft.
This translates into a 381 psig surface fracture pressure if the
production zone were at 1,800 ft., and a 511 psig fracture
pressure if the production zone were at 2,300 ft. Using HRI's
proposed method of determining MAWHIP, injection pressure for the
1800 foot well will be 301 psig, and for the 2300 foot well will
be 384 psig. A safety factor of 27%, and 33% at 1,800 ft., and
2,300 ft. respectively.

Consistent with regulatory requirements, prior to the injection
of lixiviant, HRI will conduct a Westwater Canyon aquifer step-
rate injection test (fracture test)or acceptable equivalent
within project site boundaries, but outside future wellfield
areas at each of the three CUP sites. The parting pressure
determined from these tests will be decreased by 25%, and used to
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determine the maximum allowable pressure gradient, and MAWHIP.
They will be used in lieu of the estimates made above.

6.6 Wellfield Instrumentation

Injection, and production flow rates will be monitored in order
that injection can be balanced with production across the entire
wellfield, with the injection flow smaller than the production
flow by the amount of the bleed rate. This information is also
used for assessing operational conditions, and for determining
mineral royalties.

A combination of meters will be used in the wellfield, and the
plant, with differing accuracy's dependent on their use. Because
hundreds of flow meters will be in use at any particular time,
and because no meter is 100% accurate, the overall summation of
injection flows seldom ever exactly equals that of extraction.
Yet, by the very nature of the closed ISL system, injection flow
actually does exactly equal that of extraction, minus the bleed
rate. As a result, injection flows will be prorated to that of
extraction (or vice versa) after the bleed rate is subtracted.
In addition, since ISL is a continuous operation across 24 hours
a day for every day of the year, some meters will require repair,
and will give faulty readings until problems are identified, and
corrected. A major portion of operational maintenance is spent
in identifying, and repairing faulty flow meters. Thus, the
procedure for determining final total flowrates will vary from
time to time. Again, it is important to note that total injection
flowrates can never actually be higher than total extraction in
ISL because of the closed system.

Because elevations of the individual wells, depths to the open
intervals, and distances from meterhouse to well (the frictional
pressure loss) may vary considerably between injection wells,
monitoring of MAWHIP will proceed in one of two ways:

a. The maximum allowable wellhead injection pressure
(MAWHIP) will be determined for each injection well, and
posted in the meterhouse. For these injection wells, a
pressure gauge will be placed on the wellheads, or in the
meterhouse, and pressure readings taken daily to ensure that
the MAWHIP will not be exceeded.

b. A single maximum allowable injection pressure will be
determined for the total meterhouse, and posted in the
meterhouse. The injection trunkline in the meterhouse will
be fitted with a pressure gauge, and pressure readings will
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be taken of that gauge daily to ensure that maximum
allowable trunkline injection pressure will not be exceeded.

Data records for these monitoring activities will be maintained
on-site.
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7.0 PIPELINE SPECIFICATIONS AND CONSTRUCTION

The fluids handling system in New Mexico encompasses various
pumps, meters, pipelines, fittings, and connections, and will
generally consist of polyethylene, PVC, fiberglass, steel, and
stainless steel materials, which are used universally in ISL. In
materials technology, the ISL setting is considered both low
pressure, and low temperature, allowing use of "off the shelf"
items, and materials which are easily available. In all cases,
the components of this fluid handling system will be rated to
withstand ambient temperatures, and pressures of their
environment, and the pressures, and temperatures of the fluids
with which they will be in contact, using published, generally
accepted ratings. The materials will be chemically resistant,
over their useful life, to the fluids, and solids with which they
are in contact. Specifications will be determined to maintain
structural integrity throughout anticipated life of the
component. As new materials become available, these same
criteria will be used in determining their suitability. All
wellfield piping systems, and equipment will either be housed in
containment buildings, placed on the surface, or buried.

All piping, including fittings, will be static pressure tested to
100% of its designed working pressure for 20 minutes. The
pressure testing method will consist of filling the piping to be
tested with water, pressured by an external pressure source, to
the designed working pressure. The piping to be tested will then
be isolated from the external pressure source with positive shut-
off valves, and held under pressure for twenty minutes. Piping
that retains 90% of the original shut-in pressure after 20
minutes will be considered to be competent, and pressure leakage
in excess of 10% will constitute a failure of test. The 10%
leakage factor is to allow for material expansion under pressure
with time, and thermal- expansion, if applicable. Any visible
leakage of fluids within the test section of piping will
constitute a failure of the pressure test. Any pipe that fails
its pressure test will be replaced, or repaired, and retested.

Pressure testing at 100% of the designed working pressure will
make allowances for injection wellheads, and associated piping on
the occasional injection wells that require higher than normal
injection pressures to maintain the designed injection rate. It
will also account for changes in elevation along the path of the
piping, since piping that changes elevation over distance will be
tested to the maximum pressure that will be induced at the point
of testing (the location where test pressures will be recorded)
during operations. It follows, since the pressure at that point
will be the maximum encountered at that point during operations,
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the pressure at every other point in the piping will be at the
maximum to be encountered during operations, regardless of that
point's elevation.
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8 .0 0YDROGEOLOGICAL ASSESSMENT OF WELLFIELDS

Prior to wellfield development, it will be necessary to collect,
and assemble detailed information on geologic, and hydrologic
conditions, in order that ore zones can be defined, geologic, and
hydrologic parameters quantified, well fields planned, hydrologic
monitoring programs developed, and baseline ground water quality
sufficiently determined. To accomplish the above, HRI will
conduct an intensive multi-step program. The following
subsections contain a detailed description of the types of data
which have been, and will be, collected for proposed wellfields.

8.1 Overlying Zones

8.1.1 Churchrock

At the Churchrock property, the Brushy Basin member of the
Morrison Formation, and the overlying Dakota Formation are water-
bearing. Above the Dakota Formation is continuous Mancos Shale-
to the surface. The Brushy Basin "B" Sand as well as the Dakota
Sandstone aquifer will be monitored. Above the Dakota Sandstone,
there are no additional aquifers, because it is continuous Mancos
Shale to the surface. Upper monitor wells completed in the
Brushy Basin "B" Sand will be located with at a minimum of one
well per every four acres of production area. Upper monitor
wells completed in the Dakota Sandstone aquifer will be located
with a minimum of one well per every eight acres of production
area.

While mineralization stratigraphically above the Westwater is
known to exist, HRI has not delineated the extent of this
mineralization at this time. Therefore, the feasibility of
producing the Brushy Basin, or the Dakota ore is presently
unknown. If HRI determines that production is feasible in either
the Brushy Basin, or the Dakota, the permitting of these
intervals, and environmental monitoring will proceed using the
same program which has been described for mining in the Westwater
Sand. Specifically, UIC permits, or amendments of existing UIC
permits, will be obtained which will authorize this mining. This
will include the New Mexico discharge plan, and federal EPA
permit, and aquifer exemption, as necessary. Operationally, HRI
will request that monitor wells will be established in the sand
being mined (Brushy, Dakota) at a spacing of 400 feet apart, and
400 feet from the closest injection/production well. The first
overlying sand will be monitored at a density of one well per
four acres, unless mining is conducted in the Dakota, in which
case there is no overlying zone.
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HRI has conducted pump tests at the Churchrock property which
demonstrated that the sands overlying the Westwater are
hydraulically separated. Additional pre-mining water quality,
and hydrologic testing of production zone monitor wells, and
overlying monitor wells will be conducted after the operating
monitor wells are installed as will be described in Sections 8.5,
and 8.6.

8.1.2 Crownpoint/Unit 1

In the vicinity of Crownpoint, and Unit 1, the Brush Basin member
of the Morrison Formation is shale. This thick, contiguous shale
overlays the production zone throughout the vicinity of the
Crownpoint property. This is a regional shale which physically
provides the aquitard between the Westwater, and the Dakota.

Above the Brushy Basin is the Dakota Formation. Above the Dakota
is 600-700 feet of Mancos Shale. Thereafter, to.the surface are
a number of sands form the Mesa Verde Group, the lowermost being
the Gallup Sandstone.

As specified in Section 8.5 HRI will run hydrological tests prior
to mining to confirm the previous mine area pump tests, and
verify that additional drilling activities have not created any
new avenues for leakage.

HRI proposes to monitor the Dakota Fm. as the first overlying
aquifer at both the CCP, and Unit 1 satellite. Wells will be
spaced at a density of one per four acres.

HRI does not propose to place monitor wells in sand of the Mesa
Verde group for the following reasons:

a) These sands are separated from the production zone by
the Dakota, which will be monitored.

b) The massive Mancos shale which separates the Dakota
from the Mesa Verde group make interformational transfer
impossible.

c) Mechanical integrity test will assure that casing does
not leak into shallow sands of the Mesa Verde group.

d) Sands of the Mesa Verde group are not substantial
aquifers.
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8.2 Underlying Zones

Underlying the host sand at Churchrock, Crownpoint, and Unit One,
is the Recapture member, and then the Cow Springs member of the
Morrison Formation. There is little site specific data on the
thickness of the Recapture shale. However, the information which
is available on drilling through the Recapture shale provide
strong evidence of the shales quality as an aquitard.
Specifically, the Recapture shale is 250 feet thick, and is high
quality shale. Given that the Recapture has been minimally
penetrated, there is little potential for interformational
transfer of mine fluids which will effect the any underlying
sand. The primary risk to any underlying water bearing sand will
be deep drilling through the confining shale section which, if
not properly abandoned, could provide a conduit for fluid
migration.

HRI does not propose to monitor the Cow Springs aquifer. Prior
to the injection of lixiviant at any of the three project sites,
HRI will collect sufficient water quality data to generally
characterize the water quality of the Cow Springs aquifer beneath
the project sites, and will conduct sufficient hydrological
confinement tests to determine if the Cow Springs aquifer beneath
the sites is hydraulically confined from the Westwater Canyon
aquifer.

8.3 Effects of Old Mine Workings at Churchrock

The mine tunnels at the Old Churchrock underground mine site are
opened into the Brushy Basin, and the Westwater Canyon sands,
both part of the Morrison formation. To the best of HRI's
knowledge, the workings themselves do not extend up into the
Dakota sand. However, the shaft does appear to be opened
slightly into the Dakota, one to two feet at the very bottom of
the sand. As evidenced by the mine workings in Section 17 of the
Churchrock area, uranium mineralization occurs in the Brushy
Basin sandstone, as well as the Westwater Canyon. In addition,
geologic evaluation of this area shows that significant ISL
uranium reserves are contained in the Dakota formation. If HRI's
ongoing evaluation of the Churchrock geology indicate that mining
in the sands overlying the Westwater is economically, and
technically feasible, applications for ISL mining in those zones
will be made to all appropriate regulating entities, and proper
authorizations will be received by HRI before such mining occurs.
HRI will monitor the aquifer immediately overlying any host
mining sands with monitor wells spaced at one well per four
acres. Thus, if mining is taking place in the Brushy Basin
sandstone, HRI will propose that the Dakota sand will have
monitor wells placed at one well per four acres in the area above
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the ISL mining. Although no aquifer has been identified above
the Dakota sand in the Churchrock satellite area, HRI will
undertake such monitoring if a "first overlying sand" is
determined at the time of actual ISL mining in that zone.

8.4 Exploration Holes

HRI, Inc. has exploration drill hole survey locations for every
exploration hole at each of the three CUP properties. The status
of plugging records will be detailed for each property below.

8.4.1 Churchrock Property

Hydrologic testing, simultaneous with wellfield development, will
further confirm that the production zone is confined. If during
operational testing individual holes become suspect, they can be
found because their locations are surveyed, and mapped, and
corrective action (plugging) will be performed.

In addition to routine hydrological testing, and corrective
action, wellfield operations, and the physical characteristics of
the old exploration holes themselves allow containment of the
leaching solutions as follows.

8.4.1.1 Operational Controls

During operations, more water is withdrawn than is injected
(wellfield bleed), which creates lower pressure within, and
around the wellfield area. Additionally, water levels in the
zones overlying the production horizon are monitored. Any
movement of water out of the production zone, and into the
overlying intervals will be signaled by a water level in those
formations higher that the original fluid level. In addition,
the periodic samples taken from the monitor wells are chemically
tested for leachate.

8.4.1.2 Borehole Characteristics

The weight of the abandonment fluid used in an exploration well
is considerably heavier than water, and by itself will contain
substantial pressure. A weight of about 9.5 ppg could be
reasonably expected for the mud, but decreasing this even further
to 9.2 ppg in the pressure calculation provides an additional
level of confidence. The average depth to the top of the
production horizon using the four baseline wells completed into
the Westwater Canyon is 666 feet. Thus, the weight of the hole
abandonment fluid, by itself, will generate a pressure of 30.1
psi.
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The gel strength of a fluid is a measure of the shearing stress
required to overcome the tendency of the fluid to remain static.
The gel strength of the drilling mud left in a borehole, then,
requires that a certain pressure be reached before the mud will
even move. This is in addition to total mud weight. The shear
stress, in units of pressure, can be calculate from the
following:

pressure, psi = 0.00333 x (GS) x h / D
Where GS = gel strength, lb/looft2.
h = length of fluid column, feet.
D = wellbore diameter, inches.

From: Davis, Ken. E., Factors Effecting the Area of Review
for Hazardous Waste Disposal Wells, PROCEEDINGS OF THE
INTERNATIONAL SYMPOSIUM ON SUBSURFACE INJECTION OF LIQUID
WASTES, New Orleans, LA; March, 1986.

Gel strength increases with time, and can range from about 20
lb/100 ft2 to hundreds after the mud has set in the borehole for
years. Low gel strength muds are preferable in drilling but can
be expensive to purchase, thus relatively high gel muds are
common. A gel strength of 50 lb/100 ft2  is felt to be
conservative, and was used in the pressure calculations. A
wellbore diameter of 4.75 inches is typical of the size used for
exploration wells. Using this with 660 feet as average height of
the fluid column noted above, the mud in exploration holes will
require 23.3 psi [0.00333 x 50 x 666/4.75] of pressure to overcome
the fluid's gel strength.

The formations, especially clays, and shales, which have been
penetrated by an exploration hole will slough into the well, and
will also naturally squeeze across the wellbore closing it off.
This trait is especially evident in drill holes left open for
even a few days, when the borehold must be reamed again in order
to get to the bottom. This plugging of the wellbore by pressing
of clays into the borehole has been such a problem in the past in
the Churchrock area, that, as early as the 1950's, additives were
mixed into the drilling mud to minimize the effect, a very
unusual practice for that time.

The physical characteristics of an exploration hole, drilled, and
abandoned years ago, make leakage out of our production zone very
unlikely. But nevertheless, the monitoring system is designed to
alert the operator to a problem, including potential problems.
This is the same monitoring system which will be in place even
under the best conditions in which there were no old holes, or in
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which cement/Shur-Gel had been used in their plugging. That is,
unplugged holes will not affect our ability to detect, and clean
up any leaching solution outside of our wellfield.

Pump tests directly measure the integrity of the shales
separating the production horizon from the overlying, and
underlying sands. By itself, a pump test provides the best
indication as to the continuity of the confining shales, and
therefore, leakage potential of an aquifer. For this reason, a
hydrologic test is considered necessary, even at a substantial
cost to the company.

Pump tests provide a means of determining leakage potential,
whether from unplugged wells, or high permeability general to the
confining layers. A more detailed , theoretic analysis of a
leaky system with the high permeability of the isolating clays is
presented in the attachment: Popielak, R.S., and Sigel,
J.;Economic, and Environmental Implications of Leakage Upon In-
Situ Uranium Mining, Mining Engineering. August 1987, pp. 800-
804. Part of the results of that study are noted in the abstract
to the paper: "The potential for environmental impacts appear to
be minor".

8.4.2 Crownpoint Property

Drilling at Crownpoint property began in the late 1960's, and
early 1970's. Therefore, all plugging at the site was in
compliance with the New Mexico State Engineers Regulation NMSA
Section 69-3-6, which was promulgated in 1968.

HRI, Inc. has all of the plugging records which are available for
the Crownpoint project.

Hydrologic testing that has been conducted at the Crownpoint
property to date provides strong evidence that the production
zone is confined from overlying zones. HRI, Inc. will conduct
additional testing simultaneous with wellfield development. If
former exploration boreholes become suspect during hydrologic
testing, their locations are surveyed, and mapped so they can be
readily located, and corrective action (plugging) will be
performed.

8.4.3 UNIT 1 Property

Drilling at the UNIT 1 property began in the early 1970's by
Mobil Oil. Therefore, all plugging at the site was in compliance
with the New Mexico State Engineers Regulations NMSA Section 69-
3-6, which promulgated in 1968.
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HRI, Inc. has purchased Mobil's records which contain, to the
best of our knowledge, all plugging reports.

Hydrologic testing that has been conducted at the UNIT 1 property
by Mobil Oil provides additional strong evidence that the
production zone is confined from overlying zones. HRI, Inc. will
conduct additional testing simultaneous with wellfield
development. As with other HRI properties, if individual holes
become suspect during additional testing, their location are
surveyed, and mapped so they can be readily located, and
corrective action (plugging) performed.

8.5 Hydrologic Testing Plan

HRI considers that the primary goal of pump testing in new mine
areas for ISL is to determine the degree of communication between
the mine zone, and (1) the overlying zones, and (2), the
production zone monitor wells. This will reflect the effects of
hydraulic pathways, such as unplugged holes, and other pathways,
to the overlying zones, as well as ascertain the ability of
production zone monitor wells to respond to changing flow
conditions within the mining area. The degree of communication
at the production zone monitor wells surrounding the mine zone
will also directly indicate the magnitude of horizontal formation
anisotropy. Of secondary importance, is the determination of
the physical flow parameters (transmissivity, storage,
permeability) of the producing horizon, since they are of only
very general utility to the ISL operator.

8.5.1 Single Well Test

Once an area has been adequately assessed from a geologic, and
mineability standpoint, and the limits of the mine area are
determined, and it becomes a proposed mine unit. Monitor wells
(both overlying, and production zone), and baseline mining wells
are installed. A hydrologic test is then designed with the
primary (hydraulic communication), and secondary goals in mind.
Sufficient data preceding the pumping test will be collected for
each of the monitor wells to assure that they are adequately
reacting to barometric, and/or antecedent conditions.

Initially, a single well, relatively central to the proposed
mining area, will be produced at a constant flowrate to allow
for analysis of the formation flow parameters of transmissivity,
storage, and permeability. Only a portion of the wells
surrounding this first pumping well will be formally analyzed for
these parameters, since they are of little value in the actual
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operation of a ISL wellfield. At least three wells, at
appropriate angles to the pumping well, will be used to
mathematically determine horizontal formation anisotropy.
Isopleths, showing the piezometric surface near the time of
maximum pressure drawdown across the area, will be drawn to
graphically depict this same anisotropy. If other wellfields are
active in the area, they will be kept at flowrates as reasonably
constant as possible during this segment of the hydrologic
testing.

8.5.2 Multiple Well Tests

The pressure drawdown (cone-of-depression) caused by water
production creates stress in the formation, and any potential
hydraulic boundaries, or barriers, such as the overlying
confining clays, and possible non-sealing faults. If the
proposed mine area is sufficiently small, then the stress induced
by pumping from a single well will adequately test potential
barriers. Although the pressure drawdown decreases
logarithmically with distance from the pumping well, the cone-of-
depressions developed by multiple pumping wells are additive
across the mine area, and can significantly increase the stress
developed at any particular point. Since the ultimate goal of
the hydrologic testing is to determine the degree of
communication of the mine zone with the overlying, and
production zone monitor wells, the second phase of the
investigation, if needed (as determined by the observed maximum
drawdowns across the proposed mine area developed by the single
produced well), will involve producing multiple wells
concurrently across the area, and observing the composite effect
of the resulting pressure drawdown on the various monitor wells.
Plots of the water levels versus time of pumping will be made for
the overlying monitor wells, and evaluated for pressure responses
to pumping from the mine zone. Maximum drawdowns will be
tabulated for each of the production zone monitor wells to ensure
that adequate response was achieved for those wells.

8.5.3 Mine Unit Hydrological Test Document

Following completion of the field data collection, data reduction,
and data interpretation in accordance with accepted scientific
techniques, and principles, the Mine Unit Hydrologic Test Document
will be assembled, and available for regulatory review. In
accordance with NRC requirements, the Mine Unit Hydrologic Test
Document will be reviewed by a Safety, and Environmental Review
Panel (SERP) to ensure that the results of the hydrologic testing,
and the planned mining activities are consistent with technical
requirements, and do not conflict with any requirement stated in
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the NRC license. A written report will be prepared by the SERP
which evaluates safety, and environmental concerns, and
demonstrates compliance with applicable NRC license requirements.
The written SERP report will be maintained at the site.

The Mine Unit Hydrologic Test Document contains the following:

a. a description of the proposed mine unit (location,
extent, etc.);

b. a map(s) showing the locations of the baseline mining
wells, and all monitor wells;

c. geologic cross-sections, and cross section location
maps.

d. isopach map of the overlying confining unit.

e. discussion of how the hydrologic test was performed,
including well completion reports;

f. discussion of the results, and conclusions of the
hydrologic test including raw data for the pumping test(s),
drawdown match curves, potentiometric surface maps, water
level graphs, drawdown maps, and when appropriate,
directional transmissivity data, and graphs;

g. sufficient information to show that wells in the monitor
well ring will be in adequate communication with the
production patterns;

h. any other information pertinent to the area tested will
be included, and discussed;

After appropriate review of Mine Unit Hydrologic Test Document,
and subsequent authorization by the SERP, injection of lixiviant
will begin in the new mining unit.

8.6 Baseline Water Quality Determination

8.6.1 General

The collection of baseline water quality data, and determination
of baseline water quality conditions is very important as the
Upper Control Limits (UCL's), and ground water restoration
objectives are based on this data.
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Consistent with regulatory requirements, initially, HRI will
collect three independent baseline water quality samples from
each well. However, based on the consistent results of multiple
samples from individual wells taken previously, HRI believes that
multiple independent baseline water quality samples from each
well will not be warranted. With the concurrence of NRC, HRI
will sample each well once, and perform the requisite analysis to
determine baseline water quality characteristics. It is with
this presumed approval that the following portion of the Plan is
drafted.

8.6.2 Data Collection

Baseline water quality will be determined from water samples
collected from wells installed in the various aquifers present as
follows:

a. Monitor wells will be installed per the Mine Unit
Hydrologic Test Document which is reviewed, and approved by
the SERP. At a minimum wells will be installed at the
following density:

1. production zone baseline wells - one per four
acres from select injection, and extraction wells which
are completed as mining progresses;

2. mine area monitor wells - spaced 400 feet apart,
400 feet from the wellfield patterns completed in the
ore zone aquifer;

3. first overlying monitor wells - one per four acres
completed in the first overlying aquifer;

4. second overlying monitor wells - one per eight
acres completed in the second overlying aquifer.

b. Water quality samples will be obtained, and analyzed
from the monitor wells described in a above. The sample well
will be pumped during completion until water is free of mud,
and foreign material, and until conductivity, and pH are
reasonably constant in a natural range. As samples are
taken during baseline sampling, the sampled well will be
pumped for a sufficient amount of time to assure that
sampled water is formation water. Sampling, preservation,
analysis, and analytical quality control methods will be as
defined in the current issues of Methods for Chemical
Analysis of Water, and Wastes (EPA - Technology Transfer).
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The number of samples collected, and the parameters analyzed
will be as follows:

1. Production Zone (Production Pattern) - One sample,
collected, and analyzed for the parameters listed in
Table 8.6-1. Prior to sampling, regulatory authorities
are contacted in order that they can, if desired,
collect split samples from the field sampling for
comparative purposes.

2. Mine Area (Monitor Well Ring) - One sample,
collected, and analyzed for the parameters in Table
8.6-1. Prior to sampling, regulatory authorities are
contacted in order that they can, if desired, collect
split samples from the field sampling for comparative
purposes.

3. Overlying Zones - One sample for the parameters in
Table 8.6-1. Prior to sampling, regulatory authorities
are contacted in order that they can, if desired,
collect split samples from the field sampling for
comparative purposes.

8.6.3 Assessment of Baseline Water Quality Data

Baseline water quality is determined by averaging the data
collected for each parameter, from each well, for each zone that
is monitored. This average is used to determine the "well field
average" for determining restoration criteria, and UCL's. The
variability of the data is also calculated. Outliers are
determined using accepted methods such as those specified in
Statistical Analysis of Ground-Water Monitoring Data at RCRA
Facilities, Interim Final Guidance (Chapter 8, A Discussion of
Outliers). Values determined to be high and low outliers are not
used in the baseline calculations.

Baseline conditions are determined as follows:

a. Production Zone (Production Pattern) Wells - Individual
well data for each parameter are averaged. The resulting
average is generally referred to as the production area
average.

b. Mine Area (Monitor Well Ring) Wells - Individual monitor
well data for each parameter are averaged. The
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Table 8.6-1 Water Quality Parameters with Lower
(LLD)and Primary, and Secondary Restoration Goals.

Alkalinity
Ammonium
Arsenic
Barium
Bicarbonate
Boron
Cadmium
Calcium
Carbonate
Chloride
Chromium
Copper
Electrical Conductivity

-25 degrees C (micromho/cm)
Fluoride
Iron
Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Nitrate
pH (s.u.)
Potassium
Radium-226 (pCi/1)
Selenium
Silica
Silver
Sodium
Sulfate
TDS
Uranium
Vanadium
Zinc

LLD1

1
0.01
0.001
0.01
1
0.01
0. 001
0.001
1
1
0.001
0.001

Primary
WF AVG.
WF AVG.
WF AVG.
WF AVG.
WF AVG.
WF AVG.
WF AVG.
WF AVG.
WF AVG.
WF AVG.
WF AVG.
WF AVG.

1
0.1
0.01
0.01
0.001
0.001
0.0001
0.01
0.01
0.01
°0-14
0.01
0.1
.001
.01
.001
0.001
1
1
0.001
0.1
.001

WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF
WF

AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.
AVG.

Levels of Detection

Secondary3

WF AVG.
10.0
0.05
12

WF AVG.
WF AVG.
0.01
WF AVG.
WF AVG.
250
0.05
1

WF AVG.
22

0.3
0.05
WF AVG.
0.05
0.002
WF AVG.
0.1
10
6.5-8.5
WF AVG.
5
.05

WF AVG.
WF AVG.
WF AVG.
250
500
.444
WF AVG.
5

I mg/l unless otherwise noted. LLD may vary depending upon the laboratory that
is used.
2 NMWQCC 3-103 Standard.
3 40CER141.62 or 143.3 unless otherwise noted.
4 IOCFR20, Appendix B, Table 2.
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resulting average is generally referred to as the mine area
average.

c. Overlying Zones - Individual monitor well data for each
parameter are averaged. The resulting average is generally
referred to as the non-production area average.

Consistent with the PBL format, HRI will develop a Standard
Operating Procedure (SOP) which addresses the statistical
assessment of baseline water quality data, and the treatment of
outlier data.

8.6.4 Upper Control Limits (UCL's)

8.6.4.1 General

As part of the detailed hydrogeological assessment, UCL's are
determined based on the baseline water quality data. The UCL
parameters are chloride, bicarbonate, and conductivity.

8.6.4.2 Determination of Upper Control Limits

The UCL's are based on the average baseline water quality data
(i.e. mine area average, or non-production area average), and
determined as follows:

a. Chloride UCL - baseline average of all monitor wells in
the horizon to be monitored plus five standard deviations.

b. Bicarbonate UCL - baseline average of all monitor wells
in the horizon to be monitored plus five standard deviations.

c. Conductivity UCL - baseline average of all monitor wells
in the horizon to be monitored plus five standard deviations.

To ensure that the UCL's determined from the baseline data are
accurate, the monitoring data collected at the onset of the
operational monitoring program (at least the first two samples)
will be compared with the appropriate UCL's, and baseline data. In
the event that the data collected at the onset of the operational
monitoring program shows that the baseline water quality data, and
UCL's are not consistent with previously determined baseline
values, and UCL's, additional baseline water quality data will be
collected, and alternative UCL's will be proposed to the regulatory
agencies.
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Consistent with the PBLC format, HRI will develop a Standard
Operating Procedure (SOP) which addresses the determination of
UCL's, including the treatment of outlier data.

8.7 Operational Groundwater Monitoring Program

8.7.1 General

During production operations a carefully planned groundwater
monitoring program is utilized to ensure that production fluids are
contained within the defined production zone. If production fluids
exit the production zone, increases in concentration of the UCL
parameters chloride, bicarbonate, and conductivity at the affected
monitoring wells will occur. If this situation occurs, and the
concentration of the UCL parameters meet the criteria defined in
Section 8.6, an excursion is present, and certain regulatory, and
operational procedures are followed.

8.7.1.1 Monitoring Frequency and Reporting

Monitor wells installed in the production zone monitor well ring,
and those installed in the overlying, and underlying aquifers
(where applicable) will be sampled, and analyzed for the UCL
parameters every two weeks during production operations unless
unable to do so because of uncontrollable events such as
snowstorms, flooding.

Monitoring data for the UCL parameters will be retained on site for
review by the NRC.

8.7.1.2 Water Quality Sampling and Analysis Procedures

Water quality samples will be obtained from the monitor wells with
air lifts, or submersible pumps. To assure that water within the
well casing has been adequately displaced, and formation water is
sampled, wells will be pumped a certain amount of time, based on
the particular well's performance. A minimum of one (1) casing
volume of water will be removed from the well prior to sampling.
Prior to sampling, the electrical conductivity, and pH will be
measured at periodic intervals, and recorded on field data sheets
to demonstrate that water quality conditions have stabilized, and
ensure that formation water is sampled. All data for each well
will be periodically reviewed to ensure that both sampling, and
analytical procedures are adequate.

Water quality samples will be analyzed for conductivity, chloride,
and bicarbonate, usually within 48 hours of sampling, at the on-
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site laboratory. All analyses will be performed in accordance with
accepted methods.

8.7.2 Excursions

An excursion will be declared if any two excursion indicators in
any monitor well exceed their respective upper control limits
(UCLs), or a single excursion indicator exceeds its UCL by 20
percent. A verification sample will be taken within 24 hours
after results of the first analyses are received. If the second
sample does not indicate UCLs are exceeded, a third sample will
be taken within 48 hours after the second sampling data is
acquired. If neither the second nor third sample indicate UCLs
are exceeded, the first sample will be considered in error. If
the second, or third sample contains the indicators above UCLs,
an excursion will be confirmed.

Upon verification of an excursion, the EPA, or NMED, and NRC will
be verbally notified within 24 hours, and notified in writing
within seven days. Corrective actions, such as changes in pumping,
or injection rates will be implemented as soon as possible.
Corrective actions will continue until the excursion is mitigated.
When excursion status is confirmed, corrective action will be
required to return the water quality to the applicable upper
control limit. During corrective action, sample frequency will
be increased to weekly for the excursion indicators until the
excursion is concluded.

In the event of a vertical excursion at the Crownpoint, and Unit
1 properties, HRI will explore any significant aquifer above the
Dakota sandstone aquifer for vertical excursions, as opposed to
just the deepest saturated sand of the Mesa Verde Group. The
specific aquifers to be monitored in the event of a vertical
excursion will be identified in HRI's 60-day excursion report as
described in a below.

If an excursion has been confirmed, the following procedures will
be applicable:

a. A written report describing the excursion event,
corrective actions taken, and the corrective action results
will be submitted to the NRC within 60 days of the excursion
confirmation. The report will describe the excursion event,
correction actions taken, and the results obtained. If
wells are still on excursion at the time the report is
submitted, the report will also contain a schedule for
submittal of future reports to the NRC describing the
excursion event, corrective actions taken, and the results
obtained. In the case of a vertical excursion, the report
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will also contain a projected completion date when
characterization of the extent of this vertical excursion
will be completed.

b. In the event an excursion is not corrected within 60
days of confirmation, the HRI will terminate injection of
lixiviant the vicinity of the monitor well within the
wellfield on excursion until such time that aquifer cleanup
is complete, or will provide an increase to the reclamation
bond, in an amount that is agreeable to NRC, which will
cover the full cost of correcting, and cleanup of the
excursion. The bond increase will remain in force until the
excursion has been corrected. The written 60-day excursion
report will state, and justify which course of action will
be followed.

An excursion is corrected, when all control parameters have been
reduced to their upper control limit, or below. After the
excursion is corrected, normal operations will be resumed.

Consistent with PBLC format, HRI will develop a standard Operating
Procedure (SOP) which addresses regulatory agency reporting, and
corrective actions to be taken in the event of an excursion.

8.7.3 Wellfield Development Documentation

Documentation of wellfield development will be maintained by the
RSO, and approved by the SERP.

8.7.3.1 Previous Mining

Planning for previous mining activities is required only at the
Churchrock Section 17 property.

As stated in Section 8.3, HRI has full knowledge of the locations
of all previously mined workings. These workings were developed in
the area of uranium mineralization, as will be all production
patterns. Therefore, the mine area monitor wells will be placed
outside the physical location of mine workings. HRI will verify
that the mine area monitor wells are outside the locations of
workings by superimposing their surveyed locations on existing
surveyed maps which illustrate the working locations.

The location of non production zone monitor wells is discussed in
Section 8.3.4. HRI will verify that non production monitor wells
are placed proximal to raises by superimposing their exact
locations on existing surveyed maps which illustrate the raise
locations.
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Documents, and maps showing the location of monitor wells will be
maintained on sight for inspection.

8.7.3.2 Geologic Data

The geology of an individual mine area is evaluated in conjunction
with wellfield development to assure proper placement of monitor,
and production wells. The project geologist, and hydrologists will
work together to compile the geologic/hydrologic data into a
report. Included in this report will be:

a. a description of the proposed mine unit (location,
extent, etc.);

b. a map(s) showing the locations of the baseline mining
wells, and all monitor wells;

c. geologic cross-sections, and cross section location
maps.

d. isopach map of the overlying confining unit.

e. discussion of how the hydrologic test was performed,
including well completion reports;

f. discussion of the results, and conclusions of the
hydrologic test including raw data for the pumping test(s),
drawdown match curves, potentiometric surface maps, water
level graphs;

g. sufficient information to show that wells in the monitor
well ring will be in adequate communication with the
production patterns;

h. any other information pertinent to the area tested will
be included, and discussed.

This information will be maintained on sight for inspection.

8.7.3.3 Well Field Location

The license area location is described in Section 1.1.1 for the
Crownpoint wellfields, Section 1.1.2 for the Churchrock wellfields,
and Section 1.1.3 for the Unit 1 wellfields. Property boundaries
are generally well marked, and HRI can not legally encroach these
boundaries. Additionally, all wells will be surveyed. These

COP-92



mapped locations will also contain boundaries, and cultural
features.

These maps will be maintained on sight for inspection.

8.7.3.4 Well Completion

Well location, and completion will be performed as described in
Section 6.0. Monitor well functionality will be verified through
hydrological testing, and reported as described in Section 8.5.

Details of the construction, completion, and testing of each well
is maintained within a file for that well. This file will contain
all geophysical logs associated with the well, field information,
and the completion reports.

This information will be maintained on sight for inspection.

8.7.3.5 Well Integrity Testing

Only wells that pass the mechanical integrity testing (MIT)
requirements specified in Section 6.4.1.4 will be used at the CUP.
MIT results will be recorded on the completion reports.

This information will be maintained on sight for inspection.

8.7.3.6 Baseline Water Quality Data

Baseline water quality will be collected, analyzed, and evaluated
according to the discussion set forth in Section 8.6. Statistical
analysis, will be reviewed by the SERP, and the results documented,
and filed.

This information will be maintained on sight for inspection.

8.7.3.7 Upper Control Limits

Baseline water quality will be collected, analyzed, and evaluated
according to the discussion set forth in Section 8.6. Upper Control
Limits (UCL's) analysis will be conducted according to the
statistical procedures set out in Section 8.6.4. UCL results will
be reviewed by the SERP, and the results documented, and filed.

This information will be maintained on sight for inspection.

COP-93



8.7.3.8 Define Restoration Target Values

Baseline water quality will be collected, analyzed, and evaluated
according to the discussion set forth in Section 8.6. Restoration
Target analysis, will be conducted according to the statistical
procedures set out in Section 8.6.3, and will be reviewed by the
SERP, and the results documented, and filed.

This information will be maintained on sight for inspection.

8.7.3.9 Location of Monitor Wells

Monitor wells will be located according to the discussion set forth
in Sections 6.3.1, 6.3.2, and 8.6.2. Baseline water quality will
be collected, analyzed, and evaluated according to the discussion
set forth in Section 6.3.1, 6.3.2, and 8.6.2. Details of the
construction, completion, and testing of each well is maintained
within a file for that well. This file will contain all
geophysical logs associated with the well, field information, and
the completion reports. Additionally, all well will be surveyed,
and mapped. These maps will also contain boundaries, and cultural
features. Monitor well completion reports and location maps will be
reviewed by the SERP.

Monitor well completion reports, and location maps will be
maintained on sight for inspection.

8.7.3.10 Hydrological Tests of Confinement

Mine unit pumping tests will be performed, and reported according
to the methods, and procedures set forth in Section 8.5. The Mine
Unit Hydrologic Test Document will be reviewed by a Safety, and
Environmental Review Panel (SERP) to ensure that the results of the
hydrologic testing, and the planned mining activities are
consistent with technical requirements.

The Mine Unit Hydrologic Test Document will be maintained on sight
for inspection.

8.7.3.11 Injection Pressures

Injection pressures of either individual wells, or trunk lines is
determined daily at the injection well, or in each wellfield
metering house. The surface wellhead pressures will not exceed the
maximum surface pressures posted in each metering house.

Data records for these monitoring activities are maintained on-
site.
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8.7.3.12 Pump Test Confirmation of Monitor Well Locations

Mine unit pump testing will be performed, and reported according to
the methods, and procedures set forth in Section 8.5. The primary
goal of the mine unit pump test is to determine the degree of
communication of the mine zone with the overlying, and
production zone monitor wells. The primary results of the mine
unit pump test will be recorded in the Mine Unit Hydrologic Test
Document. The Mine Unit Hydrologic Test Document will be reviewed
by a Safety, and Environmental Review Panel (SERP) to ensure that
the results of the hydrologic testing, and the planned mining
activities are consistent with technical requirements.

The Mine Unit Hydrologic Test Document will be maintained on sight
for inspection.

8.7.3.13 Hydrologic Parameters

Of secondary importance, is the determination of the physical
flow parameters (transmissivity, storage, permeability) of the
producing horizon, since they are of only very general utility to
the ISL operator. Physical flow parameters will be calculated
from the data that is obtained during the mine unit pump test.
Physical flow parameters will be recorded in the Mine Unit
Hydrologic Test Document. The Mine Unit Hydrologic Test Document
will be reviewed by a Safety, and Environmental Review Panel (SERP)
to ensure that the results of the hydrologic testing, and the
planned mining activities are consistent with technical
requirements.

The Mine Unit Hydrologic Test Document will be maintained on sight
for inspection.
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9.0 RFADIATION SAFETY

In accordance with 10 CFR 20.1101(b), and Regulatory Guides 8.10,
and 8.31, HRI is committed to maintaining personnel occupational
exposures to radioactive materials "as low as reasonably
achievable", or ALARA. The following Radiation Safety Program is
developed from operating experience at URI facilities gained from
1978 to the present. This program is designed to comply with the
"new" Part 20 regulations which became mandatory January 1, 1994.

9.1 Uranium Production Facilities

9.1.1 Conventional Mining

Underground mines pose significant inhalation hazards from
airborne uranium, and uranium decay progeny suspended in the mine
air due to blasting, or other mining operations. Additionally,
the buildup of 222-Rn, and its progeny can yield significant
doses to the bronchial tissues of the lung, resulting in the most
significant radiological doses in mining operations. The buildup
of radon progeny in mining environments can result in air
concentrations on the order of tens to hundreds of working
levels, depending on emanation, ventilation, and other factors.
The average exposure of all underground uranium miners in the
U.S. in 1979 had an average exposure, for radon only, of about
3000 mrem per year, or 2.9 WLM -(Working Level Months) [Cooper,
W.E., 1981,, O'Riordan, M.C., et.al., 1981, Johnson, J.R. et.al,
1981].

9.1.2 Solution Mining

In situ mineral extraction applies engineering controls, and
processes to insure the health, and safety of personnel, the
public, and the, protection of the environment. Mine solutions
contain extracted soluble uranium circulated in a closed loop
system through the processing plant, and back to the ore zone,
and thus there is no overall airborne hazard of uranium, or
uranium progeny. Unlike conventional mining which can use
copious amount of water, solution mining conserves consumption of
water by continually circulating mining fluids back to the mine
zone. In situ mining extracts uranium while allowing the ore
body to remain intact. This leaves the surrounding landscape
open for grazing, or raising crops (URI's La Rosita and
Kingsville Dome sites respectively). The final product is
yellowcake, dried in a vacuum hopper with near zero emissions
prior to shipment to an enrichment facility.
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9.2 Product Material - Yellowcake

9.2.1 Chemical Form

Uranium in the ore body becomes soluble in the oxidized phase,
and once oxidized, is mobilized by the bicarbonate (HC03-) anion
as a uranyl dicarbonate (U0 2 (C0 3 ) 2-2) anion. The mine leach
solution is then pumped to the surface from the ore zone. The
ion-exchange (IX) resin columns in the processing plant acts in a
manner very similar to a domestic water softener. Uranyl
dicarbonate anions are exchanged onto the surface of the IX
resin, and displace two chloride ions (Cl1). When fully charged,
an NaCl brine solution is used to release the uranyl dicarbonate
into an eluant, and to regenerate the IX resins. The eluant is
then acidified with HC1, breaking the dicarbonate complex, and
forming U02C12. This is precipitated with hydrogen peroxide (H202)
forming hydrated U04 as described in section 3.7. The uranium
peroxide is then dried, and the product "yellowcake" packaged for
transport.

9.2.2 Uranium - Naturally Occurring Radioactive Material

Uranium is widely distributed around the world with an average
concentration in the earth's crust of 4 PPM. Uranium is a heavy
metal, and is naturally radioactive. Natural uranium contains
three isotopes 238-U (99.3%), 235-U (0.7%), and 234-U (0.006%).
238-U constitutes one of the main primordial radioactive decay
series, and has a long radioactive decay half-life of 4.5 billion
years.

238-U decays to 234-Th by alpha emission. Since 238-U has a long
half-life, and its immediate decay progeny (234-Th, 234-Pa, and
234-U) have relatively much shorter half-lives, these isotopes
are in secular equilibrium with the 238-U decay. Because of 238-
U's long half-life, the specific activity of natural uranium is
unusually low (0.68 mCi/g 10 CFR 20 App. B Footnote 3). With a
half-life of a quarter of a million years, 234-U will not decay
to produce significant progeny for several thousand years with a
half-life of a quarter of a million years.

In the decay from 238-U to 234-U, alpha, beta, and gamma
radiations are emitted. Radioactive emission include two alphas
of about 4 MeV of energy each, five different betas with Emax

ranging from 0.1 to 2.3 MeV, and seven gamma rays all of either
rare frequency, or low energy of about 63 to 92 keV. A 55 gallon
drum of yellowcake comes into secular equilibrium with 234-Th,
and 234 Pa within several months of production. Measurement at

COP-97



30 cm from the surface of the drum will yield an external
exposure rate of 2 mrem/hr.

9.2.3 Metabolism and Toxicity

Natural uranium is primarily an internal hazard, and the chemical
toxicity far exceeds the radiological hazard as explicitly stated
in 10 CFR 20.1201(e). Uranium metabolically behaves somewhat
like calcium, and will deposit on the bone surfaces. The three
major organs which will receive the largest radiological dose
from intake of uranium are the lung, bone, and kidney.

Table 9.2-1. Organ Dose Conversion Factors for Inhalation of Natural Uranium
(Federal Guidance Report No.11 EPA-520/1-88-020 1988; secular equilibrium of
234-U with 238-U; class W)

Organ Dose Conversion Factor (Sv/Bq)

gonad 7.11 x 10 9

breast 7.13 x 10 9

lung 1.51 x 10-5
red marrow 2.04 x 10-7

bone surface 3.12 x 10-6

thyroid 7.12 x 10O9

remainder 2.70 x 10-7

Total: 1.87 x 10 5

Most of the uranium is excreted out of the body, mostly contained
in the feces, and a smaller fraction in the urine. The urinary
clearance can vary widely depending on the solubility of the
chemical form, and whether the intake pathway is ingestion, or
inhalation. Soluble uranium will rapidly be eliminated while
insoluble uranium will slowly convert to a soluble form in the
body. Nephrons in the kidneys work hard to eliminate the heavy
metal from the blood stream. Sufficient acute intakes of uranium
will cause the kidneys to swell, with the risk of infection, and
slightly higher intakes will cause permanent damage in the
kidneys.

9.2.4 Solubility Class

All yellowcake at the CUP will be dried at a low temperature
(less than 4000 C) which will form the basis for using Class W
throughout the entire process. In this form uranium forms a
compound that can easily dissolve in the fluids in the lungs. The
dust from this compound, when deposited in the lung, can cross
through the lung tissue and enter the bloodstream. Most of it is
then quickly filtered out by the kidneys and gradually excreted
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in the urine. The radiation dose to the kidneys is not as
hazardous as the chemical action of the uranium on the kidney
tissue..

9.3 Uranium Work Area

Any area in which employees potentially have access to
yellowcake, i.e. product material, will be defined as a Uranium
Work Area. The Uranium Work Area is within the Restricted Area.
Offices, eating, drinking, and smoking areas will not be Uranium
Work Areas, will not contain product material, nor will the
employee(s) in these areas have access to yellowcake, and are
also in the Restricted Area.

Areas which potentially contain yellowcake, and are candidates
for designation as Uranium Work Areas are: the Filter Press Area,
Elution Area, IX, and Sandfilters, RO Unit Area, Dryer Area, and
YC Drum Storage. Engineering controls, and surveys will help
monitor, and maintain airborne yellowcake within these designated
areas. Additionally, employees will be required to survey for
alpha contamination before leaving the Uranium Work Area.

Consistent with PBLC format, HRI will develop an SOP which
describes the details of the areas which are designated Uranium
Work Areas.

9.4 Instrumentation, Calibration, and Surveys

9.4.1 Instruments

Table 9.4-1 summarizes the types of radiation detection
instruments which will be used at the CUP. All radiation
monitoring, sampling, and detection equipment will be calibrated
at least annually, and after each repair. The calibration records
will be maintained on site.

Detector which will be used by HRI include ZnS scintillators, GM
pancake probes, and NaI scintillators. Scintillation probes
incorporate a photo multiplier tube (PMT). Filter air samples,
and surface material swipes will be counted for alpha using a ZnS
scintillator filter sample counter, and for alpha, and beta using
an end window GM detector. External exposure will be monitored
using a NaI-PMT detector which has a high efficiency for
detecting gamma.

In addition, passive detectors such as TLD's, or electrolyte
radon cups will be used in conduction with the instruments below
to monitor for maximum potential exposures. A few instruments
most commonly used are listed in Table 9.4-1.
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Table 9.4-1. Radiation

Instrumentation Typos, and
General Specifications

1. Alpha Filter Sample Counter

*Scintillator: ZnS (Ag)

*Operating Voltage: 0.5-1.2 kV

-Weight: 1.9 kg

*Window: 0.4 mg/cm2

*Sample Holder: O-ring sealed

stainless steel slide

-Sample Size: 2.54 cm

diameter, 1.5 mm thick

*Tube Assembly: 3.8 cm

diameter magnetically shielded

photomultiplier tube

*Dynode String Resistance: 100

MW

*Compatibility: Model 177.

2. Pancake G-M Detector

*Window: 1.7 mg/cm2 mica, 15

cm2 active, 12 cm2 open

*Operating voltage: 0.9 kV

-Halogen quenched G-M

*Dead Time: 80 us

*Construction: Al housing,

optional Pb shield

*Weight: 0.5 kg

-Compatibility: Models 3 and

177.

3. End Window G-M Detector

-Window: 1.7 mg/cm2 mica, 6

cm2 active, 5 cm2 open

-Operating voltage: 0.9 kV

-Halogen quenched G-M

*Dead Time: 200 us

*Construction: Al housing

-Weight: 0.5 kg

*Models 3 and 177.

*Dynode String Resistance: 100

MW

*Operating Voltage: 0.5-1.2 kV

-Weight: 0.9 kg

*Compatibility: Model 177.

5. General Purpose Survey

Meter - Model 3

-Compatible Detectors: G-M,

scintillation

*Threshold: 30 mV

*Weight: 1.6 kg

-Meter Dial: 0-2 mR/hr or 0-5k

cpm

*Multipliers: x0.1, xl, x10,

xlOO

*High Voltage: Adjustable 0.2-

1.5 kV

6. Alarm Ratemeter - Model 177

-Compatible Detectors: G-M,

scintillation

*Alarm Set: front panel with

lock

,Reset: push-button to reset

alarm

*Power: 120 VAC, 60 Hz single

phase, <100 mA

*Battery: 6 V Pb-acid rechargeable, life of

50 hours in non-alarm condition

-Weight: 1.9 kg

*Meter Dial: 0-500 cpm, 0-1.5

kV

*Multipliers: xl, x10, x100,

xlk

*Threshold: Adjustable 10-100

mV

*High Voltage: 0.2-1.5 kV

-Response: Fast - 4 seconds,

Slow - 22 seconds

for 10% to 90% of final

reading

4. Alpha Scintillator
*Znstrument Manufacturer

*Scintillator: ZnS (Ag)

*Window: 0.8 mg/cm2 aluminized

mylar, 76 cm2 active, 50 cm2

open

*Tube Assembly: 3.8 Cm diameter

magnetically shielded photomultiplier

Ludlum Measurement

P.O. Box 810 - 501 Oak Street

Sweetwater, TX 79556
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9.4.2 In Plant Surveys

The process areas described in Table 9.4-2 are subjected to the
surveys listed in Table 9.4-3. These surveys are described in
more detail throughout this Section.

9.5 Environmental Monitoring

Environmental monitoring will generally follow the schedule shown
on Table 9.5-1. All environmental monitoring will begin at each
station, for each media being sampled, three months before
operations begin.

All effluent releases will be subject to release limits specified
in 10 CFR Part 20. HRI will not inject lixiviant prior to NRC'c
review, and approval of a SOP level detail environmental
monitoring plan. The plan will indicate SOPs such as sampling
methods, and equipment, analytical procedures, and lower limits
of detection. The plan will also indicate proposed environmental
monitoring locations based on "as built" construction, and
provide the rational for their selection. The approved NRC
monitoring plan will form the basis for HRI's operational SOP
which will describe the details of the environmental monitoring
program.

9.6 External Radiation Exposure Monitoring Program

9.6.1 External Radiation Monitoring Plan

All personnel are issued dosimeters for at least the first year
of operations. TLD personnel badges measure the external exposure
to the individual on site. On at least a quarterly basis, the
badges are read by the vendor, and reported on NRC Form 5, or
equivalent. Issued TLDs are of a design for measuring mixed
beta, *and photon mixtures to accurately characterize the deep,
eye, and shallow dose equivalents.

After the first year of operations, the monitoring data collected
from these badges will be recorded, and reviewed to determine if
exposures exceed the 500 mrem administrative action limit. If it
is documented that after the first year of production operations
that the annual dose to workers at assigned project locations is
less than 10 percent of the 5 rem annual limit contained in 10
CFR 20.1201(a) then personnel TLD monitoring may be reduced, or
eliminated at those locations at the descretion of the RSO.
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Table 9.4-2. Process Area Radioactivity Monitoring Location.
__________________________________________________________________________________________

All Process Facilities

1. Filter Press Area and YC Slurry Storage

Gamma - (TLDs)one on each yellowcake storage tank and one next to the filter press

Radon Progeny - one

2. Elution Area

Gamma - (TLDs) one at the base of barren eluant vessels and one between the eluant columns

Radon Progeny - one between the sand filters and the IX columns

3. IX and Sandfilters

Gamma - (TLDs) one between IX columns and sand filters

Radon Progeny - two at the IX and one at the sand filter.

4. RO Unit Area

Gamma - (TLDs) one between IX columns, one on the filter platform, one between the RO water

storage tanks, one RO unit, and one between the cleaner tanks

Radon Progeny - one located by the IX columns

5. Chemical Storage Pad

Gamma - (TLDs) one located on the chemical storage pad

6. Exit Points

Alpha - thin window scintillator with an alarm rate meter

Areas only Concerning the Crownpoint Central Plant

7. Dryer Area

Gamma - (TLDs) one in the office, the shower, and the dryer room

Uranium - (low volume pump) continuous particulate filter sampling

Radon Progeny - one

8. YC Drum Storage

Gamma - (TLDs) one located central to the storage

Radon Progeny - one

'Additional monitoring are conducted or eliminated at the RSO's discretion.
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TABLE 9.4-3

SUMMARY OF SURVEY FREQUENCIES

Lower Limit of
Detection"rns noP Q-lr- 'nri oPf Are* Svirvav rremaunev

, yp- - - - - - -y - -

1. Yellowcake Filter press
Special maintenance
involving high air-
borne concentrations
of yellowcake.

1 x lo-
uCi/mlMonthly grab samples

Extra breathing
zone grab samples.

Dryer Building downwind
of Dryer Building

Continuous

2. Radon Daughters Scaffolding Monthly radon daughter
grab samples.
As needed.

0.03 WL

Tanks

3. External Radiation:
Gamma

4. Surface Contamination

Throughout process
facility

Yellowcake areas
Eating rooms, change rooms,

control rooms, offices

Quarterly .1 mrem/hr.

Daily
Monthly

Visual
5,000 dpm
alpha per 100 cm2

5. Skin and Personal
Clothing

Yellowcake workers who

shower

Each day
before leaving

1,000 dpm
alpha per 100 cm2

do not shower

6. Equipment to be released. Equipment to be released
that may be contaminated

Once before release 5,000 dpm alpha
per 100 cm2



Table 9.5-1
ntwlrommental MonLtorLng

for Churchrook, Crownpoint and UNIT I aoiLUties

Tr~m Of
of of BmIL. Vbr Location method Enmena. . . . is

Air 3 (1 from each Upwind and downwind of the Continuous One sample Each sample RN-222
location) plant site and at the nearest Track Etch per

residence or occupied structure calendar
within 10 km of the plant site. _year

Process Fluids 1 from each Lixiviant trunk lines in amount Grab Quarterly Each sample RNF-222
lixiviant intake. of process
1 from lixiviant
outlet. _

Water 1 from each well Potable, livestock, and Grab Quarterly Each sample Natural U,
irrigation water supply wells RA-226,

Groundwater within a 2-1/2 mile license gross
area. alpha,

. gross
beta, pH

Water 1 from each well As designated in ED discharge Grab 2 samples Each sample Conductivi
Monitor plan. per month ty

Wellu Cl, U,
EC03

Water 1 from each Permanent impoundments and Grab Quarterly Each apl Natural U
Surface impoundment and a upstream and downstream in and total

Water minimum of two surface waters passing through and
from each stream the license area; also adjacent soluable

impoundments subject to RA-226
drainage from the license area. ._._____.

Sediment, Soil 1 from each At surface water sampling Grab Annually Each sample Natural U
and impoundment and a locations and RA-226
Sludge minimum of 2 from
Sediment each stream ._,._._

Soil 1 Septic system drain field Grab Prior to Each sample Natural U
requesting and
termination RA-226
of license

Sludge Septic tank Grab Prior to Each sample Natural U
sludge and
removal PA-226
from tank
and prior
to
requesting
termination
of the
license.
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Consistent with the PBL format, HRI will develop a Standard
Operating Procedure (SOP) which addresses the methods which will be
used to establish, and record all doses to each employee from
internal, and external sources received at the CUP.

9.6.2 External Radiation Monitoring Surveys

Quarterly surveys will be performed at specified locations
throughout the Satellite buildings, and CP to assure that areas
requiring posting as "Radiation Areas" are identified, posted,
and monitored to assess external radiation conditions.
"Radiation Areas" will be those areas exhibiting 5 to 100 mrem
per hour at a distance of 30 cm from the source.

9.7 Airborne Radiation Monitoring Program

HRI's Airborne Radiation Monitoring Program will generally
contain the provisions of U.S. Nuclear Regulatory Commission
Regulatory Guide 8.25, Revision 1, Air Sampling in the Workplace
and U.S. Nuclear Regulatory Commission Regulatory Guide 8.30,
Health physics Surveys in Uranium Mills. The general components
of the program are described below.

9.7.1 Airborne Uranium Particulate Monitoring

There is no potential for exposure to ore dust at the Crownpoint
Uranium Project since the facility is an in situ uranium mine.
However, there is the potential for exposure to yellowcake dust
in certain areas of the CUP. All areas, including the filter
press, drying, and packaging areas, have a potential for exposure
to yellowcake dust.

There will be a continuous monitoring of airborne uranium
particulates at the drying, and packaging areas. During periods
of drying, and packaging activity, the filters of the continuous
air monitors will be changed, and analyzed every several days as
a decrease in airflow through the filter necessitates. At times
when the dryer is operated discontinuously, the airborne monitor
will be operated, and the filter analyzed for only the period of
batch operation. During periods that drying, and packaging
activities are not occurring, the filters will be changed, and
analyzed on a weekly basis.
When non-routine work activities are performed in an area, or
manner that could result in exposure to uranium particulates,
area air samples, or breathing zone samples will be utilized to
determine airborne uranium particulate levels.
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Areas of the CUP, outside the drying, and packaging areas, and
Satellite facilities will be monitored on a quarterly basis for
airborne uranium. For all potential exposures, in the event that
bioassay data is unavailable to quantify actual intakes, time
studies, and/or actual occupancy times will be used to estimate
the employees' exposure.

Consistent with the PBL format, HRI will develop a Standard
Operating Procedure (SOP) which addresses the methods which will be
used to monitor air particulates in the dryer at the CUP.

9.7.2 Radon Daughter Monitoring

Radon progeny will be routinely monitored on a monthly basis at
the satellites, and the CCP.

Routine exposures to radon daughters will only be determined
within the processing plant. The method of analysis is the
modified Kusnetz method, or other commonly accepted method of
measurement. Measurements are made in locations, and at times
when there is a potential for the release of radon, or radon
progeny.

Consistent with the PBL format, HRI will develop a Standard
Operating Procedure (SOP) which addresses the details of radon
monitoring at the CUP.

9.7.3 Airborne Effluent Environmental Monitoring

To ensure compliance with 10 CFR 20.1301, 20.1302, and 20.1501,
HRI will maintain a continuous air monitoring program at three
separate locations: upwind of the CPP, or satellite facility,
downwind from the CPP, or satellite facility at the restricted
area boundary, and downwind at the nearest residence. These
sampling locations contain passive gamma, and radon monitoring
devices that are changed out on a quarterly basis.

In addition to the monitoring described above, continuous passive
monitoring for gamma, and radon will be performed at two
locations (one upwind and one downwind) at the satellite
facilities. These monitoring devices will be exchanged
quarterly, and the results documented, and maintained on site.

9.8 Employee Exposure Records

Employee exposures at the CUP are monitored in accordance with
USNRC Regulatory Guide 8.34, Monitoring Criteria and Methods to
Calculate Occupational Radiation Doses. The employees will be
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monitored for internal exposure to yellowcake dust, see Section
9.9 "Bioassay Program", patterned after NUREG 8.22 Bioassay at
Uranium Mills. A bioassay program will be utilized as a means of
ensuring the adequacy of the monitoring, and respiratory
protection programs for protection from airborne uranium dust,
and from 222-Rn, and its decay progeny. HRI will advise each
worker of their annual dose pursuant to the provisions of
10CFR20.2106 and U.S. Nuclear Regulatory Comission Regulatory
Guide 8.7, Revision 1, Instructions for Recording and Reporting
Occupational Radiation Exposure Data. A quarterly tabulation of
annual dosage for all employees will be posted on a bulletin
board in the central offices of the CCP, and the Satellites along
with all other regulatory postings. The table will contain all
the provisions of NRC Form 5, or equivalent for each employee.

According to the methods described in U.S. Nuclear Regulatory
Comission Regulatory Guide 8.36, Radiation Dose to the
Embryo/Fetus, declared pregnant women will have additional
materials tabulated, and posted stating the annual dose to the
embryo-fetus.

9.8.1 Time Period Airborne Exposure

In the event that bioassay data is unavailable to estimate actual
intakes of yellowcake, employee exposure to airborne soluble
uranium will be estimated for routine activities. The exposure
estimates will be based on exposure times, and the concentrations
of airborne uranium as determined from routine air monitoring, or
non-routine air monitoring (i.e. breathing zone monitoring, or
specific area air monitoring).

Routine exposures to uranium, and radon daughters will be only
determined only for workers routinely exposed to airborne
radionuclides in concentrations which are likely to result in
annual exposures in excess of 10% of the ALI without respiratory
protection. Routine exposures will be estimated using exposure
times generated from semiannual time studies.

Non-routine exposures to uranium will result from performing non-
routine operational, or maintenance tasks that have the potential
for creating a significant exposure to airborne uranium. These
types of exposures will be monitored utilizing a Radiation Work
Permit (RWP). The RWP will specify the types of radiological
monitoring required for the task, and the protective equipment,
and clothing employees must wear while performing the task. The
sampling results will be evaluated, and documented. This data,
together with the employee's time in the area, will be used to
estimate the non-routine exposure. Each employee's routine, and
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non-routine exposure to airborne uranium will be recorded weekly,
and summarized annually.

Routine employee exposure to radon daughters will be determined
by measured working levels. Similar to non-routine uranium
exposures, non-routine radon daughter exposures will be monitored
utilizing an RWP. Routine exposure times will be determined by
semi-annual time studies, or actual occupancy times. Each
employee's routine, and non-routine exposure to radon daughters
will be recorded weekly, and summarized annually.

9.8.2 Airborne Uranium Exposure Calculation

The intake of uranium of soluble class W during the weekly, or
annual period being evaluated is estimated using the following
equation:

u = (S (ci) (Dti)/(DAC))*(PF)

from i=l to n
Where:

Iu - uranium intake (DAC-hours)

Dti - time worker is exposed to concentration (hours)

ci - average concentration of uranium in the air (mCi/ml)

DAC - the derived air concentration value for soluble class
W uranium from Appendix B of 10 CFR 20 (3E-10 mCi/ml per
DAC)

PF - respirator protection factor from Appendix A of 10 CFR 20
n - number of exposures during the period of evaluation

9.8.3 Radon Progeny Exposure Calculation

As was discussed in Section 9.7.4, the modified Kusnetz, or
commonly acceptable method for determining exposure to radon
daughters will be utilized at the HRI's Crownpoint in situ
uranium project, and satellite facilities. From the monitoring
data collected, the employees intake of radon progeny will be
calculated using the following equation:

Ir = (S (WLi)(Dti)/(DAC))*(PF)
from i=l to n

Where:
Ir - radon daughter intake (DAC-hours)

Dti - time of exposure to concentration WLi (hours)

WLi - average number of working levels in the air

DAC - the derived air concentration value for radon daughters
from Appendix B of 10 CFR 20 (0.33 WL per DAC)

PF - respirator protection factor
n - number of exposure periods during the year
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9.8. 4 Bioassay Intake Calculation

When urine bioassay data is available, and the bioassay indicates
significant uranium intake, worker airborne uranium intakes are
calculated by using an intake conversion factor (ICF) similar to
NUREG 8.22, and standards in HPS ANSI Bioassay Programs for
Uranium. All uranium intake calculations are of soluble class W.
Calculations of chronic vs. acute intake will be determined at
the descretion of the RSO. Subsequent bioassays may be necessary
to confirm an intake, and will supersede an unconfirmed previous
bioassay.

u acute = SCu i /ICFacutei and

u chronic =S Cui Dti /ICFchronic i

from i=l to n

Where:

Cu i - urine bioassay concentration (mg/L)

u acute - uranium acute intake (mg)

Iu chronic - uranium chronic intake (mg)
Dti- time duration of worker chronic for bioassay i (days)

ICFacute i - acute intake conversion factor for bioassay i (/L)

ICFchronic, i- chronic intake conversion factor for bioassay i

(days/L)
n - number of intakes or bioassays during the period of evaluation

9.8.5 Action Levels Requiring Notification

Section 20.2203 of 10 CFR requires that overexposure reports be
made to the appropriate NRC Regional Office if the intake of
uranium, and/or radon exceeds the quantities specified in 10 CFR
20.1201. If the following exposure limits will be exceeded at the
CUP, HRI will notify NRC.

a. Soluble Uranium - if an employee has an intake of more
than 10 mg of soluble uranium in one week. This intake is in
consideration of chemical toxicity.

b. Total Effective Dose Equivalent (TEDE) - if an employee
exceeds the TEDE annual limit of 5 rem.

c. If an employee exceeds 4 WLM 222Rn Progeny.
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9.8. 6 Administrative Action Levels

An administrative action level will be set at 3 mg of soluble
uranium for a calendar week. An administrative action level will
be set at 130 DAC-hours for exposure to insoluble uranium, and/or
radon daughters for any calendar quarter. If the action level is
exceeded, the RSO will initiate an investigation into the cause
of the occurrence, determine any corrective actions that will
reduce future exposures, and document the corrective actions
taken. Results of the investigation will be reported to
management.

The results of the TLD badges will be evaluated on a quarterly
basis, and an administrative action level will be set at 300 mrem
per quarter. If an employee's exposure exceeds this level, the
RSO will investigate the reason for the exposure, and initiate
corrective measures to prevent a recurrence.

The results of the bioassay program also will be used to evaluate
the adequacy of the respiratory protection program at the
facility. An abnormally high urinalysis will be investigated
both to determine the cause of the high result, and determine if
the exposure records adequately reflected that such an exposure
may have actually occurred.

9.8.7 Airborne Radioactivity Areas

Any area, room, or enclosure will be designated "Airborne
Radioactivity Area" as defined in 10 CFR 20.1003, if at any time
the uranium concentration exceeds 1 DAC (3E-10 mCi/ml). It is
anticipated that only the yellowcake dryer area will be posted as
Airborne Radioactivity Areas as concentrations of soluble uranium
may at times exceed 3E-10 mCi/ml. Because the predominant form
of airborne uranium in these areas is comprised of yellowcake
dried at 100 degrees Celsius, the uranium DAC for solubility
class W is used (3E-10 mCi/ml).

Additionally, areas will be posted as "Airborne Radioactivity
Areas" in the case that an individual present in the area without
respiratory protection could exceed, during the hours an
individual is present in a week, an intake of 10 percent of the
ALI. Airborne radioactivity areas will be posted in accordance
with 10 CFR 20.1902. HRI will avoid posting radiation hazard
signs in areas that do not require them.
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9.9 Bioassay Program

9.9.1 Persons to Be Monitored

Bioassays will be performed for all workers who are routinely
exposed to airborne yellowcake, or excessive levels of
yellowcake, such as may occur when maintenance work is performed
in yellowcake areas.

9.9.2 Type of Bioassay

Bioassays will be by means of urinalysis capable of detecting the
uranium content of the urine with a sensitivity of at least 1
mg/L of urine. Results will be obtained within 20 days of the
collection, and corrected to standard urine specific gravity of
1.02.

Cu corrected = Cu measured (1.02 - l)/(Sg - 1)

Where:

Cu corrected - uranium concentration in urine corrected to standard specific

gravity of 1.02 (mg/L)
Cu measured - measured uranium concentration (mg/L)

S9 - measured specific gravity of the urine bioassay specimen

If an outside laboratory is used, results exceeding corrected
concentration of 30 mg/L will be reported by telephone.

9.9.3 Frequency of Bioassay

Bioassays are conducted at least once each month for workers
routinely exposed to yellowcake. This generally applies to
individuals who are assigned to the Uranium Work Area.
Individuals who work within the restricted area but not in the
Uranium Work Area are not subject to routine bioassay.

Declared pregnant workers will have bioassay conducted at a
minimum of once per month regardless of job assignment.

9.9.4 Actions Based on Bioassay Results

A corrected value of 30 mg/L under equilibrium conditions is
considered the limiting value a worker may have for chemical
toxicity. A value of 130 mg/L obtained within two weeks
following a single intake of yellowcake indicates a value
significantly large to cause kidney damage, according to the U.S.
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Nuclear Regulatory Commission. In view of this, the following
actions will be taken:

a. Less than 15 mg/L - none

b. 15 to 30 mg/L -

1. Confirm results (repeat urinalysis).
2. Attempt to identify cause of high exposure.
3. Take corrective measures, and/or limit worker
exposure.

c. Greater than 30 mg/L -

1. Take actions as given above for 15-30 mg/L.
2. Notify the NRC in writing.
3. Determine whether other workers could have been
exposed, and perform additional bioassay measurements
on them.
4. Consider work restrictions to assure the worker
does not exceed a uranium concentration of 30 mg/L in
urine.

d. Greater than 30 mg/L for four consecutive bioassays or
greater than 130 mg/L for any 1 test -

1. Take actions given in c.
2. Have additional urine samples tested for albumin.

9.9.5 Prevention of Specimen Contamination

Specimens are normally collected at the beginning of the work day
before contamination in the workplace is possible. Clean,
disposable containers are used, and the worker must wash his/her
hands carefully prior to voiding, and then clearly print first,
and last name, date of specimen donation, and Social Security
Number.

9.9.6 Quality Control

The bioassays will be processed along with known control
specimens of 15, 30 mg/L, and one blank to provide a means of
assuring accuracy of the tests. New employees will be required
to donate a baseline urine specimen for analysis. A program
which tests for proteins using a dip-stick indicator will be
established under the RSO's discretion in the RSO's lab by a
designee soon after receiving the specimen. Then, an appropriate
method of preservation will be employed for specimens which are
stored for longer than one week according to ANSI standards of
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urine uranium bioassay sample preservation (such as
refrigeration, or the addition of a small amount of HCl). The
RSO has discretion in requesting a 24 hour urine specimen
collection (1-2 L) for confirmatory analysis.

URI maintains a Standard Operating Procedure (SOP) which addresses
current procedures for the bioassay program.

9.10 Contamination Control Program

The primary sources of potential surface contamination at the
Crownpoint Uranium Project will be associated with precipitation,
drying, and packaging activities. The recovery, and elution
portions of the process will not present a significant surface
contamination problem except for dried spills, or when special
equipment maintenance is required. The primary method for
control of surface contamination will be instruction in, and
enforcement of, good housekeeping, and personal hygiene
practices. Any visible yellowcake, or production fluid spills
will be cleaned up as soon as possible to prevent drying, and
possible suspension into the air which could pose an inhalation
hazard. Plant operators will be instructed in the proper use of
equipment, and the prevention of spills, and solution leaks at
various stages of the process. Inadvertent contamination of
designated clean areas will be controlled by instructing
employees not to enter such areas with clothing, or equipment
contaminated with radioactive materials. If yellowcake is
detected in a designated clean area, the RSO will be notified
immediately, the area will be promptly cleaned, and an
investigation into the source of the contamination will be
performed.

To ensure these administrative controls will be effective in
controlling surface contamination, alpha contamination surveys
will be performed monthly in process areas, and in designated
clean areas.

Table 9.10-1 provides the limits for surface contamination.

9.10.1 Surface Contamination Control

Routine surveys in the Central Processing, and Satellite
Facilities will consist of both a visual inspection for obvious
signs of contamination, and instrument surveys to determine total
alpha contamination. If the total alpha survey indicates total
contamination greater than 1000 dpm/100 cm2, a smear survey will
be performed to determine the removable contamination. Results
will be documented on the survey data sheet.
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Table 9.10-1 Limits for Release to Uncontrolled Areas

Nuclide Averagea Maximumb Removablec

U-nat 5,000 dpm/100 cm2 15,000 dpm/100 cm2 1,000 dpm/100 cm2

226-Ra 100 dpm/100 cm2 300 dpm/100 cm2  20 dpm/100 cm2

a. Averaged over no more than 1 m2.

b. Applies to an area of not more than 100 cm2.
c. Determined by smearing with dry filter, or soft absorbent paper, applying
moderate pressure and assessing the amount of radioactive material on the smear.

Source: Regulatory Guide 1.86, "Termination of Operating Licenses for Nuclear
Reactors," and "Guidelines for Decontamination of Facilities and Equipment Prior to
Release for Unrestricted Use, or Termination of License for Byproduct, Source, or
Special Nuclear Material."

In non-Uranium Work Areas such as lunch rooms, offices, and

change rooms, if the total alpha survey indicates contamination
2

in excess of 1000 dpm/l00 cm (i.e. 20% of Table 9.10-1 removable

limits) a smear test will be performed to assess the level of

removable alpha activity. If smear test results indicate
2

removable contamination greater than 200 dpm/100 cm , the area

will be cleaned promptly, and resurveyed. The RSO will

investigate the cause of the contamination, and implement

corrective action to minimize the potential for a recurrence.

Uranium processing equipment that must be removed for

maintenance, or repair will be thoroughly decontaminated to

prevent the possibility of contamination in the maintenance shop.

Any materials, or equipment being released from the project site

to an unrestricted area will be surveyed for contamination prior

to release. Should the survey indicate contamination in excess

of the Table 9.10-1 limits, the equipment/material will be

decontaminated, and surveyed again. The survey results will be

documented, and maintained on site.

9.10.2 Personnel Contamination Control

Employees will maintain change rooms, showers, and lockers for

clean clothing. An operable, and appropriately calibrated alpha

survey meter will be made available for employee use at the exit

of the change room.

Employees will be instructed in the use of the survey meter,

techniques for minimizing contamination, for maintaining good

industrial hygiene, and in basic decontamination methods. Also,

employees will be instructed on methods, and procedures for good

housekeeping practices within process areas to minimize the
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potential for contamination of personnel, and equipment. The RSO,
or designee will perform unannounced spot check surveys for alpha
contamination on workers leaving the Uranium Work Areas. These
unannounced spot check surveys will be conducted on at least a
quarterly basis.

Employees working in the precipitation, drying, and packaging
areas, as well as those involved in process equipment
maintenance, or repair, will maintain appropriate protective
clothing, and equipment. Protective clothing will be laundered on
site, or if a disposable type, will be disposed in a facility
licensed to accept such wastes.

All employees with potential exposure to yellowcake, or
yellowcake dust may shower, and change clothes each day prior to
leaving the site. An employee who showers, and changes clothes
will be considered to be free of significant contamination. In
lieu of showering, employees who work in the Uranium Work Area
are required to survey their clothing, shoes, hands, face, and
hair with an "frisk", alpha survey instrument prior to leaving
the site. These surveys, and/or showers will be documented, and
maintained on site. Additionally, prior to entering a designated
clean area (e.g. lunchroom) from processing areas, employees will
be required to wash their face, and hands to ensure complete
removal of possible contamination.

9.10.3 Transports and Shipments

Transport surveys demonstrate that the exposure levels are below
the regulatory limits, and the truck surfaces are free of
radioactive material.

9.10.3.1 Yellowcake Drum Transport Survey

Packaged drums filled with dry yellowcake located on the storage
pad will be smear surveyed using filter paper before shipment.
The truck, and trailer loaded with yellowcake drums will be
surveyed for external exposure rate. The surface swipes, and
external exposure surveys will be recorded, and included as part
of the YC drum shipment papers. Shipment papers will include
measured contents of each drum, drivers agreement, bill of
lading, and instructions in case of accident, or spill.

Limits for Yellowcake Drum Transport
removable alpha' 2,200 dpm/100 cm2

removable gamma/betal 22,000 dpm/100 cm2

external exposure rate2 at skin of trailer 2 mrem/hr

1 49CFR173.443
2 49CFR173.400
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9.10.3.2 Yellowcake Drum Transport Labeling

Yellowcake is classified by the Department of Transportation as
radioactive material of Low Specific Activity (LSA) according to
49 CFR 172-178. Each drum will be labeled on two sides with the
drum number, net yellowcake weight, and radioactivity stickers
including LSA, and Caution - Radioactive Material. Radioactive
Material sticker is magenta against yellow background, and
contains the following information:

Caution
Radioactive Material

Handle Carefully
No person will remain within 3 feet of this container unnecessarily
Principle radioactive contents: Natural Uranium (Oxide)
Activity of contents: 50 mCi (maximum)
Estimated radiation level at package surface
when packaged: 3.0 mrem/hr

HRI, Inc.
2929 Coors Rd., Suite 101
Albuquerque, NM 87120-2929

9.10.3.3 Slurry Transports

Yellowcake slurry will be transported in DOT approved slurry
trailers which are placarded according to DOT specifications.
Slurry transports will be surveyed before, and after positioning
on the processing pad. Slurry transports will be surveyed in a
manner similar to the drum transport survey using a portable
external exposure rate meters. Filter swipe(s) will be taken,
and counted for alpha.

Limits for Slurry Transports

removable alpha 1,000 dpm/100 cm2

external exposure rate 200 mrem/hr

9.10.3.4 Shipping and Receiving Packages

All packages will be surveyed as soon as practicable after
receipt, and prior to commercial ground carrier shipment. The
RSO will be notified of any anticipated package shipments, and
upon their receipt. The package will be surveyed for external
exposure rate, surface alpha, and beta, and swipe survey for
removable alpha, and beta. All packages will be required to have
the DOT labeling for packages containing radioactive material
with the correct UN number, and a Radioactive White I, Yellow II,
or Yellow III label which includes the radionuclide(s), and
quantity. For packages containing yellowcake samples for an
independent laboratory analysis, they will also be labeled Low
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Specific Activity (LSA). Packages received will be assessed for
degradation, or loss of containment integrity.

9.10.3.5 Trash Surveys

Office trash, and other materials which are free of process
contamination are disposed of in a municipal land fill. Loads of
trash are surveyed for gamma activity before leaving the site.
No survey will exceed two times background at the surface of the
trash trailer. Records are maintained on site.

9.11 Respiratory Protection

9.11.1 Introduction and Policy Statement

In accordance with Subpart H, "Respiratory Protection and
Controls to Restrict Internal Exposure in Restricted Areas" of 10
CFR Part 20, "Standards for Protection Against Radiation" which
permits licensees to make allowance for the use of respiratory
protection in estimating exposures of individuals to airborne
radioactive material, HRI will initiate a Respiratory Protection
Program for the purpose of using the allowance similar to the
U.S. Nuclear Regulatory Commission Regulatory Guide 8.15.

Whenever practicable, HRI will utilize engineering controls, such
as ventilation, or process enclosure to preclude the use of
respirators. However, when it is impracticable to apply process,
or other engineering controls to limit concentrations of
radioactive materials below those that define an airborne
radioactivity area, other precautionary procedures, including
increased surveillance, and air sampling, limitation of work
times in the area(s), and respiratory protective equipment, will
be used to maintain the intake of radioactive materials ALARA.

Respirators will be routinely used for certain operations within
the dryer, and packaging areas, as well as for certain
maintenance activities in these areas. Radiation work permits for
non-routine jobs, and emergency situations may also require
respirator usage. Employees will not enter areas where
radioactive materials may exceed acceptable standards nor perform
maintenance activities which may involve airborne releases until
the RSO, or designee has evaluated the potential exposure, and
selected the proper respiratory equipment, and other radiological
protection controls.
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9.11.2 Respiratory Protection Policies and Responsibilities

a. Respirators will be used only for operations where it
is not feasible to prevent atmospheric contamination by
effective engineering controls such as process enclosure, or
ventilation. However, respirator use is no substitute for
practicable engineering controls. Therefore, respirators
will be used only while engineering controls are being
evaluated/instituted, and during maintenance in tanks, or
other enclosures that routinely contain radioactive
materials, and/or other toxic materials. Only approved, or
certified respiratory equipment will be used.

b. Respirators will be used routinely for operations
within the drying, and packaging areas, and for certain
other maintenance activities. Radiation work permits for
special jobs, and emergency situations may also require
respirator use. Employees will not be allowed to enter
areas where radioactive contaminants may exceed acceptable
standards nor perform maintenance activities which may
involve airborne releases until the Radiation Safety Officer
(RSO), or designee has evaluated the potential exposure,
selected the proper respiratory equipment, and implemented
other health physics controls as may be appropriate for the
situation.

c. Employees will leave an area where respiratory
protection is required at anytime for relief from respirator
use in the event of equipment malfunction, physical, or
psychological distress, procedural, or communication
failure, significant deterioration of operating conditions,
or any other condition that may require such relief.

d. Any individual required to wear a respirator to perform
routine, or nonroutine tasks is also required to have a
shaven face where nothing interferes with the seal of tight-
fitting face pieces against the skin.

9.11.3 Employees Responsibilities

a. Using the respirator in accordance with instruction,
and training provided by the RSO, or designee. For some
types of respirators providing protection for individuals
wearing corrective glasses is a serious problem. A proper
seal cannot be established if the temple bars of the eye
glasses extend through the sealing edge of the full
facepieces. When a worker must wear corrective glasses as
part of a facepiece, the facepiece, and lenses will be
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fitted by a qualified individual to provide both good
vision, comfort, and a gas-tight fit.

b. Informing his Supervisor of any personal health problem
that could be aggravated by the use of respiratory
protection equipment.

c. Not modifying, or in any way altering the manufacturers
design of the respirator.

d. Pre-use inspection, and reporting any observed, or
suspected malfunctioning respirator to the RSO, or designee.

e. Using only those brands, and types of equipment for
which he has been trained to use, and can obtain a
satisfactory fit.

f. Checking the seal of the respirator by appropriate
means prior to entering a harmful atmosphere.

g. Notifying his supervisor, the RSO, or designee whenever
it is necessary to enter an area in which airborne
radioactive contaminants may exceed acceptable standards,
for the purpose of performing non-routine maintenance, or
activities for which a standard operating procedure does not
exist.

9.11.4 Supervisors Responsibilities

a. Notifying the RSO, or designee whenever it is necessary
for an employee to enter an area in which airborne
radioactive contaminants may exceed acceptable standards for
the purpose of performing non-routine maintenance, or
activities for which a standard operating procedure does not
exist.

b. Enforcing the use of respirators in situations that
require respiratory protection.

c. Consulting with the RSO, or designee for evaluation of
exposure hazards whenever it is suspected that airborne
radioactive or, toxic contaminants could exceed acceptable
standards.

d. Notifying the RSO, or designee of any employee known to
have an active medical work restriction, and obtain RSO
clearance for such employee prior to assignment of any job
requiring the use of respiratory protection.
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9.11.5 The RSO or Designee Responsibilities

a. Providing necessary respiratory equipment to protect
the health of the employee.

b. Maintaining equipment in serviceable condition.

c. The selection, and fitting of employees with the proper
respirator, as well as instructing them in the correct use,
and maintenance of the respirator.

d. Random inspections of respirator use.

e. Evaluating employee exposures, and work conditions,
including monitoring of airborne radioactive contaminant
concentrations during the time the employees are working,
and determining when a urinalysis is required similar to NRC
Regulatory Guide 8.22.

f. Establishing, and keeping records as required.

9.11.6 Respiratory Protective Equipment Selection

Several types of respiratory protection equipment are available,
and have been chosen to offer protection against potential
airborne radioactive hazards to be encountered. The function of
respirator type selection is assigned to the RSO, designee, or
the Director of Safety.

a. Several factors govern equipment selection. These
include:

1. Nature, and extent of the hazard.
2. Work requirements, and conditions.
3. Respiratory equipment limitation.

b. The types of respirators that may be used at the
Crownpoint Uranium Project are those specified in Appendix A
of lOCFR20.

c. Protection Factors. The overall protection given by a
certain respirator is defined in terms of its protection
factor (PF). These are outlined in Table I, US NRC
Regulatory Guide 8.15, and 10 CFR 20 Appendix A.

The PF is a measure of degree of protection afforded by a
respirator defined as the ratio of the concentration of
contaminants outside the face mask, or hood to that inside
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the equipment under conditions of use. For example, an air
purifying half-mask may be used for protection in
atmospheres with a contaminant concentration up to 10 times
the permissible exposure limit. In the case of employee-
measured intake of airborne radioactive contaminants, the
ambient concentration in the air is divided by the
protection factor to determine actual intake. The PFs are
based on laboratory tests which show how much leakage can
occur between face piece seal, and the face on a cross-
section of different facial types, and sizes after each
wearer was properly fitted with various types of equipment.
Therefore, the PFs may only be used on those people who are
found to have a satisfactory fit with the device they are
wearing. (See NRC Regulatory Guide 8.15, or l0CFR20 App. A
for appropriate protection factors.)

d. Air-Purifying Respirators. Air-purifying respirators
remove nonradioactive gases, and vapors, or any Particulates
from the ambient air to make it suitable for breathing.
Air-purifying media consist of fiber filters, or sorbents
used individually, or in combination, and are contained in a
suitable protective casing that is designed for attachment
to the respirator facepiece, or breathing tube. A filter is
a fibrous medium used for the removal of airborne solid, or
liquid particulates from the air stream entering the
respirator enclosure. They are designed for a single type of
particulate, or for various combinations of particulates
such as dust, fumes, and mists. The protection factors
apply for air-purifying respirators only when high
efficiency particulate filters [above 99.97% removal
efficiency by thermally generated 0.3 ppm dioctyl phthalate
(DOP) test] are used in atmospheres not deficient in oxygen,
and not containing radioactive gas, or vapor respiratory
hazards.

Sorbents are used for chemically removing toxic gases, and
vapors from the airstream entering the respirator enclosure.
The sorbents may be used singly, or in a mixture, and
multiple layers to give protection against a single gaseous
contaminant, a class of contaminants (e.g., organic vapor,
or acid gases), or combination of gases, and vapors. They
are not, of themselves, effective against particulates.
They are not approved for use for protection against
radioactive gases, or vapor unless their efficiency against
the gas, or vapor of interest has been well established.
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9.11.7 Respiratory Training

Persons administering the Respiratory Protection Program (i.e.
training, respirator selection, respiratory integrity testing,
etc.) will have at least one year of work experience relevant to
applied health physics, radiation protection, industrial hygiene
(or related work), and respiratory protection. This experience
will involve working with respiratory protective equipment,
cleaning, maintenance, and fit testing (not strictly
administrative). Additionally, a thorough understanding of the
facilities' process, and equipment, and the hazards generated
will be required. The RSO, or designee will conduct respirator
training. Every employee who needs to wear a respirator for
health protection must be trained in the proper selection,
maintenance, and use of the respirator, and its limitations.
Respirator training will be documented on a respirator training
completion form. Additionally, when respirators have been used
in atmospheres containing airborne uranium, employees will
participate in a bioassay program consisting of urinalyses
similar to NRC Regulatory Guide 8.22.

Training consists of:

a. Fitting which will be done by the RSO, or trained
designee.

b. Testing face piece-to-face seal under normal
face/head movements that could cause leakage to ensure a
proper fit. The face-to-facepiece seal will be tested using
irritant smoke.

c. Learning how to wear, adjust, and test for proper
fit before each wearing, including the positive, and
negative pressure fit checks.

d. Identifying the locations, and times that respiratory
protection is required.

e. Learning how to identify the various respirator
cartridges, and types of contaminants that each cartridge is
designed to protect against.

f. Learning the proper maintenance, inspection, and
storage of respirator protection devices.

Any individual with an active work restriction (temporary or
permanent) will consult with his supervisor, the RSO, or
designee before using any respirator.

COP-122



9.11.8 Medical Approval

Medical examination (approval) is required for anyone who needs,
or may have the need to wear a respirator. The medical
examination is required to determine that an individual is
medically fit to use the respiratory equipment. The frequency of
medical examinations will be determined by a physician prior to
the initial fitting of respirators, and thereafter at a frequency
determined by a physician. An examination will be given every 5
years up to age 35, every 2 years up to age 45, and annually
thereafter. The approval will be documented by the tester on the
respirator training.

9.11.9 Pre-Use Inspection Procedure

The respirator will be inspected before each use to ensure it is
in good operating condition. Any damage, or defective parts will
be replaced before use. The following inspection procedure will
be performed:

a. The facepiece will be checked for cracks, tears, and
dirt. The facepiece, especially the face seal area, will be
checked for distortions. The face seal area material will
be pliable - not stiff.

b. All valves will be examined for signs of distortion,
cracking, or tearing. Valve seats will be inspected for
dirt, or cracking.

b. The head straps will be intact, and have good
elasticity.

d. All plastic parts will be examined for signs of
cracking, or fatiguing. All the gaskets will be checked for
proper seating.

e. The lens in the full face mask will be clear, and free
from cracking, or crazing. It will be checked for
embrittlement.

f. Full face respirators with gas mask type canister will
require pre-inspection of the canister. The expiration date
located on the side label will be checked. The respirator
will not be used if the date has past. The respirator will
not be used if the seal is missing over the bottom opening,
or where it threads onto the face mask.
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g. When using supplied air the air filtering system will
be connected to the instrument air line. The filters in the
air filtering system will be checked, and replaced if
necessary. The air line hose will be inspected for cracks;
the rubber will be pliable, not stiff. Additionally, the
hose connecting fittings will be checked to insure they are
in good working order.

9.11.10 Assembly Instructions

Appropriate cartridges (high efficiency, organic vapor, or,
acid/gas or, combination) will be attached securely to the
facepiece at the side inhalation openings.

9.11.11 Putting on the Full Face Respirator

The following will be performed for full face respirators in a
non-contaminated area.

a. The head straps will be adjusted to their full extended
position.

b. The facepiece will be donned by grasping the head strap
harness with the thumbs through the bands, spread outward.

c. The harness top will be pushed up the forehead,
brushing hair upward from the face seal area. The donner
will continue pushing up, and over the head until the
harness is centered at the rear of the head, and the chin is
fitted into the chin cup.

d. The facepiece will be centered on the face, and the
wearer will pull both lower (neck) head straps at the same
time towards the rear.

e. The two upper (temple) head straps will be tightened.

f. The forehead head strap(s) will then be tightened.

9.11.12 Putting on the Half Mask Respirator

The following will be performed in a non-contaminated area.

a. The respirator will be placed over the mouth, and nose.
Then the head harness will be pulled over the crown of the
head.
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b. The bottom straps will be placed in back of the neck,
and hooked together.

c. Tightening will require pulling the ends of the head
harness, and the neck straps.

9.11.13 Fit Check

Before entering an area containing a hazardous atmosphere, the
respirator wearer will be required to test the tightness of the
seal of the respirator facepiece to the face by performing a
negative or, positive pressure fit check. At the CUP, an random
smoke fit test will be used as a spot check. These fit checks
will be as follows:

a. Positive Pressure Fit Check - Place palm of hand over
exhalation valve cover, and exhale gently. If the facepiece
bulges slightly, and no leaks between the face, and
facepiece are detected, a proper fit will be obtained. If
air leakage is detected, reposition the respirator on the
face, and/or readjust the tension of the head-straps to
eliminate the leakage. Repeat the above steps until a tight
seal is obtained. If one cannot achieve a proper fit, do
not enter the contaminated area.

b. Negative Pressure Fit Check - Place the palms of the
hands (alternatively1  either pieces of cardboard or,

plastic) over the open area of the filter cartridge, inhale
gently, and hold your breath for five to ten seconds. If
the facepiece collapses slightly, a proper fit has been
obtained. If air leakage is detected, reposition the
respirator on the face, and/or readjust the tension of the
head straps to eliminate the leakage. Repeat the above
steps until a tight seal is obtained. If one cannot achieve
a proper fit, do not enter the contaminated area. If a
tight seal cannot be achieved contact the RSO or, designee.
DO NOT ENTER THE AREA WHERE THE RESPIRATOR IS REQUIRED.

To check the full face respirator with supplied air, the air
is closed off, and the wearer inhales gently. The wearer
then holds their breath for 10 seconds. A good fit is
indicated if the mask remains collapsed toward the face
while holding ones breath.

Half mask respirators require fit testing EVERY time the
respirator will be put on since it is more difficult to
achieve, and maintain an adequate fit with half masks than
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with other face pieces. At Crownpoint, a smoke fit test
will be used as a spot check.

9.11.14 Respirator Maintenance

a. The primary purpose of the maintenance program will be
to ensure that respiratory protective equipment will be kept
ready for use. This part of the program will be very
important to insure the safety of the wearer. Respirators
will be cleaned, and maintained under the direction of the
RSO, or designee. Each employee will be responsible for
maintenance, and cleaning of the respiratory equipment they
are using. The maintenance program will include the
following.

1. Employee training in the approved methods for
maintenance, and cleaning of respiratory equipment.

2. The decontamination, cleaning, and disinfecting of
respiratory protective equipment.

3. Inspection, and testing of the respirator
components for integrity, and operability.

4. Replacement of defective components, when
necessary.

5. Maintenance of auxiliary equipment.

6. Appropriate storage for respiratory protective
equipment.

7. Spot checks by the RSO, or designee for respirator
contamination, proper respirator usage, respirator
component integrity, correct cleaning practices, and
proper respirator storage.

b. Respiratory Protective Equipment Cleaning, Sanitizing,
and Maintenance - Hygienic procedures will be required for
respirators being issued for use in environments containing
airborne radionuclides, or other air contaminants. When
operating in the dryer, and packaging areas, the respirator
will require frequent cleaning, thereby avoiding the
potential for radioactive material contaminating the inside
of the facepiece. The employee will be responsible for
ensuring the respiratory equipment in use will be in good
working order, and the inside of the facepiece will be
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contamination free. Emergency devices (SCBA) require
cleaning after each use.

c. Placement of used respirators in a container designated
for dirty/contaminated respirators, returning them to the
Environmental Laboratory.

d. Removal of filter cartridges from respirators before
washing.

e. Washing the respirator in a dish washer using liquid
soap, such as LIQUI-NOX. Following the wash, all parts are
allowed to air dry at room temperature.

f. Inspection of all components for wear or,
deterioration, especially the inhalation, exhalation valves,
and seats.

g. Replacement of any worn components. Replacement parts
are kept in the Environmental/Radiation Safety Lab.

h. A random swipe survey to be performed by the RSO or,
designee with the results recorded on the respirator survey
form. If any respirator survey indicates an alpha activity
greater than 100 dpm/100 cm fixed alpha, the respirator will
require re-cleaning, and surveying again.

i. Storing of the respirator in a clean plastic bag. Bags
are found in the warehouse or, the Environmental Radiation
Safety Lab.

j. Random inspections by the RSO or, designee of both
respirator fit, and conditions during periods of use by
employees. Any employee found to have a poor fit,. and/or a
respirator that will be unserviceable will be removed from
the area, the employee refitted, and/or the respirator
repaired. No protection factor will be used for the period
of time the employee had an improper fit or, unserviceable
respirator.

Consistent with the PBLC format, HRI will develop a Standard
Operating Procedure (SOP) which addresses updated procedures for
the respiratory program.

9.12 Quality Assurance

HRI will establish a Quality Assurance Program for all
radiological, and non-radiological effluent, and environmental
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(including ground water) monitoring programs at the CUP. This
Quality Assurance Program will address elements discussed in
USNRC Regulatory Guide 4.15, "Quality Assurance for Radiological
Monitoring Programs (Normal Operations) - Effluent Streams, and
the Environment."

9.12.1 Program Objectives and Elements

Quality assurance comprises those planned, and systematic actions
which will be necessary to provide adequate confidence in the
results of a monitoring program. Quality control will include
those quality assurance actions that provide a means to control,
and measure the characteristics of measurement equipment, and
processes to established requirements. Therefore, quality
assurance will include quality control.

The overall objectives of a Quality Assurance program are:

a. To identification of deficiencies in the sampling, and
measurement processes to those responsible for these
operations so that corrective action can be taken.

b. To obtain a measure of confidence in the results of the
monitoring programs to assure regulatory agencies, and the
public that the results are valid.

To achieve these objectives, a Quality Assurance plan has been
developed that includes elements recommended in USNRC Regulatory
Guide 4.15.

9.12.2 Organizational Structure and Responsibilities

Figure 9.12-1 shows the Environmental, and Radiation- Safety
organization, and reporting responsibilities at the Crownpoint
Uranium Project. The responsibilities of those personnel
involved in Quality Assurance will be follows:

9.12.2.1 V.P. of Health, Safety and Environmental Affairs

The Vice President of Health, Safety, and Environmental Affairs
(VPHSE)will have the ultimate responsibility, and authority for
the radiation safety, environmental compliance, and Quality
Assurance program at the Crownpoint Uranium Project in addition
to off-site project development activities. The VPHSE will
provide corporate audit input to the Environmental Manager, and
Radiation Safety Officer to ensure that all radiation safety,
environmental compliance, and permitting/licensing programs will
be conducted in a responsible manner, and in compliance with all
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applicable regulations, and permit/license conditions. The VPHSE
will report directly to the CEO of Uranium Resources, Inc.

9.12.2.2 V.P. Technology

The CUP Vice President of Technology (VPT) will be directly
responsible for all operations, including, implementing
industrial, and radiation safety, and environmental protection.
This includes all operating procedures, radiation safety
programs, industrial safety programs, environmental, and ground
water monitoring programs, associated quality assurance programs,
and routine, and non-routine maintenance activities. The VPT
will be also responsible for compliance with all regulatory
license conditions, and regulations, and reporting requirements.
The VPT will have the responsibility, and authority to terminate
immediately any activity that is determined to be a threat to
employees, or public health, or the environment as indicated in
reports from the Environmental Manager, or RSO. The VPT will be a
member of the ALARA Committee, and the ALARA Audit Team, and will
report directly to the President of HRI.

9.12.2.3 Plant Superintendent

One Plant Superintendent will be present at each CUP location
including the CCP, and the individual satellites. The Plant
Superintendent is responsible for all plant operational and
maintenance activity. He is authorized to carry out all
directives from the Vice President of Technology. In lieu of
direct action by the Vice President of Technology, he is
authorized to change any operational and maintenance procedure
that he deems to be unsafe. Subsequently, he must report any
such change.

The Plant Superintendent will implement a training program for
operation and maintenance personnel on work that could result in
the exposure of personnel or the environment to radioactive
materials in excess of established limits. He will annually
review operation and maintenance personnel training documentation
to verify adequacy of course content and training records.

The Plant Superintendent will be responsible for operational and
maintenance procedures. Procedures will be based upon
manufacturer's recommendations, inspection data and operating
experience. He will conduct an annual review and approve
operating and maintenance procedures and their revisions and
institute a document control program to insure that operating
documents and their revisions are issued only after they are
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properly reviewed and approved. He will keep a master file of
operating and maintenance procedures and revisions.

9.12.2.4 Environmental Manager

The Environmental Manager (EM) will be responsible for the
development, administration, and enforcement of all radiation
protection, environmental, and ground water monitoring programs
at the CUP.

The EM will assist in the development, review, and approval of
sampling, and analysis procedures used at the CUP, and aid in the
technical evaluation of laboratory data, as required. The EM will
be also responsible for routine auditing of sampling quality
assurance/quality control programs developed, and used at the
CUP.

The EM will develop, and administer radiation protection programs
to ensure that (1) employees will be afforded the optimum
practical protection against radiation hazards, (2) exposure of
employees to radiation, and radioactive materials will be
maintained "As Low As Reasonably Achievable", and (3) all
applicable regulatory requirements will be met. The EM also will
provide technical guidance, and assistance to site personnel in
the matter of radiation protection. The EM will have the
authority to terminate immediately any activity that will be
determined to be a threat to the employees, or public health, or
the environment as indicated in reports from the CUP RSO. The EM
will chair the ALARA Committee, be a member of the ALARA Audit
team, and report directly to the President of HRI.

9.12.2.5 Radiation Safety Officer

The CUP Radiation Safety Officer (RSO) will be responsible for
the daily supervision of the radiation safety, and environmental
programs at the CUP. Responsibilities will include the
development, and implementation of all radiation safety, and
environmental programs, ensuring that all records will be
correctly maintained, and assist the VPT in ensuring compliance
with NRC regulations, and license conditions. The RSO will be
designated as the Site QA Coordinator. The RSO will conduct
training programs for the supervisors, and employees with regard
to the proper application of radiation protection, and
environmental control procedures. The RSO will personally
inspects facilities to verify compliance with all applicable
radiological health, and safety requirements, and the Quality
Assurance Program. The RSO will be a member of the ALARA

COP-131



Committee, assist management with the Annual ALARA Audit, and
report directly to the EM.

9.12.2.6 Radiation Safety Technician

At least one RST will be present at each CUP location including
the CCP, and the individual satellites. The Crownpoint RST will
conduct environmental, and radiological surveys, collect air,
water, soil, and vegetation samples, performs analyses, collects
data for the radiation safety program; perform calculations of
employee radiation exposures, keep records, and conduct various
other activities associated with implementation of the
environmental, and radiation protection programs. The RST will
report all radiation protection data directly to the RSO prior to
submittal to the EM. The RST will be a member of the ALARA
Committee, assist management with the Annual ALARA Audit, and
report directly to the RSO.

9.12.3 Qualifications and Training

Minimum technical qualifications, and experience required for
personnel who will be responsible for developing, and
administering the Crownpoint radiation, and environmental
protection programs, and the Quality Assurance Program will be as
follows:

9.12.3.1 VPHSE

The VPHSE will require a Bachelors degree in Engineering, or
Science from an accredited college, or university, or equivalent
work experience, plus a minimum of five years management
experience in senior management of engineering, and operations
functions. A Masters degree will qualify for two years work
experience.

9.12.3.2 Vice President Technology

The position of VPT will require a Bachelors degree in
Engineering, or Science from an accredited college, or
university, or equivalent work experience, plus a minimum of five
years supervisory experience. A Masters degree will qualify for
two years work experience. Work experience will include
industrial process/production experience, and industrial process/
production management.

9.12.3.3 Environmental Manager
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The position of EM will require a bachelor's degree in the
physical, or biological sciences, mathematics, or engineering
from an accredited college, or university, and at least three
years of experience in applied health physics, and radiation
protection. Experience will be industry related. A Masters
degree will qualify for two years work experience.

9.12.3.4 Radiation Safety Officer

The position of RSO will require a Bachelor's degree in physical,
or biological sciences, engineering, or related discipline from
an accredited college, or university, and at least three years of
appropriate experience in environmental compliance, permitting,
radiation protection, and technical supervision. At least two of
the three years experience will be at an operation, and in a
position where knowledge of radiation protection programs has
been obtained. A Masters degree in Health Physics will qualify
for two years work experience. This position will also require 40
hours of formal radiation protection training.

9.12.3.5 Radiation Safety Technician

The position of RST will require a minimum of a high school
diploma, or alternatively, an equivalent combination of
experience, and training in uranium mill radiation protection. A
Bachelor's degree in physical, or biological sciences,
engineering, or related discipline from an accredited college, or
university with no experience will also be acceptable.

9.12.3.6 QA Training

Personnel performing quality related activities, such as
radiological sampling, water quality sampling, and analysis, and
environmental monitoring, will be trained in the principles, and
techniques of the activities performed. The majority of the
personnel involved in these quality related activities will be
experienced professionals. Training of the field personnel
(e.g., RST, samplers) will be achieved by an on-the-job training
(OJT) program that will be specific to the activities performed,
and will be administered by experienced professionals. This OJT
training will be documented, and maintained on site. The
training period will continue until the employee demonstrates
proficiency as determined by observation of his/her working
techniques, and by obtaining acceptable sampling, and analytical
results.

9.12.3.7 Training Evaluation

COP-133



At least annually, each individual who performs quality related
activities will undergo a performance review by his immediate
supervisor which will include an evaluation of the person's
performance, adherence to written procedures, and knowledge of
the nature, and goals of the Quality Assurance Program. This
evaluation will be documented, and maintained on site.

9.12.4 Operating Procedures

HRI will establish Standard Operating Procedures (SOP's) for
operational, and non-operational activities involving radioactive
materials including quality related activities. Prior to
implementation of new, or revised SOP's, they will be reviewed,
and approved by the SERP to ensure that proper safety, and
radiation safety principles, and practices have been included.
Additionally, the EM will perform a documented audit of all
existing operating procedures that deal with radioactive
materials on an annual basis.

9.12.5 Ground and Surface Water Quality Monitoring Program

Additionally consistent with PBL license requirements, HRI will
develop specific SOP's detailing the procedures for collecting
water samples, and analyzing for the excursion parameters.
Baseline water quality samples will be filtered, and preserved on
site, and transported to an EPA approved laboratory for analysis.
All baseline samples are preserved, and analyzed in accordance
with accepted methods. Ten percent of the baseline samples are
duplicated, and the duplicate sample sent to a second EPA
approved laboratory for the purpose of comparative analysis.

For every 20 excursion monitor well samples, a duplicate sample,
and a spiked sample are analyzed. The duplication begins with
original sample aliquots, and allows the analyst to determine the
precision of the analytical result. Standard addition spikes
consist of the addition of a known amount of analyze to a
duplicate sample aliquot. These spiked samples are useful in
estimating the accuracy of an analytical result as well as
identifying potential interferences.

The quarterly environmental ground, and surface water samples
described in Section 9.4.2 are preserved on-site ,and transported
to an EPA certified laboratory for analysis. The samples are
preserved, and analyzed in accordance with accepted methods.

9.12.6 Airborne Effluent and Environmental Sampling Program
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The air filters collected from the environmental stations are
composited quarterly, and sent to an EPA certified laboratory for
analysis. The passive radon, and gamma detectors are analyzed by
the manufacturer.

9.12.7 Radiological Monitoring Program

9.12.7.1 Monitoring Locations

Figures 2.1-1, and 2.1-2 of the Operations Plan illustrate the
monitoring locations, and the type of sampling performed at each
location within the process areas at the CUP is described in
Table 9.4-2.

9.12.7.2 Monitoring Equipment

Table 9.4-1 lists the specifications of typical radiation
monitoring instruments that are used at the Crownpoint Uranium
Project. A sufficient number of back up instruments will be
available to insure that there will be operable instrumentation
during calibration downtime, and in the event of maintenance
problems.

9.12.7.3 Quality of Samples

Provisions will be made to ensure that representative samples are
obtained by the use of proper sampling equipment, locations of
sampling points, and sampling procedures.

Air samples may be composited for analysis if they are collected
at the same location, and if they represent a sampling period of
one calendar quarter, or less. Air samples collected for
analysis of 222-Rn, and/or radon progeny will be analyzed. using
appropriate methods to minimize activity loss due to decay.

9.12.7.4 Lower Limit of Detection

The lower limit of detection for radiological, and environmental
samples is determined similar to NRC Regulatory Guide 4.14,
"Radiological Effluent and Environmental Monitoring at Uranium
Mills"; Regulatory Guide 8.30, "Health Physics Surveys in Uranium
Mills"; and NUREG - 5849, "Manual for Conducting Radiological
Surveys in Support of License Termination", Section 5.2
"Instrument Detection Sensitivity" In general for radiological
detection of a mass sample when the gross, and background count
times are equal, the Minimum Detectable Amount (MDA) is:
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MDA = [2.71 + 4.65 (Rb)0-51 / [2.22 E M (tb)0 .51

Where:

MDA - minimum detectable amount (pCi/g)
Rb - background count rate (cpm)

tb - background count time (min)= gross count time

E - counter efficiency
M - sample mass (g)
2.22 - activity conversion factor (dpm/pCi)

9.12.7.5 Error Estimates

Whenever possible, results reported from the contract laboratory
include estimates of uncertainty. The magnitude of the random
error of the analysis to the 90% uncertainty level is reported (2
standard deviations).

9.12.7.6 Calibration

Individual SOP's are used for calibrating all sampling, and
measuring equipment (in conjunction with the use of qualified
calibration services using appropriate procedures). Procedures,
and calibration methods used ensure that the equipment will
operate with adequate accuracy, and stability over the range of
its intended use. Calibration procedures may be compilations of
published standard practices, manufacturers' instructions, or
procedures written in-house. To the extent possible, calibration
of radiation measuring equipment is performed using radionuclide
standards traceable to the National Institute of Standards and
Technology (NIST).

Calibrations are performed on radiation detection instruments at
annual intervals. Equipment is recalibrated, or replaced after
any repairs, or whenever it is suspected of being out of
adjustment, excessively worn, or otherwise damaged, and not
operating properly. Functional tests, i.e., routine checks
performed to demonstrate that a given instrument is in working
condition, are performed using sources that are not traceable to
the NfST. Radiation detection instruments are function tested
with a radiation check source before each day's use to ensure
that they are responding to within +/- 20% of the reference
reading for the check source. These function tests are
documented, and maintained on site.

9.12.7.7 Quality of Results

A continuous program will be implemented for ensuring the quality
of results, and for keeping random, and systematic uncertainties
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to a minimum. The procedure will ensure that samples, and
measurements are obtained in a uniform manner, and that samples
are not changed prior to analysis because of handling, or storage
environment.

Procedures for computation of the concentration of radioactive
materials include periodic independent verification of the
results by a person other than the one performing the original
calculation. The input data for computer calculations are
verified by a knowledgeable individual. All computer programs
are verified prior to initial use, and after each modification
made by the manufacturer.

9.12.8 Field Sampling and Measurement Records

Field sampling, and measurement records are maintained at the
Crownpoint Site. These records include:

a. Baseline Well Sampling Data Sheets;

b. Monitor Well Sampling Data Sheets;

c. Environmental Radiological Sampling Data Sheets;

d. Analytical Laboratory data sheets containing data on
environmental samples, spikes, and duplicates;

e. Radiological measurement data sheets containing
sampling, background measurement, and standardization data;

f. Instrument calibration records.

It will be the responsibility of the RSO to maintain all records
pertaining to radiation measurement. The EM will be responsible
for all records pertaining to baseline, and excursion monitor
well water quality sample collection, and analysis.

A duplicate set of contract laboratories' analytical results will
be maintained at an off site location.

One copy of each annual ALARA/QA/QC audit report as discussed in
Section 9.12.12 will be kept at the site, and it will be the
responsibility of the RSO to maintain this file. A second copy
will be filed at the CCP.

All records will be maintained for five years, or until such time
disposal is authorized by the USNRC if less than five years. All
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personnel radiation exposure files will be retained at the
Corporate Office after CUP is closed.

9.12.9 Quality Assurance for Sampling

The quality assurance program for sampling can be broken down
into the following areas:

a. Procedures used by the sampler which will define the
details of sample location, sample frequency, number of
samples, duration of sampling, sample volume, sample
collection methods, and holding times, equipment used for
sample collection, sample containers, pre-treatment of
containers, type, and amount of preservative added, a
replicate program, and chain of custody procedures.

b. SOP's will be prepared for calibration, and maintenance
of equipment used for field measurement. These procedures
will provide details for the standardization, use, and
maintenance of the instruments

c. Random control checks are made by taking duplicate
samples from specified points, and submitting these to the
contract analytical laboratory. These checks will allow for
the evaluation of the performance of the contract
laboratory, and to some extent, the validity of sampling
procedures. In the event that the results of the duplicate
samples will not agree within acceptable tolerances, an
audit will be performed to determine if the cause is due to
sampling, preservation, and/or shipping methods, or the
contract laboratory. Appropriate corrective action will be
taken based on the results of the audit.

9.12.10 Quality Control in the Laboratory

9.12.10.1 Water Quality Laboratory

All baseline water quality samples will be sent to a contract EPA
certified laboratory for analysis. HRI requires that the
contract laboratory notify HRI should they no longer be EPA
certified.

9.12.10.2 Radiochemical Laboratory

Environmental radio-chemical analysis will be conducted by an EPA
certified contract laboratory. HRI will require that the
contract lab notify HRI should they no longer be EPA certified.
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9.12.10.3 Inter-Laboratory Analysis

As a further check on the Contract Laboratory, HRI will routinely
submit duplicate samples to the laboratory, and a second EPA
certified laboratory as described in Section 9.12.5. If the
results of the duplicate analyses are not within acceptable
tolerances, the laboratory will be advised, and must take the
necessary corrective action to assure precise, and consistent
data. The corrective action taken by the laboratory will be
reported in writing to HRI.

9.12.10.4 On Site Laboratory

The goal of the Quality Assurance program of the on site
laboratory will be to assure that data generated by the
laboratory is scientifically valid, of known quality, and of
sufficient quality to meet the regulatory agencies' requirements.
The data must be reliable, defensible, and comparable to similar
data generated by other laboratories. In order to meet this
goal, the following plan will be implemented at the CUP
laboratory:

a. All environmental samples received by the laboratory
will be documented with the date received.

b. Records of field conductivity, and pH will be compared
with the values obtained by the laboratory. Significant
discrepancies will be investigated promptly to determine if
the field, or laboratory measurements are in error.
Appropriate corrective action will be taken based on the
results of the investigation.

c. Checks will be made to ensure proper preservation, and
storage techniques have been implemented where
applicable.

d. Chemical analysis procedures will be documented, and
maintained in the SOP manual.

e. Newly employed lab technicians will be fully trained,
and their ability to accurately perform the analyses is
documented.

f. Sample analysis information such as volume of sample,
volume of titrant, absorbance, etc. will be permanently
recorded as well as the initials of the technician
performing the analysis.
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g. One spike, and one duplicate analysis per 20 monitor
well samples excursion will be performed, and the results
evaluated.

h. Standards, and blanks, if necessary, will be run, and
the results documented.

I. Results of the analyses will be entered on the proper
forms, and copies of the forms will be distributed according
to a prescribed distribution list. The original form will
be maintained by the laboratory.

j. All calibration, maintenance, and repair records of
laboratory instrumentation will be documented, and
maintained on site.

9.12.11 Review and Analysis of Data

The radiological, and water quality data received from the on-
site and contract laboratories will be reviewed by the RSO,
and/or the Environmental Manager, or designee, who will be
responsible for technically evaluating the data, and distributing
it to the appropriate files.

The criteria for the technical evaluation of the data will be
discussed below.

9.12.11.1 Water Quality Data

Water quality data will be evaluated for reasonableness, and
agreement with previous analyses by the analyst, and the
Environmental Manager in accordance with the procedure outlined
in Section 9.12.11.3.

Cation-anion balance will be between 0.95 and 1.05.

The ratio of the measured total dissolved solids (TDS) at 180
degrees with the calculated TDS corrected for bicarbonate
decomposition will be between 0.9 and 1.10.

9.12.11.2 Radiological Data

Radiological data received from the on-site, or contract
laboratories will be reviewed for reasonableness, and agreement
with previous analyses by the RSO who will be responsible for
technically evaluating the data, and distributing it to the
appropriate files.
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The criteria for the technical evaluation discussed below.

The reviewer will verify that the detection limits are 10% or
less than the appropriate values listed within the Tables in
1OCFR20 Appendix B.

The reviewer will determine whether the data indicates exceedance
of applicable limits, or are trending upwards toward a problem.

9.12.11.3 Data Comparison

The data on a given sample, or set of samples, and will be
compared with the data from previous representative samples from
the same population. If an individual result is within the
precision, and accuracy range of the method being utilized, and
agrees with results obtained on previous samples, the result will
be considered acceptable. If the result is outside of this
range, and does not agree with previous results, the data set
will be evaluated for trends, other unusual distributions, or
laboratory, and/or sampling error. The laboratory will then be
notified, and asked to check calculations, and quality control
checks. If no discrepancies are found, a new analysis will be
requested on the sample provided that the maximum holding time
for the sample has not been exceeded. If the maximum holding
time has been exceeded, a resample will be requested. If the
resample verifies that a significant change in water quality, or
radiological conditions has occurred, the cause of this change
will be determined. The results of this investigation will be
documented, and reported to the Environmental Manager as soon as
possible, and, if necessary, corrective action initiated. If the
data indicates that exceedance of applicable limits has taken
place, appropriate reporting, and documentation of corrective
actions will be performed in accordance with NRC license, and
permit requirements.

9.12.12 Quality Assurance/Quality Control Audits

An annual audit of the water quality sampling, and analysis
program, radiological monitoring sampling, and Quality
Assurance/Quality Control programs will be conducted in
conjunction with the annual ALARA audit by the EM, and the VPHSE.
The EM may designate individuals qualified in chemistry, and
monitoring techniques who will not have direct responsibilities
in the areas being audited to assist in the audit. Audit results
will be reviewed with the RSO, the VPT, and the President of HRI.
The results of the audit, and corrective actions to be taken, if
required, will be documented, and maintained on site. An
additional copy will be filed at the corporate office.
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9.13 Security

HRI will minimize access, and provides accountability for all
persons entering the CUP restricted area. Restricted areas will
include the CCP, and individual satellites. The restricted area
includes the facilities inside the fenced area of the CUP. This
will include all buildings, and wellfield patterns, and
associated equipment. Access to this area will be through the
main gate which will be electronically controlled, and will only
be opened by entering a combination into the key pad, or by
contacting a HRI employee inside the property on the call box.

All non-employees entering the CUP will be required to log in at
the main office after receiving visitor training or, as
appropriate for the work they will be performing. The
combination to the main gate will be changed at irregular
intervals to ensure that the restricted area security is
maintained.

9.14 Contingency Plan for Transportation Accidents

9.14.1 Purpose

This section identifies the procedures to be followed in the
event of a highway transportation accident of uranium concentrate
(yellowcake slurry or ion exchange resin) between the Unit 1
satellite, or Churchrock satellite, and CCP facility. Material
shipped from Crownpoint will be dried, and packaged according to
Department of Transportation (DOT) requirements. The shipper
utilized by HRI will be licensed to transport the yellowcake
product, in its dried form, and have an approved accident
contingency plan, as part of the licensing process.

There are three major portions to the emergency response plan:
immediate containment, accurate, and proper notification, and a
conceptualized cleanup procedure with preplanned dedicated
personnel, and equipment.

9.14.2 Shipments

To minimize the severity of an accident, the driver will be fully
briefed on the nature of his load, and the necessary safety
precautions. The special instructions for accidents will be
verbally presented to him, and he will also carry written
instructions with him accompanying the shipping papers.
Additionally, a simple one page response letter will accompany
the shipping papers detailing the nature of the problem. The
letter will be used by persons encountering the accident, if the
driver is unable to explain the nature of the material, and the
preliminary containment procedures. An example of the emergency
response letter, and the driver's manual accompanies this manual.
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9.14.3 Initial Containment

The basic philosophy in spill containment will be to prevent the
spread of the material, and to notify HRI personnel, and civil
authorities.

a. Containment - each transporter will be equipped with
the proper shipping papers, response letter of
identification, and notification, driver's contingency
manual, and the following equipment in a weatherproof box:

1. Polyethylene sheeting (2,000 square feet).
2. Shovels (2, short handle).
3. Disposable coveralls (3 pairs).
4. Rubber boots (3 pairs, mixed sizes).
5. Rubber gloves (4 pair).
6. Fiber tape ( 2 rolls).
7. Pocket knives (3).
8. Reflective warning signs, and polyethylene rope.
9. Respirators (3).

The drivers, or civil authorities immediately on the scene
will cover any spilled material with the sheeting.
Sufficient protective clothing will be available for the
work. The equipment, and clothing will be wrapped in
plastic after it is used (for future decontamination). The
site will be secured from unauthorized personnel, and all
civil authorities will be notified, and briefed on the
situation. The initial notification, and precautions will
be enumerated in the response letter, and *the driver's
manual.

The following are procedures, and containment:

1. Tank - not leaking

a. Rope off area, and restrain people from
tampering with any material. Request the police
for assistance in keeping people about 50 feet
from the accident.

b. Assure everyone professional assistance, and
equipment are on the way, and there is no danger
with a sealed tank.

2. Tank - Leaking

a. Rope off area, and caution everyone to stay
away from the material. Use the police for
assistance.

b. Assure the police that there is no radiation
danger, but potential dusts from the material is
poisonous, and should not be inhaled.
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c. Request to the civil authorities that the
traffic be routed in such a fashion as to prevent
tracking.

d. If possible, prevent the material from
running into streets, gutters, sewers, etc. A
simple method is utilizing dirt ditches, or dikes.

e. Minimize
respirators.

dispersion, and wear supplied

3. Fire Involved with Accident

a. If necessary, isolate area from entry by
using civil authorities.

b. The material will not explode; but, if
possible, keep the fire away.

c. If the tank is ruptured, use respirators to
preclude material inhalation

b. Initial Notification - Initial notification will be
from the driver, or the civil authorities who find the
response letter, and the driver's manual. The HRI slurry
tractor will be equipped with a cellular telephone to
provide for the telephone communications. The people to be
notified (by collect calls) are as follows:

Craig Bartels Alburqurque 505/883-1777 Off
505/792-1412 Home

Mark S. Pelizza

Salvador Chavez

Dallas 214/387-7777 Off
214/618-5780 Home

Grants 505/786-5845 Off.
505/287-4165 Home

As soon as one of these individuals is notified, a company
notification system is activated which will consist of
management, clean-up team, and civil/regulatory
notification. There will be duplication of notification in
key areas to insure that notification is given. The basic
system will be as follows:

x
V.P.Technology
will notify all:

V.P.H.S.& E

Plant
Superintendent

XX
V.P.H.S.& E.
will notify all:

V.P.Technology

Plant
Superintendent

XXX
Plant Superintendent

will notify all:

V.P.Technology

V.P.H.S.& E
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State Police

Navajo Police

Clean-Up Team
Leader

NRC

X. V.P.Tecl

State Police

Navajo Police

Clean-Up Team
Leader

Clean-Up Team

Clean-Up Team

Hospital

NRC

inology Notifications

V.P.H.S.& E - Mark S. Pelizza 214/387-7777 Off.
214/618-5780 Home

Plant Super. - Salvador Chavez 505/786-5845 Off.
505/287-4165 Home

State Police 505/827-9001

Navajo Police (if on Indian lands) 505/786-5397

(If not New Mexico, see civil/regulatory list for State Police) Clean-
Up Team Leader (notifies clean-up crew) Hospital (if necessary).

XX. V.P.H.S.& E Notifications

V.P.Technology_- Craig Bartels 505/883-1777 Off
505/792-1412 Home

Plant Super - Salvador Chavez 505/786-5845 Off.
505/287-4165 Home

State Police 505/827-9001

Navajo Police 505/786-5397

(If not New Mexico, see civil/regulatory list for State Police)
Clean-up Team Assistant Leader (notifies clean-up team)
Regulatory Agencies (see list)

XXXC. Plant Superintendent Notifications

V.P.Technology_- Craig Bartels 505/883-1777 Off.
505/792-1412 Home

V.P.H.S.& E - Mark S. Pelizza 214/387-7777 Off.
214/618-5780 Home

Clean-up Team Leader (notifies clean-up team)

Hospital (if necessary)

Regulatory Agencies
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New Mexico Environmental Department (505) 827-0219
Navajo Environmental Protection Agency (520) 871-7812
U.S. Nuclear Regulatory Commission (301) 816-5100

9.14.4 Clean-Up Team Equipment

In order to handle effectively a uranium spill, the following
equipment will be assembled, and stored in transportable
containers for use by the clean-up team:

a. Coveralls - disposable (15 pair per size--medium large)
b. Gloves - rubber - long cuff (15 pairs)
c. Rubber boots - 15 pairs(3 size 9, 7 size 10, 5 size 12)
d. Shovels - (3 std. long handle, 3-scoop blade)
e. Plastic sheeting - 12 mil, 3200 square feet
f. Solvent glue for sheeting (3 cans/jars)
g. Hard hats (10)
h. Brooms (2) industrial floor
i. 55 gallon drum liners (50 bags)
j. Portable water sprayer (misting down powder)
k. Sample bottles (24)
1. Urine bottles (24)
m. Rope - 1-1/2 inch - 1000 feet
n. Warning signs - radioactive materials
o. Fiber tape - 6 rolls
p. Sump pump - 110 volt
q. Garden hose - 50 feet
r. Highway flashers
s. Respirators - 100 dust disposable

Additional Equipment from CCP:

a. Calibrated beta, gamma, alpha survey meter
b. Hydrochloric acid, 55 gallon drum w/dispensing pump
c. Product storage drums(25),55gallons w/lids, and bolts
d. Tools
e. Onan generator with fuel
f. Portable flood lights
g. Vacuum cleaner
h. Air compressor
i. Front end loader/back hoe
j. Radiotelephone, if possible
k. Camera with flash
1. Ore transport
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9.14.5 Clean-Up Procedure

a. Set-up

1. Arrive at site, access situation, and assign team
members to (1) collect/procure additional site
specific equipment; (2) notify management of situation;
and (3) brief civil authorities on procedures.

2. Issue protective clothing, and secure site from
unauthorized entry.

3. Cover all spilled materials with plastic.

4. Set-up command post.

b. Protective Berming for Slurry spills_

1. Cover exposed.material with plastic sheeting.

2. Construct a protective berm completely around the
whole area including the working, or clean-up area.

3. if possible, construct a berm around the spilled
material.

4. Construct a lined diked area for drum reloading,
and contaminated equipment.

5. If possible, construct a lined area for trailer
decontamination.

c. Clean-up - Clean-up will proceed with the clean-up of
the trailer cleaning, and removal of the product, and
finally the spill site.

1. Trailer Clean-up

a. Remove spilled material by shovels, and/or
vacuum cleaner into lined 55 gallon drum, and move
to pad.

b. Right trailer, if possible, and move off road
surface to diked clean-up area.

c. Clean exterior, and interior, and remove to
nearest fully controlled site (plant) for final
decontamination.

d. Test for contamination.

2. Pavement Clean-up
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a. If spill material has contacted the pavement,
clean-up of this surface should be conducted next.

b. Using scoop shovels, load lined barrels.

c. Construct a two foot (2) wide plastic lined
trench along the pavement edge.

d. Rinse the surface with an acid solution, and
direct the solution to the lined ditch for pick up
by the sump pump.

e. Continue until all signs of the materials are
removed.

f. Neutralize surface with water, and collect
final run-off for lab verification of clean-up.

3. Road Shoulder (soil) Clean-up

a. Using shovels, or loader, remove product to
drum.

b. Remove six inches of top soil, and place in
drums in area of direct spill.

c. After trailer is removed, and road is
cleaned, begin to decontaminate plastic.

d. Place plastic in drums.

e. Place obviously contaminated soils in drums.

f. Remove trailer.

g. Remove majority of drums.

h. Begin final removal of all topsoil in
affected area.

i. Conduct soil sampling in a grid fashion.

4. Final Clean-up

a. Do not remove outer protective berm if
constructed.

b. Review grid soil samples with regulatory
agencies, and get final clean-up approval.

c. Consult with highway department of reseeding
program.
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d. Remove protective berm after written
verification from regulatory agencies.

e. Reseed area.

9.14.6 Personnel Protection

a. Identify everyone by name, and address who came in
contact with the material.

b. Secure urine analysis from these individuals.

c. Report analysis to these individuals, and explain the
results.

9.14.7 Response Letter

A letter containing the following information will be displayed
in a prominent location within the cab of the transport vehicle
in the event a outside individual discovers a accident.

This vehicle is transporting uranium yellowcake, or uranium ion
exchange resin. The material is poisonous, and should not be
inhaled, or injested. It is not a radiation hazard, or an
explosive. You should try to keep the material off your
clothing, and try not to track it about. The following steps
will minimize spreading of the material.

a. Notify the Department of Public Safety, or County
Sheriff, or Navajo Police, and request his assistance in
guarding the site.

b. Find the plastic sheeting in the vehicle, and cover all
spilled material.

c. The following people have the responsibility for
handling the problem. CALL COLLECT as possible.

Craig Bartels Alburqurque 505/883-1777 Off.
505/792-1412 Home

Mark S. Pelizza Dallas 214/387-7777 Off.
214/618-5780 Home

Salvador Chavez Grants 505/786-5845 Off.
505/287-4165 Home

d. Instruct one of the above on the situation. Please
give him your name, and address. These people are trained
in handling this problem.

e. Request assistance in preventing people from handling
the material, or removing it until Hydro Resources, Inc.
(HRI) personnel are present.

COP-149



f. Give this letter, and all other shipping papers, and
the driver's spill instructions manual to civil authorities.

9.14.8 Instructions to Driver

This section outline the type of instruction which will be
maintained in the glove compartment of the transport for use by
the driver in the case of an accident.

The material you are transporting is uranium concentrate, or
uranium product.

a. Is not a radiation hazard in exposure of less than a
few days;

b. Is poisonous, and should not be breathed, swallowed, or
put in the mouth;

c. Should be kept to a small area, and off clothing, or
body, and;

d. Is not explosive.

In Case of an Accident

a. Cover any spilled material with the plastic sheeting
provided in the transporter utilizing equipment supplied in
emergency equipment box. The box contains the following
equipment:

1. Polyethylene sheeting (2,000 square feet)
2. Shovels (2, short handle)
3. Disposable coveralls (3 pair)
4. Rubber boots (3 pair, mixed sizes)
5. Rubber gloves (4 pairs)
6. Respirators (3, use only for dry product spills)
7. Fiber tape (2 rolls)
8. Pocket knives (3)
9. Warning signs, and guard rope (1/2 inch
polyethylene)

After equipment is used, place under sheeting for later
decontamination, and prevention of theft.

b. Notify the civil authorities of the nature of the
problem by:

1. Giving them the accompanying letter;

2. Telling them the nature of the problem, and;

3. Requesting their help in securing the site from
interference of bystanders, and notifying the HRI
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personnel listed below as soon as possible. Call
collect, and tell the operator that this is an
emergency call. Call until one of the following
individuals is notified.

Craig Bartels Alburqurque 505/883-1777 Off.
505/792-1412 Home

Mark S. Pelizza Dallas 214/387-7777 Off.
214/618-5780 Home

Salvador Chavez Grants 505/786-5845 Off.
505/287-4165 Home

c. Initial containment prior to arrival of HRI

1. Containers not leaking

a. Rope off area, and restrain people from
tampering with any material. Request the police
for assistance in keeping people about 20-25 feet
from the accident.

b. Assure everyone professional assistance, and
equipment are on the way, and there is no danger
with closed uncontaminated containers.

2. Drums/Tank Leaking

a. Rope off area, and caution everyone to stay
away from the material. Use the police for
assistance.

b. Assure the police that there is no radiation
danger, but dusts from the material is poisonous,
and should not be inhaled.

c. Request to the civil authorities that the
traffic be routed in such a fashion as to prevent
tracking.

d. If possible, prevent the material from
running into streets, gutters, sewers, etc. A
simple method is utilizing dirt ditches, dikes
and, tarps.

e. Minimize dispersion, and wear your supplied
respirators.

3. Fire involved with accident

a. If necessary, isolate area from entry by
using civil authorities.
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b. The material will not explode; but, if
possible, keep the fire away.

c. If the tank is ruptured, use respirators to
preclude material inhalation.

9.14.9 Instructions to Civil Authorities

Detailed instruction to civil authorities will be maintained in
the glove compartment of the transport. They will be prominently
marked, and contain the following information.

Hydro Resources, Inc. (HRI) has a fully trained, and equipped
Clean-UP Team for this type of hazardous material. A notification
system has been developed, and the following regulatory agencies
have the responsibility for handling this problem. Hydro
Resources will notify the responsible regulatory agencies. You
may wish to call the Highway Patrol for assistance.

Regulatory Agencies

New Mexico Environmental Department (505) 827-0219
Navajo Environmental Protection Agency (520) 871-7812
U.S. Nuclear Regulatory Commission (301) 816-5100

9.14.10 Coordination With Local Emergency Services

To assess the local response, HRI has held meetings with
officials of the Crownpoint Health Care Facility. The main focus
of the meeting was to discuss the capability of the health care
facility to respond to an accident, specifically one that might
involve a person whose skin, or clothing has product
contamination. While discussing this topic the IHS officials
expressed some concerns regarding the current lack of equipment,
and personnel training needed to effectively respond to this type
of scenario. Three other points that were raised included: (1)
the need for a separate room equipped for cleaning an injured
person whose clothing, or body might have surface contamination;
(2) the need for on-going technical training because of the
relatively high turnover in hospital staff, and (3) the need for
hospital staff to feel comfortable with working in this
situation.

HRI will, if allowed, provide proper survey equipment, on-going
training for hospital staff, and a separate room equipped for
decontamination. Additionally, HRI is proposing that a
memorandum of understanding (MOU) be prepared which clearly
outlines respective responsibilities.

One final, but equally important topic of discussion, included
the suggestion that HRI hold a similar meeting with the
hospital's Area Office, and the EMT.
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Consistent with PBLC Format, HRI will develop an action plan as
part of a SOP which will provide for equipping, and training
Local Emergency Officials in the event an accident occurs
involving source, or byproduct material.

9.15 Incident Response and Reporting Procedures

HRI has established incident response, and reporting procedures
which will be put into effect in the event of any incident with
potential significant radiological impacts, and/or regulatory
reporting requirements. This plan will be reviewed annually, and
revised as necessary to accurately reflect current operations.
Up-to-date copies of the plan will be distributed to each
supervisor, and each major work location. Proper reporting will
ensure that appropriate individuals, and agencies are informed
in a timely manner so that appropriate corrective actions
can be taken. The initial incident review will center around the
completion of a 1.0 CFR Part 20, and 40 incident reporting
requirements. The requirements of 10 CFR 21, and 71, and 49 CFR
172, and 173 will also be considered during the review to
determine specific follow-up, and reporting requirements.

Any unusual, or unplanned event with potential significant
radiological impact will be evaluated, documented, and
appropriately reported. The nature of the event will determine
the actions to be taken. All information, data, and evaluations,
along with the names, and times of regulatory agencies contacted
in relation to respective incidents will be properly documented,
and retained on site.

9.16 Management Control and Administrative Procedures

All principal work assignments will be conducted in accordance
with written operating procedures. Supervisory, and management
personnel will routinely observe their employees at work, and
thus will be able to ensure adherence to the written procedures.
If employees are found deviating from a procedure, they will be
counseled by their supervisors, and instructed to adhere to the
written instructions. Follow up supervision will ensure the
success of the counseling session. Such deviations, and follow
up counsel will be documented, and the documentation maintained
on file at the project site. All new operating procedures which
will affect radiation safety will be reviewed by the SERP. Review
of all operating procedures involving radioactive materials by
the RSO will be performed at least annually to ensure that
radiation exposures will be maintained as low as is reasonably
achievable.
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Non-routine work, or maintenance activities which may result in
significant personnel exposure to radioactive materials, and for
which there is no SOP will be carried out in accordance with a
Radiation Work Permit (RWP). These procedures include contacting
the radiation safety staff prior to the start of work. The RSO,
or RST will survey the area for radiation, and/or contamination
levels, as appropriate, and conduct a discussion of precautions
to be taken during the repair to keep personnel exposures as low
as is reasonably achievable. Job supervisors will direct the
work in such a manner as to minimize exposure to radiation, or
airborne radioactive materials. Air samples will be taken as
necessary to evaluate the exposures of all involved personnel.
Additionally, techniques such as the use of respirators will be
used to reduce exposures.

9.17 Inspections and Compliance Audits

The Crownpoint RSO will conduct weekly inspections of all work,
and storage areas; his/her findings pertaining to compliance with
license requirements, and radiation safety practices will be
documented. The Crownpoint RSO, or designated radiation safety
technician will conduct a daily walk-through inspection of all
work, and storage areas of the CP to insure proper implementation
of good radiation safety procedures. The results of these
inspections are documented, and maintained on site.

Licensee management will conduct annual audits of 'the radiation
protection, and ALARA program, under the direction of the EM, and
the VPHSE. The Crownpoint RSO will accompany the audit team.
The audit will address similar topics listed in Regulatory Guide
8.31, Section 2.3.3. The results of the audit will be reviewed,
and approved by the President prior to submittal to NRC.

9.18 Training

Appropriate levels of safety training will be provided to all
individuals who are permitted to gain access into restricted
portion of the location. The level of training will be dependent
on the visitor/employment status of an individual, and the
ability of each individual to access various locations within the
licensed area. Training will cover some topics according to
NUREG 1159, Training Manual for Uranium Mill Workers on Health
Protection from Uranium, with noted exception that the Crownpoint
Uranium Project is not a mill but an in situ mine. Additionally
training will include the appropriate materials described in U.S.
Nuclear Regulatory Comission Regulatory Guide 8.13, Instruction
Concerning Prenatal Radiation Exposure, U.S. Nuclear Regulatory
Comission Regulatory Guide 8.29, Instructions Concerning Risks
from Occupational Radiation Exposure, and U.S. Nuclear Regulatory
Comission Regulatory Guide 8.31, Information Relevant to Ensuring
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that Occupational Radiation Exposures at Uranium Mills Will Be As
Low As Is Reasonably Achievable. Each anticipated training level
is broken out below.

9.18.1 Initial Training

All new employees will provide a slip authorizing the Employer to
request from previous employers all records relative to
occupational exposures to ionizing radiation. This report is to
be obtained from the former employer, if possible. This will
become a permanent part of the employees' Radiation Exposure
Record in the Applicants' files, and will be kept current, and
available at all times.

Training will be mandatory for all new employees in order for
them to understand the potential problems of radiation exposure,
and their own personal responsibility to adhere to all safety
rules, particular Radiation Safety, for their own protection as
well as others. Workers will be made knowledgeable of the
procedures for making suggestions for better radiation
protection, and the importance of working together in order to
lower radiation exposure.

New employees, for their own safety, will be made aware of the,
origin, location, and operation of job categories that require
the strictest possible compliance with the Radiation Safety
Program. New employees will be schooled in all aspects of
Radiation Safety. This will ensure that all personnel can
correctly apply Radiation Safety Protection as it relates to
their primary duties, and to temporary placement' in the Pant
area. A follow-up safety session will be to be conducted with
each new employee during the first three months of employment,
and a written record maintained. Thereafter, an annual test by
the RSO of each employees' understanding of the Radiation Safety
Program will be conducted, and a record maintained on file.

9.18.2 Visitor Training

Visitor Training will be minimal, and visitors will be instructed
as to the primary hazard at an in situ uranium mine, yellowcake
ingestion. Visitors will be instructed to avoid contact with
visible yellowcake in any location containing radioactive
materials. Visitors will also be informed that the HRI performs
routine surveys of the radiation levels, and surface
contamination in any area which will be visited, and that safe
conditions have been documented in each of these areas.
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9.18.3 Clerical and Office Support Staff

Clerical, and office support staff, and non-operations technical
staff will be employees who typically work outside the "Work
Area". Particularly, they will not require frisking before
leaving the work area on a regular basis. Their training will be
an abridged version of that given to the operation staff.
Training, and testing will be documented within the employees
files.

9.18.4 Operations Personnel

Personnel who work within the "Work Area" will be provided
Operations Personnel training. These individuals will typically
be required to work with radioactive materials, and therefore,
require more intense monitoring, and frisking before leaving the
work area.

In addition to classroom training, employees will receive
continuous on-the-job training (OJT) from plant supervisors, and
the RSO. Plant employees job performance with respect to
radiation protection will be appraised annually by his immediate
supervisor, and the RSO to determine if retraining is necessary.
A training evaluation sheet signed by the supervisor, and the RSO
will be placed in the employees' personnel file. A training
completion, and Radiation Safety Rules will be signed by the RSO,
and the employee, and included in the employees' personnel file.
The supervisor will be responsible for a continuous evaluation,
and OJT as necessary to ensure the employees' exposure is
maintained "As Low As Reasonably Achievable".

9.18.5 Supervisory Personnel

Supervisors will receive all training received at Operations
Personnel Level instruction, and additional training which will
be appropriate for supervisors including: ALARA philosophy,
contamination control, and work practices. Supervisors will be
required to be fluent in certain surveys which may be required
prior to releasing equipment in the absence of the RSO/RST, and
will be able to provide specific job related training, and
evaluate their subordinates performance.

9.18.6 Prenatal Training

Female employees will be given training operations or,
supervisory level depending on position of employment as above.
Additionally, all female employees will be given instructions
concerning prenatal radiation exposure, and controlling radiation
dose in the case of pregnancy similar to U.S. NRC Regulatory
Guide 8.13, Instruction Concerning Prenatal Radiation Exposure.
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9.18.7 Special Training for Yellowcake Transport Accidents

HRI will select, and train capable personnel to prepare for a
potential transport accident according to Section 9.14. A team
will be supervised by the Production Manager, Environmental
Manager, and Plant Superintendent, and must contain members from
the Radiation Safety Department, and plant personnel. This team
will have good background knowledge in radiation safety as per
required in employee orientation. Further training in
containment, recovery, decontamination, and the equipment needed
to control such a spill will be given on an annual basis. In the
event of any magnitude, the team will have been adequately
trained, and provided with the equipment to contain, and
decontaminate any accident site according to Section 9.14.

9.18.8 Training for the Radiation Safety Officer

Radiation Safety Officer training shall be on a biennial basis
and include recognized schools or courses, if available, together
with specialized topics such as the following:

a. Radiation measurement:
1. Detector types and operation.
2. Personnel monitoring methods.
3. Survey techniques and methods.
4. Quantitative and qualitative measurements.

b. Biological effects.

c. ALARA philosophy.

d. Audit techniques with respect to conformance with
radiation practices and procedures by plant employees.

e. Rules and Regulations:
1. 10 CFR 19.
2. 10 CFR 20.
3. Regulatory guides.
4. Internal (administrative control) guides.
5. License conditions
6. Personnel monitoring.
7. Work practices.

f. Methods for controlling radiation dose:
1. Radiation control areas and posting requirements.
2. Personnel and area cleanup methods.

COP-157



10.0 RECLAMTION PLAN

10.1 General

Reclamation at the project site will be comprised of four major
activities which include the following:

* Radiological decontamination of buildings, process
vessels, and other structures, or affected areas.

* Removal, and reclamation of the CCP, Satellites, and
auxiliary structures.

* Surface reclamation, and revegetation of restored well
fields.

* Ground water restoration within affected wellfields,
including production, and monitor well plugging.

The preliminary schedule for mining related activities, and
restoration has been discussed in Section 2 of the COP.
Decommissioning, and reclamation of the CCP, and Satellite sites
will take place after mining is complete. Ground water
restoration, and wellfield decommissioning will be accomplished
as wellfields are completely mined out. Satellite facilities
will also be decommissioned as soon as ground water restoration
is complete, and they are no longer needed.

Pursuant to regulatory requirements, HRI will submit a detailed
reclamation plan to the NRC for review, and approval at least 12
months prior to the planned final shutdown of mining operations.
If depressions appear at the land surface due to subsurface
collapse, HRI will return the land surface to its general contour
as part of the project's surface reclamation activities. Before
release of an area to unrestricted use, HRI will provide
information to the NRC verifying that radionuclide concentrations
meet applicable radiation standards.

Both the surface reclamation plan, and ground water restoration
plan are intended to return areas affected by mining activities
to a condition which supports the premining land use of sheep,
and cattle grazing, and associated wildlife habitat.

10.2 Radiological Decontamination

All radiologically contaminated buildings, process vessels, and
other structures, and affected areas will be decontaminated prior
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to final reclamation to unrestricted release standards in
accordance with NRC requirements, or removed to the appropriate
disposal facilities. Decontamination will include acid, and
water washdown of structures, and concrete. The resulting waste
water will be disposed by disposal well, brine concentration, and
evaporation. Equipment which cannot be decontaminated will be
dismantled, and disposed in an U.S. NRC licensed waste disposal
facility, or utilized at another NRC licensed uranium facility.
All uncontaminated foundations will be removed, or broken, and
buried in place.

10.3 Reclamation and Revegetation

The purpose of the reclamation program will be to stabilize the
site with self-sustaining vegetative cover, and to restore all
land disturbed by mining, and related activities to a productive
condition for livestock grazing, and wildlife habitat consistent
with the present, and historical use of the area. Because of
present overgrazing practices in the area, it is anticipated the
reclamation program will substantially improve the project site.
It is anticipated that future land use will be similar to current
uses. Therefore, all revegetation treatments, and plant species
used will be selected for their desirability as cover, and food
for domestic, and native fauna, soil stability, and surface, and
subsurface water conservation.

10.3.1 Wellfield

During drilling operations, topsoil will be carefully removed
from drill pit locations, and separated from the subsoil. After
the drilling is complete, and the subsoil will be replaced
followed by the topsoil. The drill site will then be graded, and
seeded as outlined in Section 10.3.4.

After ground water restoration is complete, all surface laterals,
and pipelines will be removed. Any vegetation which has been
disrupted will be reseeded.

10.3.2 Plant Areas

Topsoil will be stockpiled as necessary in the location of all
new plant facilities including buildings, and ponds. Temporary
grass will be established on these piles to prevent erosion.

After operations, all buildings, ponds, and equipment will be
demolished, and removed from the CUP area. All contaminated
material will be reused for licenses activities, decommissioned
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below release limits, and disposed of in an approved landfill, or
disposed of in an approved byproduct disposal area.

Topsoil will be placed in the location where it was removed, and
the area seeded as outlined in Section 10.3.4.

10.3.3 Wells

All production, and injection wells will be permanently plugged,
and abandoned upon completion of ground water restoration and,
stabilized in a manner which prevents interformational transfer
of fluids. In particular, wells will be plugged from TD to
surface with a neat cement with a weight of 15.6 ppg, or as
otherwise determined by the New Mexico State Engineer. The
casing will be cut off three feet from the surface and, the site
seeded as outlined below.

10.3.4 Seeding Rates, Species, and Methods of Application

Species mixtures adapted to the climate, and soil conditions
existing on the properties, with forage characteristics of
palatability, tolerance to grazing, and availability for year-
round use, will be established. General species, and treatments
for revegetation will include varieties of species, and species
mixtures that have been tested.

The following mixture of native plants, and rates of seeding are
planned to be used for the various soil types that may occur on
the disturbed areas. Normally, a maximum of three species of
grass is used in the planned mixture (Table 10.3-1).

TABLE 1U. a-1 POUNDS OF PURE L VE SEED PER ACRE (KG/HA)

Clay Site Loamy Site Sandy Site

Arriba Western Wheatgrass 6.4(7.3) 4.8(5.4) 6.4(7.2)

Alkali Sacaton .8(.9) .7(.8) .5(.6)

Vaughn Sideoats Gramma 2.0(2.2) 1.6(1.8)

Paloma Indian Ricegrass 2.4(2.7)

Bandera Rocky Mtn. Penstemon .3(.3)

Pastura Little Bluestem .3(.3) .6(.7)

Fourwing Saltbrush 1.2(1.3)

Rabbit Brush

When surface conditions, and slopes permit, approved seed
mixtures will be mechanically drilled with a drill suited to
handling a variety of grass, and legume seeds. If situations
occur where slopes are too steep, or rocky for seedling
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equipment, the mixture will be broadcast at approximately twice
the recommended rate followed by harrowing, brush drag, or
similar treatment to ensure seed coverage.

Mulch will be used in areas where water retention, soil
temperature, or soil crusting are potential problems for seed
germination, and seedling growth. The mulch will be spread, or
blown uniformly over the area immediately after seeding. The
mulch will consist of grass hay, straw, or woodchip applied at
the rate of approximately 4.5 t/ha (2 ton/acre). It will be
anchored mechanically with a mulch tiller, crimper, or if
necessary with a chemical compound. Bark, wood chips, and jute
netting may be used for special situation.

The limiting factor in establishment of plants in the Crownpoint
area will be available moisture. However, fertilizer can be
applied with proper moisture, to effectively establish seeded
species. The need, and benefit of fertilizer will be determined
by site specific soil analysis, and available moisture. When
used, fertilizer will be placed near the drill row for maximum
benefit. Broadcast application may be necessary in certain
situations, but is less desirable than application with a drill
because more fertilizer is required.

Time of seeding under nonirrigated conditions will be very
critical in New Mexico. The most desirable time for seeding is
during the season of the highest expected precipitation. New
Mexico's precipitation records show the greatest moisture comes
in McKinley County in July, August, and September. The seeding
project will be completed 45 to 60 days before expected long dry
periods, or freezing weather. Some species, e.g., Paloma Indian
Ricegrass, and Fourwing Saltbush, will germinate in late winter
if sufficient moisture is available, and good emergence of these
species may occur from seedings in late fall, or early winter.

The mine site will be fenced for the life of the operation.
After reclamation, seeded areas will be protected by fencing,
herding, or other approved animal control techniques until
vegetation is established.

10.4 Ground Water Restoration

Prior to conducting mining operations, HRI will develop a updated
groundwater restoration plan for the entire project. At a
minimum, this plan will include a refined restoration schedule,
and a general description of updated methodology of restoration,
and post-restoration groundwater monitoring for the entire
project.
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At this time, HRI proposes to use three groundwater restoration
alternatives at each project site:

a. 100 percent groundwater sweep (ground water is pumped
from the aquifer, but not returned to the aquifer);

b. Reverse osmosis treatment with 3 parts product, and 1
part reject, and;

c. Brine concentration, and reverse osmosis reject with 99
parts product, and 1 part reject.

Under the 100 percent groundwater sweep option, wastewater will
be disposed of by land application. Under the reverse osmosis
option, product water will be injected back into the production
patterns, and wastewater will be concentrated, and evaporated, or
injected into a deep disposal well, or both. HRI will have to
acquire an injection permit from the appropriate State, or
Federal agency before wastewater can be injected into a deep
disposal well. If land application were the chosen option,
appropriate State permits will have to be obtained.

Restoration of the production zone, be it conducted by reverse
osmosis (RO) treatment, ground water sweep, or a combination of
the two, will utilize the injection-extraction wellfield
configuration which was employed during mining. By using the
existing production wellfield pattern configuration, the
efficient reservoir engineering design benefits that were
employed during uranium production will be available for
restoration. Ground water sweep, and R.O. technology has been
widely utilized within the ISL industry, and the resulting
restoration history highly is successful.

Restoration progress will be a routine part of..the overall mine
plan. The core test, and historical experience, by HRI has
indicated that restoration to levels consistent with baseline can
be achieved after approximately four to five pore volumes of
ground water circulation. This is consistent with other industry
experience where the sodium bicarbonate leach system was
utilized.

10.4.1 Groundwater Restoration Criteria

HRI plans that groundwater restoration criteria be established on
a parameter-by-parameter basis, with the primary goal of
restoration to return all parameters to average pre-mining
baseline conditions. To the extent that water quality parameters
cannot be returned to the identical average pre-mining baseline
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levels, the secondary goal will be to return water quality to the
maximum concentration limits as specified in EPA secondary, and
primary drinking water regulations (40 CFR part 141 and § 143.3).
The secondary restoration goal for barium, and fluoride will be
set to the State of New Mexico primary drinking water standard,
which is lower than federal standards. A value of 300 pCi/mL
(0.44 mg/L) will be used for uranium. This concentration was
obtained from 10 CFR Part 20; it is suitable for unrestricted
release of natural uranium to water, and is below the State of
New Mexico primary drinking water standard for uranium.

Under the conditions discussed above, HRI's secondary restoration
goal will be equal to, or below both State of New Mexico, and EPA
primary, and secondary drinking water standards. Table 8.6-1
lists the primary, and secondary restoration goals.

These restoration goals are consistent with the NRC Staff
Technical Position Paper Groundwater Monitoring at Uranium Xn
Situ Solution Mines (NRC 1981b). This document states that

The following are recommended restoration targets:

a. Restoration results in a return to baseline groundwater
quality for all indicators in all affected groundwater, and
in all restoration water quality monitor wells.

b. Where the baseline concentration of a particular
indicator is less. than drinking water standards, the
appropriate established State, and Federal criteria may be
used to establish maximum permissible values for restoration
purposes.

If a groundwater parameter listed in Table 8.6-1 can not be
restored to its secondary goal, HRI will make a demonstration to
NRC that leaving the parameter at the higher concentration will
not threaten public health, and safety, and that, on a parameter-
by-parameter basis, water use will not be significantly degraded.
Additionally, it is possible that after groundwater restoration,
the TDS secondary goal might be achieved, but the secondary goal
for individual major ions that contribute to TDS might not be
achieved because they do not have a secondary, or primary
drinking water standard (for example bicarbonate, carbonate,
calcium, magnesium, potassium). As a result, HRI will make a
demonstration to NRC that leaving a parameter at higher than
secondary goal concentrations does not threat public health, and
safety, and that water use will not be significantly degraded.
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10.4.2 Restoration Operations Are Engineered Soundly

The restoration of ground water at the COP has the benefit of a
previously engineered array of injection, and production wells
that were initially installed in a configuration to maximize
sweep efficiently throughout the uranium orebody, and maximize
uranium recovery. The same engineering principals hold for
maximum sweep efficiently during the restoration phase. In other
words, ground water restoration is performed uniformly throughout
the mine zone, and verified statistically at individual sampling
points. The engineering principle which assures restoration is
sound.

10.4.3 Changes in Groundwater Chemistry are Minor

Leach solution is not significantly different than native ground
water within the orebody. It is well documented that
radionuclides limit the use of water (RA-226, RN-222 and U308)
before mining in uranium-bearing aquifers. These are also the
primary parameters which are elevated, and limit water use after
restoration. Currently, the presence of high radionuclide
concentrations at the CUP properties do not affect surrounding
water supply wells. The mining process does not introduce new
chemical species to the ground water system but does elevate
certain species that are native to the host aquifer.

Specifically, the leaching solution utilized by HRI is simply
ground water fortified with oxygen, and is benign compared to the
acidic, or ammonia bicarbonate leaching solution that were used
in earlier in-situ operations. Early leach solutions had the
common trait of introducing foreign substances to the ground
water during mining, which ultimately caused restoration
difficulties. The proposed leaching solution for this project
simply changes the oxidation state of the ground water, and
utilize natural ionic materials within the water as complexing
agents. The pH remains neutral, and restoration is centered
around reducing naturally occurring constituents in ground water
which become elevated as a result of the leaching process.
Naturally occurring radioactive materials, especially uranium,
which will be elevated during the mining process are the most
significant parameter limiting premining use of the water and
will be subjected to the closest scrutiny during restoration.

10.4.4 Documentation of Effectiveness

After production begins at any mine site at the CUP, HRI will
immediately begin work on a field restoration demonstration,
outside of the actual production, yet inside the monitor well
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ring, and within the target ore zone. Key elements of the
restoration demonstration will be as follows:

a. An isolated restoration demonstration pattern,
completed in the ore zone, constructed to the same basic
configuration as the proposed production wellfield pattern,
and operated under the same conditions as the proposed
mining procedures.

b. Leaching of the pattern will be run for at least three
months under commercial activity conditions using leaching
agent concentrations equal to, or greater than is expected
to be required for production.

c. After leaching phase, a complete chemical description
of the produced fluid will be obtained, and a demonstration
of a restoration will be initiated.

d. Sample analysis of key parameters, and fluids will be
completed at least every week during the restoration
demonstration.

e. Restoration will continue until the ground water is
restored to levels consistent with baseline.

f. With each progress report, HRI will calculate, and
submit the volume of ground water affected, expressed in
pore volumes. Factors to be considered include: aerial
extent, formation thickness, and porosity. Upon the
completion of the restoration demonstration, the data,
analysis, and conclusions will be compiled into a final
report.

g. Authorization for expansion of mining into additional
areas will be contingent upon the results of the restoration
demonstration within the 24 month period.

In addition to the field restoration demonstration provisions
stated above, prior to the injection of lixiviant at either the
Unit 1, or Crownpoint site, HRI will complete the restoration
demonstration at the Churchrock site. The demonstration will be
conducted at a large enough scale to determine the number of pore
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volumes that will be required to restore a production-scale
wellfield. Surety (bonding) for ground water restoration of
these initial wellfields will be based on nine pore volumes.
Surety will be maintained at this level until HRI can demonstrate
the number of pore volumes required to restore a production-scale
wellfield.

10.4.5 Restoration Progress

Restoration rates will be monitored through analysis of waters
produced from the formation. A sample will be taken weekly from
the composite production line and analyzed for conductivity, and
uranium. This data will be compiled monthly, and reported
biannually to the USNRC and UIC regulatory authorities.

When this data indicates that restoration is at, or near
completion, each original baseline well will be sampled, and
analyzed for the parameters listed in Table 10.4-1 below.

If the wellfield average value for each chemical parameter is
consistent with baseline quality, restoration is considered to be
complete.

Stability will be determined by three sample sets taken at two-
month intervals from the original baseline wells, and analyzed
for the parameters in Table 8.6-1.

Individual parameters that cannot be returned to baseline by
reasonable efforts, on a mine-unit average basis, will be
returned at least to concentration levels corresponding to the
greatest potential premining use of the ground water, based upon
established the drinking water standard. HRI has tabulated these
restoration goals on Table 8.6-1, and described them in Section
10.4.1.

TABLE 10.4-1
WATER QUALITY PARAMETERS (SHORT LIST)

Ca HCO3 Na SO4  C1 TDS U-nat

10.4.6 Restoration Surety

Surety (bonding) for ground water restoration of the initial
wellfields will be based on nine pore-volume estimates. The nine
pore volume estimate is based on the submitted data. Depending
on the parameter, and the test chosen, the pore volumes required
to achieve the lesser water quality of the secondary restoration
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goal, or background, ranged from less than ore pore volume to
greater than 28 pore volumes. However, plots of total dissolved
solids, and specific conductivity values (an indirect measure of
TDS) show little improvement with continued pumping after eight
to ten pore volumes. The Mobil ground water demonstration is the
largest restoration demonstration conducted in the local area to
date. During ground water restoration activities, after 6.9, and
9.7 pore volumes, TDS concentrations were close to the TDS
secondary restoration goal of 500 mg/l. Therefore, it is
estimated that practical production scale ground water
restoration activities will at most implement a nine pore volume
restoration effort. Surety will be maintained at this level until
the number of pore volumes required to restore the ground water
quality of a production scale wellfield has been demonstrated as
stated in Section 10.4.4.

10.4.7 Cost Reimbursement

When ground water restoration activities begin at the production-
scale wellfield at either the Unit 1, or the Crownpoint sites,
HRI will reimburse the Town of Crownpoint for increased pumping,
and well work-over costs. Cost Reimbursement does not include
smaller restoration demonstration wellfields.

As a conservative estimate of reimbursement amounts, HRI presents
the worst case analysis of the most affected wells during
operations in Table 10.7-1. Cost reimbursement will be
ultimately based on actual affects.
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Table 10.7.1

Conservative Ca*e 8howing AW4 tonal P=Ving Cost per Year
Due to Lowered Water L1vels at Crownpoint Town Water Wells
Caused by 18L Mining a Restoration at Crownpoint t Unit 1

Additional Cost Dow to tiecal cost Due to Additial. Cost Dee to
Crowntpoiut unit I CrovnPoint & unit 1

SJL Opelation ISL Operation 2JLr Operation
Average

Crolnpeint I r
Town tlowrate
Watll ae

D _wdw
(foot)

rff I Cost
Ilk%

Drawdown
feet)

11 I
Annual

Cost
'a'

Drawdown
feeti

F21 I
Annual

Cost
1*1

DIA #3 79.4 53 1926 25 $437 70 $1,363
am1 #3 6.2 53 $72 25 $34 78 $106
ZIA #6 100 51 $1,122 22 $484 73 $1,606

m 1 27.7 55 $335 25 $152 80 $488
Conoao 58.7 44 $568 26 $336 70 $904

11) Drawdown (feet) due to operation of HRI'a Crownpoint ISLJ estimated from figure
shown AJ Attachment 60-1, HRI's response to NRC Q1 / 60.

121 Drawdown (feet) due to operation of HRtI' Crounpoint C Unit 1 ISaL estimated from figure
shown an Attachuent 60-2, RRI's response to NRC Q1 / 60.

131 Drawdown (feet) due to operation of HRX's Unit 1 ISLI estimated by subtracting (1) from (2).

Typically, electrical amperage required by a submersible the pump is reasonably constant over a wide
range of flowrates. Bowever, conservatively assuming that amperage varies with hydraulic
horsepower, the cost per year would be calculated as follows:

S * (gpmj (head, feet) (0.746 kw/hp) (1440 min/day) (365 day/yr) 4$/kw-hr)
year (3960) (60 min/hrl (punp efficiency) (motor efficiency)

754 <-- Submersible pump efficiency (1).
759 <-- Motor efficiency (t).

$0.075 <-- Cost per Kw-hr tSI.
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ATTACHMENT D



HYRI, INC. t @
(A Suta of Uranium Resourms, Inc.)

Sa5 South Stle 12750 Mot Dr P.O. Box 777
Suite 250. LB 8 Sub 1020, LB 12 Crownpolt, New Mexico 57313

Corpus Chrst Teas 78411 Dalls, Tos 75251 Telphon: (50) 785845
Telphone: (512) 993-7731 Telphone: (214) 387.7777 Fax (506) 788-55

Fx (512) 93-5744 Fax (214)3877-779

June 18, 1996

Mr. Mike Layton
High-Level Waste & Uranium Recovery Branch
Division of Waste Management
Office of Nuclear Material Safety and Safeguards
U.S. Nuclear Regulatory Commission
11545 Rockville Pike
Mail Stop TWFN 7J-9
Washington, D.C. 20555

RE: Crownpoint Project

Dear Mr. Layton:

Please find enclosed water quality information which we have found for the Unit 1 property.

We believe the results of this information supports the finding in Response #52 to the NRC
questions dated February 9, 1996.

Please feel free to contact me with any questions pertaining to this material.

Sincerely,

Mark S. Pe
Vice President
Health, Safety and Environmental Affairs

MSP/dlg
Encl.
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HRI UNIT 1
OPERATING AREA #1

WATER QUALITY SUMMARY

PRODUCTION AREA WELLS

PARAMETER MAXIMUM MINIMUM AVERAGE SMT. DEV.

U.ZuuuUU *UU U . uuuU w s-uUUZwt

CALCIUM (mg/) 13.0 12 3.5 1.8

MAGNESIUM (mg/l) 0.33 0.00 0.08 0.04

SODIUM (m) 1100 91 122 96

POTASSIUM (mg/) 12.0 0.8 22 1.2

CARBONATE (mg/) 120 0 14 12

BICARBONATE (mg/I) 220 89 200 13

SULFATE (mg/I 44 20 33 5

CHLORIDE (mg) 34 <3 5 5

NITRATE (mg/) 1.80 <.05 0.06 0.17

FLUORIDE (mg/l) 0.4 '.5 0.1 0.1

SIlUCA (mg 22 1t 19 1

TDS (mg/I) 386 240 286 21

CONDUCTMTY (mMho) 460 370 415 16

PH (su) 9.1 8.3 8.7 0.1

ARSENIC (mg/I) c.005 <.005 <.005 0.000

BARIUM (mg/I) 0.3 '2 '2 0.0

CADMIUM (mg/) <.005 <.005 <.005 0.000

CHROMIUM (mg/I) <.005 0.000

COPPER (mg/i) 0.200 '.005 0.009 0.022

IRON (mg/I) 0.38 '.01 0.03 0.05

LEAD (mg/I) 0.053 <.005 0.003 0.006

MANGANESE (mg/I) 0.020 <.005 0.004 0.004

MERCURY (mg/I '.0001 '.0001 <.0001 0.000

MOLYBDENUM (mg/I) 0.016 '.005 0.005 0.003

NICKEL (mg/I) '.02 '.02 '.02 0.00

SELENIUM (mgt/) 0.006 '.005 <.005 0.001

SILVER (mg/I) 0.000 '.005 <.005 0.000

URANIUM (mg/I) 0.100 '.001 0.005 0.012

ZINC (mg/I) 0.046 '.005 0.004 0.006

BORON (mg/f) 0.5 '.1 0.1 0.1

RADIUM 226 (pCLI 200.0 0.0 18.1 22.2

GROSS ALPHA (pCUI) 610 1 74 107

GROSS BETA (pCUI) 510 4 69 79

RADON (pCI) 1100000 4100 140677 194734



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY SUMMARY

MINE AREA WELLS

PARAMETER MAXIMUM MINIMUM AVERAGE STD. DEV.
omnW.mZUEUZZN -mUZSEt UxamuZsui Eot m wZZZS mwzzz inKEE U UazzE

CALCIUM (mgtl) 18.0 1.1 4.0 3.3

MAGNESIUM (mgAI) 920 0.00 021 0.69

SODIUM (mg) 170 82 104 10

POTASSIUM (mg/I) 5.5 0.7 1.7 0.8

CARBONATE (mg/I) 43 0 10 5

BICARBONATE (mg/i) 270 180 212 8

SULFATE (mg) 220 21 38 20

CHLORIDE (mg/l) 41 <3 6 10

NITRATE (mg/I) 0.07 <.05 0.00 0.01

FLUORIDE (mg/I) 0.3 '.5 0.1 0.1

SIlUCA (mg/ 23 12 18 1

TDS (mg/I) 590 0 284 42

CONDUCTIVITY (mMho) 820 0 390 46

PH (su) 9.1 7.5 8.8 0.1

ARSENIC (mg/I) '.005 '.005 '.005 0.000

BARIUM (mg/I) 0.4 <2 <.2 0.0

CADMIUM (mg/I) '.005 <.005 <.005 <.005

CHROMIUM (mg/i) 0.008 '.005 0.001 0.002

COPPER (mg 0.980 '.005 0.072 0209

IRON (mg/) 1.00 <.01 0.05 0.11

LEAD (mg/I) 0.170 <.005 0.016 0.038

MANGANESE (mg/) 0.034 <.005 0.003 0.004

MERCURY (mg/I) '.0001 '.0001 <.0001 0.0000

MOLYBDENUM (mg/) 0.012 <.005 0.002 0.003

NICKEL (mg/I) 0.02 '.02 <.02 0.00

SELENIUM (mg/I) '.005 '.005 <.005 0.000

SILVER (mg/) '.005 '.005 '.005 0.000

URANIUM (mg 0.004 <.001 <.001 0.000

ZINC (mg/) 0.800 <.005 0.042 0.104

BORON (mg/l) 02 <.1 0.1 0.0

RADIUM 226 (pCi/I) 33.0 0.0 2.5 5.4

GROSS ALPHA (pCIl) 110 0 10 17

GROSS BETA (pCIA) 210 0 17 37

RADON (pCI/ 320000 22 22721 45261



HRI UNIT I
OPERATING AREA #1

WATER QUALITY SUMMARY

DAKOTA FORMATION

PARAMETER MAXIMUM MINIMUM AVERAGE STD. DEV.
*-tumminuuinuinuuuuinu *-u-_utW3 ttanuuuuu: u zOt t---ttuu w--mu *--s-t -s

CALCIUM (mg/I) 18.0 16.0 17.0 0.5

MAGNESIUM (mg/) 920 7.50 8.53 0.57

SODIUM (mgMI) 170 150 163 3

POTASSIUM (mg/I) 3.6 2.9 3.3 02

CARBONATE (mgtl) 0 0 0 0

BICARBONATE (mgWI) 270 250 263 8

SULFATE (mg) 220 187 209 6

CHLORIDE (mg/I) 6 <3 4 2

NITRATE (mg/). 0.07 <.05 0.02 0.02

FLUORIDE (mg/i) 02 '.5 0.1 0.1

SILICA (mg/M) 21 1 5 18 2

TDS (mg/l) 590 536 554 16

CONDUCTMTY (mMho) 820 740 786 21

PH (su) 7.7 7.5 7.6 0.1

ARSENIC (mg/ '.005 '.005 c.005 0.000

BARIUM (mg/l) 0.4 <2 0.1 0.1

CADMIUM (mg/l) <.005 c.005 <.005 '.005

CHROMIUM (mg/I)

COPPER (mg/ 0.005 <.005 0.001 0.001

IRON (mg/) 0.02 <.01 0.01 0.01

LEAD (mg/I) <.005 <.005 '.005 0.000

MANGANESE (mg) 0.034 0.030 0.032 0.000

MERCURY (mg/) c.0001 <.0001 <.0001 0.0000

MOLYBDENUM (mg/I) 0.008 c.005 0.002 0.002

NICKEL (mg/i) <.02 <.02 '.02 0.00

SELENIUM (mg/) <.005 '.005 <.005 0.000

SILVER (mg/I) <.005 <.005 <.005 0.000

URANIUM (mg/I) 0.003 '.001 0.001 0.001

ZINC (mg/) 0.010 '.005 0.004 0.001

BORON (mg/l) 0.2 <.1 <.1 0.1

RADIUM 226 (pCI/) 2.0 0.0 1.3 0.8

GROSS ALPHA (PCUI) 5 0 2 2

GROSS BETA (pCUO 10 3 6 2

RADON (pC/) 4400 22 1175 1145



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 1 5L37

SAMPLE#1 SAMPLE#2 SAMPLE 1&2

PARAMETER 5-25-82 8-3-82 AVERAGE

CALCIUM (mgi) 1.8 1.8 1.8

MAGNESIUM (mg/A) <.05 >.05 >.05

SODIUM (mg/I) 110 140 125

POTASSIUM (mgI) 2.2 12.0 7.1

CARBONATE (mg/1) 19 120 70

BICARBONATE (mg/A) 210 89 150

SULFATE (mgA) 44 25 35

CHLORIDE (mg/) 4 <3 2

NITRATE (mgA) c0.05 <0.05 <0.05

FLUORIDE (mg/) 0.2 <.5 0.1

SILICA (mg/) 11 19 15

TOS (mg/A) 288 386 337

CONDUCTIVITY (mMho) 445 455 450

PH (su) 8.9 8.8 8.9

ARSENIC (mg/I) <.005 <.005 <.005

BARIUM (mg/I) <.2 <.2 <.2

CADMIUM (mg/I) <.005 <.005 <.005

CHROMIUM (mg/I)

COPPER (mg/I) 0.014 <.005 0.007

IRON (mgA) 0.03 0.01 0.02

LEAD (mg/I) <.005 0.012 0.006

MANGANESE (mg/I) <.005 <.005 <.005

MERCURY (mg/I) <.0001 <.0001 <.0001

MOLYBDENUM (mg/I) <.005 <.005 <.005

NICKEL (mg/I) <.02 <.02 <.02

SELENIUM (mg/I) <.005 <.005 <.005

SILVER (mg/) <.005 <.005 <.005

URANIUM (mg/I) 0.005 <.001 0.003

ZINC (mg/I) <.005 0.019 0.010

BORON (mg/I) 0.1 0.1 0.1

RADIUM 226 (pCI/) 5 8 6.5

GROSS ALPHA (pC1/I) 70 25 48

GROSS BETA (pC/I) 75 71 73

RADON (pCVI) 180000 140000 160000

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area 01

BaselIne Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL I SLSO

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-2-82 7-28-82 AVERAGE

CALCIUM (mg/I) 1.2 2.0 1.6

MAGNESIUM (mg/n) 0.05 0.13 0.09

SODIUM (mg/l) 100 100 100
POTASSIUM (mgJI) 1.4 1.4 1.4

CARBONATE (mg/i) 14 14 14
BICARBONATE (mg/I) 190 200 195

SULFATE (mgAi) 30 41 36

CHLORIDE (mg/i) c3 <3 <3

NITRATE (mg/A) 0.16 0.05 0.11

FLUORIDE (mg/i) c.5 c.3 <.5
SILICA (mg/I) 20 19 20
TDS (mg/l) 290 326 308

CONDUCTIVITY (mMho) 425 415 420

PH (su) 8.4 8.9 8.7

ARSENIC (mg/l) <.005 <.005 <.005

BARIUM (mg) <.2 c.2 '.2

CADMIUM (mgtl) <005 <.005 <.005

CHROMIUM (mg/)

COPPER (mg/l)
IRON (mg/1)

LEAD (mg/I)

MANGANESE (mg/I)

MERCURY (mg/i)

MOLYBDENUM (mg/l)

NICKEL (mg/I)

SELENIUM (mg/)

SILVER (mg/)

URANIUM (mg/I)

ZINC (mg/I)

BORON (mgn)

RADIUM 226 (pCi/)

GROSS ALPHA (pCII)

GROSS BETA (pCIn)

RADON (pCII)

'.005

0.01

c.005

0.008

o.0001

'.005

'.02

'.005

'.005

0.012

'.005

'.1

26

120

200

8700

0.110

0.38

0.021

0.008

<0001

0.013

'.02

'.005

<.005

'.001

0.020

0.1

0

5

7

4100

0.055

0.20

0.011

0.008

'.0001

0.007

<.02

'.005

'.005

0.006

0.010

0.05

13

63

104

6400

Sourm:

Mobil Oil Corporation

Southtrand Development Area

Operating Area #1

Baseline Water QualIty Sampling Data.



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15L51

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-7-82 8-3-82 AVERAGE

CALCIUM (mg/) 4.7 3.5 4.1

MAGNESIUM (mg/l) 0.08 0.06 0.07

SODIUM (mgn) 110 110 110

POTASSIUM (mgn) 1.3 1.4 1.4

CARBONATE (mgil) 10 12 11

BICARBONATE (mg/i) 210 210 210

SULFATE (mg/i) 36 28 32

CHLORIDE (mg/) 16 12 14

NITRATE (mg/i) 0.10 0.05 0.08

FLUORIDE (mg/) 0.3 <.5 0.2

SILICA (mg/) 20 20 20

TMS (mg/) 338 308 323

CONDUCTIVITY (mMho) 425 440 433

PH (su) 8.5 9.0 8.8

ARSENIC (mg/i) '.005 '.005 '.005

BARIUM (mgil) <.2 <.2 <.2

CADMIUM (mgng) c 005 <.005 <.005

CHROMIUM (mg/i)

COPPER (mgA)

IRON (mgi)

LEAD (mg/i)

MANGANESE (mg/)

MERCURY (mg/n)

MOLYBDENUM (mg/)

NICKEL (mg/i)

SELENIUM (mg/i)

SILVER (mg/)

URANIUM (mg/i)

ZINC (mg/)

BORON (mg/i)

RADIUM 226 (pCil)

GROSS ALPHA (pCVI)

GROSS BETA (pCiI)

RADON (pCiI)

<.005

0.01

'.005

<.005

'.0001

<.005

'.02
C.005

c.005

<.001

c.005

0.1

28

69

150

93000

<.005

0.04

<'005

<.005

c.0001

0.005

<.02
'.005

<.005

<.001

0.007

0.5

24

64

92

180000

c.005

0.03

<.01

'.01

<.0001

0.003

'.02
c.005

'.005

<.001

0.004

0.3

26

67

121

136500

Source:

Mobil OIl Corporation

Southtrend Development Area

Operating Area 01

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 1SL64

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 5-25-82 7-26-82 AVERAGE

CALCIUM (mgi) 2.3 2.1 2.2

MAGNESIUM (mg/I) <05 0.06 0.03

SODIUM (mgn) 110 110 110

POTASSIUM (mg/A) 1.4 1.3 1.4

CARBONATE (mg/) 14 15 15

BICARBONATE (mg/I) 200 210 205

SULFATE (mg/I) 42 41 42

CHLORIDE (mgn) 4 4 4

NITRATE (mgA) <.05 <.05 <.05

FLUORIDE (mg/i) 0.2 <.5 0.1

SILICA (mg/Il) 14 19 17

TDS (mgA) 280 286 283

CONDUCTIVITY (mMho) 435 405 420

PH (su) 8.8 8.8 8.8

ARSENIC (mg/n) <005 <.005 <.005

BARIUM (mg/i) <.2 <.2 <.2

CADMIUM (magn) <.005 <.005 <.005

CHROMIUM (mg/i)

COPPER (mgil)

IRON (mg/)

LEAD (mgOi)

MANGANESE (mgi)

MERCURY (mg/)

MOLYBDENUM (mg/)

NICKEL (mg/)

SELENIUM (mg/il)

SILVER (mg/i)

URANIUM (mg/l)

ZINC (mg/i)

BORON (mgtl)

RADIUM 226 (pCII)

GROSS ALPHA (pCI/)

GROSS BETA (pCi/i)

RADON (pCUI)

0.014

0.02

<.005

<.005

<.0001

<.005

<.02

<.005

<.005

0.005

<.005

0.1

5

100

73

260000

0.200

0.08

0.005

<.005

<.0001

0.006

<.02

<.005

<.00S

0.002

<.005

0.1

11

66

70

310000

0.107

0.05

0.003

<.01

<.0001

0.003

<.D2

<.005

<.005

0.004

<.005

0.1

8

83

72

285000

Source:

Mobil Oil Cotporatlon

Southtrend Development Area

Operating Area #1

Baseline Water Quallty Sampling Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL I SLOS

SAMPLE#1 SAMPLE #2 SAMPLE 12

PARAMETER 6-1-82 8-82 AVERAGE

CALCIUM (m9g/) 1.7 2.5 2.1

MAGNESIUM (mg/l) 0.07 0.09 0.08

SODIUM (mgn) 96 110 103

POTASSIUM (mgn) 1.2 1.2 1.2

CARBONATE (mg/I) 9 6 8

BICARBONATE (mg/I) 200 220 210

SULFATE (mgn) 30 23 27

CHLORIDE (mgn) <3 13 7

NITRATE (mg/) <.05 <.05 <.05

FLUORIDE (mgn) <.5 <.5 <.5

SILICA (mg/) 20 19 20

TDS (mg/) 270 306 288

CONDUCTVITY (mMho) 430 425 428

PH (su) 8.6 8.9 8.8

ARSENIC (mgn) <.005 <.005 <.005

BARIUM (mg/I) <.2 <.2 <.2

CADMIUM (mg/) <.005 <.005 <.005

CHROMIUM (mg/)

COPPER (mg/I) <.005 <.005 <.005

IRON (mg/) <.01 0.01 0.01

LEAD (mgn) <.005 <.005 <01

MANGANESE (mg/) <005 <005 <.01

MERCURY (mgnl) <.0001 <.0001 <.0001

MOLYBDENUM (mgn) <.005 <.005 0.000

NICKEL (mgn) c.02 <.02 c.02

SELENIUM (mg/) <.005 <.005 <.005

SILVER (mg/I) <005 '.005 <.005

URANIUM (mgn) 0.003 <.001 0.002

ZINC (mg/) <.005 0.010 0.005

BORON (mg/I) <.1 0.1 0.05

RADIUM 226 (pCill) 1 9 5

GROSS ALPHA (pCUI) 2 28 15

GROSS BETA (pCiI) 9 23 16

RADON (pCi/) 49000 120000 84500

Source:

Mobil Oil Corporation

Southtrend Development Area

Operaing Area #1

Baseline Water QualIty SamplIng Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15L78

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

5-18-82 7-26-82 AVERAGEPARAMETER

CALCIUM (mg/i) 2.3 2.9 2.6

MAGNESIUM (mg/i) <.05 0.07 0.04

SODIUM (mg/i) 105 100 103

POTASSIUM (mg/l) 2.6 2.0 2.3

CARBONATE (mgA) 14 10 12

BICARBONATE (mg/i) 200 210 205

SULFATE (mgA) 24 36 30

CHLORIDE (mgi) a3 3 2

NITRATE (mgAi) (.05 <.05 <o05

FLUORIDE (mg/i) 0.2 <.5 0.1

SILICA (mg/I) 20 19 20

TDS (mgA) 254 264 259

CONDUCTIVITY (mMho) 425 410 418

PH (su) 8.8 8.7 9

ARSENIC (mg/i) '.005 '.005 <.005

BARIUM (mg/i) <.2 0.2 0.1

CADMIUM (mgA) <.005 <.005 <.005

CHROMIUM (mg/i)

COPPER (mgAI)

IRON (mg/)

LEAD (mgn)

MANGANESE (mg/l)

MERCURY (mg/)

MOLYBDENUM (mg/i)

NICKEL (mg/I)

SELENIUM (mg/i)

SILVER (mgn)

URANIUM (mgtl)

ZINC (mg/)

BORON (mg/i)

RADIUM 226 (pCi/l)

GROSS ALPHA (pCil)

GROSS BETA (pCi/)

RADON (pCIA)

<.005

<.01

<.005

<.005

.0001

0.010

<.02

<.005

<.005

0.001

'.005

0.1

3

12

9

8700

0.020

0.01

0.006

<.005

'.0001

0.008

'.02

<.005

<.005

<.001

<.005

0.1

3

6

5

15000

0.010

0.01

0.003

<.01

<.0001

0.009

'.02

<.005

<.005

0.001

<.005

0.1
3

9

7

11850

Souce:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



I

HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 1SL79

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-7-82 7-26-82 AVERAGE
===_= =___ ==__ =__= ____ =___ = _== ______- = __ _ = = = = = = = _

CALCIUM (mg/I) 2.3 1.7 2.0

MAGNESIUM (mg/l) c.05 0.06 0.03

SODIUM (mgA) 110 120 115

POTASSIUM (mg/) 0.9 0.8 0.9

CARBONATE (mg/i) 19 25 22

BICARBONATE (mg/i) 210 210 210

SULFATE (mg/I) 39 43 41

CHLORIDE (mg/I) 4 6 5

NITRATE (mg/i) <.05 <.05 <.05

FLUORIDE (mg/i) 0.3 <.5 0.2

SILICA (mg/i) 20 19 20

TDS (mg/l) 320 316 318

CONDUCTIVITY (mMho) 435 450 443

PH (su) 8.7 8.8 8.8

ARSENIC (mg/i) <.005 <.005 '.005

BARIUM (mg/i) <.2 <.2 c.2

CADMIUM (mg/i) <.005 <.005 <.005

CHROMIUM (mg/i)

COPPER (mg/I) <.005 0.010 0.005

IRON (mg/) 0.04 0.10 0.07

LEAD (mg/i) <.005 0.015 0.008

MANGANESE (mg/i) <.005 <.005 <.01

MERCURY (mg/i) c.0001 <.0001 <.0001

MOLYBDENUM (mg/i) <.005 0.006 0.003

NICKEL (mg/i) <.02 <02 <.02

SELENIUM (mg/il) <.005 <.005 <'005

SILVER (mg/i) <.005 <.005 <.005

URANIUM (mgtl) <.001 <.001 <.001

ZINC (mg/i) '.005 <.005 .005

BORON (mg/i) 0.1 0.1 0.1

RADIUM 226 (pCI/) 2 2 2

GROSS ALPHA (pC/i) 3 3 3

GROSS BETA (pCi/I) 4 4 4

RADON (pC/I) 14000 8400 11200

Soumre:

Mobil Oil Corporatlon

Southtrend Development Area
Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15M21

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 5-18-82 7-21.82 AVERAGE

CALCIUM (mg/n) 4.4 3.9 4.2

MAGNESIUM (mgn) 0.12 0.09 0.11

SODIUM (mg/) 100 100 100

POTASSIUM (mg/I) 1.9 1.5 1.7

CARBONATE (mg/I) 10 7 9

BICARBONATE (mg/I) 200 210 205

SULFATE (mg/i) 20 34 27

CHLORIDE (mg/l) 12 5 9

NITRATE (mg/I) <.05 <.05 <.05

FLUORIDE (mg/) 0.2 <.5 0.1

SILICA (mg/) 19 18 19

TDS (mgA) 256 290 273

CONDUCTMTY (mMho) 430 400 415

PH (su) 8.4 8.8 8.6

ARSENIC (mg/I) <.005 <.005 C.005

BARIUM (mg/I) <.2 0.3 0.2

CADMIUM (mgn) <.005 <.005 <'005

CHROMIUM (mg/I)

COPPER (mg/I)

IRON (mg/I)

LEAD (mg/I)

MANGANESE (mg/I)

MERCURY (mg/I)

MOLYBDENUM (mg/l)

NICKEL (mg/)

SELENIUM (mg/I)

SILVER (mg/I)

URANIUM (mg/I)

ZINC (mg/I)

BORON (mgn)

RADIUM 226 (pCII)

GROSS ALPHA (pCI/I)

GROSS BETA (pCi/I)

RADON (PCII)

<.005

0.02

'.005

0.010

.0001

0.010

'.02

'.005

'.005

<.001

'.005

0.2

2

6

6

5400

'.005

<.01

'.005

'.005

<.0001

0.010

'.02

'.005

'.005

<.001

<.005

0.1

2

2

7

5700

<.005

0.01

'.01

0.005

'.0001

0.010

'.02

'.005

'.005

'.001

'.005

0.15

2

4

7

5550

Source:

Mobil Oil Corporation

Southtrend Development Area
Operating Area #1

Baseline Water Quality Sampling Data.



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15M35

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 5-11-82 7-21-82 AVERAGE

CALCIUM (mg/l) 3.5 3.4 3.5

MAGNESIUM (mgA) 0.10 0.09 0.10

SODIUM (m;gA) 97 97 97

POTASSIUM (mg/n) 1.7 1.5 1.6

CARBONATE (mgA) 10 5 8

BICARBONATE (mgA) 200 210 205

SULFATE (mg/i) 33 31 32

CHLORIDE (mgA) <3 3 2

NITRATE (mg/l) <.05 <.05 <05

FLUORIDE (mgi) 0.2 <.5 0.1

SILICA (mgI) 21 18 20

TDS (mgA) 304 240 272

CONDUCTIViTY (mMho) 405 385 395

PH (su) 8.4 8.9 8.7

ARSENIC (mg/i) <.005 c OOS <.005

BARIUM (mgA) <.2 0.2 0.1

CADMIUM tma/l <.005 <.005 <.005

CHROMIUM (mgA)

COPPER (mgA)

IRON (mgA)

LEAD (mgiA)

MANGANESE (mgA)

MERCURY (mg/i)

MOLYBDENUM (mgA)

NICKEL (mg/I)

SELENIUM (mg/i)

SILVER (mgA)

URANIUM (mg/)

ZINC (mgA)

BORON (mg/)

RADIUM 226 (pCI/)
GROSS ALPHA (PCIi)

GROSS BETA (pCi/)

RADON (pCOi)

<.005

<.01

<.005

0.009

<.0001

0.014

<.02

<.005

<.005

0.002

<.005
<.1

2

9

10

23000

<.005

<.01

<.005

<.005

<.0001

0.006

<.02

<.005

<.005

<.001

<.005

0.1

2

9

8

10000

<.005

<.01

<.01

0.005

<.0001

0.010

<.02

<.005

<.005

0.001

<005

0.05

2

9

9

16500

Sou:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15M49

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 5-11-82 7-20-82 AVERAGE

CALCIUM (mg/I) 6.9 4.2 5.6

MAGNESIUM (mgA) 0.08 0.06 0.07

SODIUM (mgi) 100 96 98

POTASSIUM (mgA) 2.5 1.7 2.1

CARBONATE (mgA) 14 5 10

BICARBONATE (mgA) 200 210 205

SULFATE (mg/1) 28 32 30

CHLORIDE (mg/i) 5 4 5

NITRATE (mg/i) 0.20 0.12 0.16

FLUORIDE (mg/) 0.2 <.5 0.1

SILICA (mgA) 21 19 20

TOS (mgA) 308 259 284

CONDUCTIVITY (mMho) 408 380 394

PH (su) 8.4 8.8 8.6

ARSENIC (mg9) c.005 c.005 <.005

BARIUM (mgn) <.2 c.2 <.2
C'ADUMIUM A tmneilll <.005 '.005 <.005

CHROMIUM (mg/i)

COPPER (mg/I)

IRON (mgA)

LEAD (mgA)

MANGANESE (mgA)

MERCURY (mg/I)

MOLYBDENUM (mg/l)

NICKEL (mg/)

SELENIUM (mg/i)

SILVER (mg/I)

URANIUM (mg/I)

ZINC (mg/i)

BORON (mg/I)

RADIUM 226 (pCill)

GROSS ALPHA (pCi/I)

GROSS BETA (pCIlt)

RADON (pCWl)

<.005

<.01

<.005

0.008
'.0001

0.009

<.02

<.005

<.005

0.012
c.005

<I

26

78

97

200000

c.005

<.01

0.005

<.005

<,0001

<.005

<.02
<.005

<.005

0.010

0.005

'1

35

67

69

94000

<.005

<.01

0.003

0.004

<.0001

0.005

<.02

'.005

<.005

0.011

0.003
<.1

30.5

73

83

147000

Source:

Mobil Oil Corporation

Southtrend Development Area
Operating Area J1

ElBilne Water Quality SamplIng Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15MG

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

5-18-82 7-26-82 AVERAGEPARAMETER

CALCIUM (m9/I) 2.4 3.0 2.7

MAGNESIUM (mg/l) 0.08 0.09 0.09

SODIUM (mg/) 100 100 100

POTASSIUM (m9g) 1.5 1.2 1.4

CARBONATE (mgA) 10 10 10

BICARBONATE (mg/) 200 210 205

SULFATE (mg/I) 25 27 26

CHLORIDE (mg/I) <3 3 2

NITRATE (mg/) 0.06 <.05 0.03

FLUORIDE (m9g/) 0.2 <.5 0.1

SILICA (m9g/) 18 18 18

TDS (mg/i) 250 298 274

CONDUCTIVITY (mMho) 420 395 408

PH (su) 8.6 9.0 8.8

ARSENIC (mg/) <.005 <.005 <.005

BARIUM (mg/I) <.2 c.2 <.2

CADMIUM (ma/l) <.005 c.005 <.005

CHROMIUM (mg/I)
COPPER (mgA)

IRON (mgA)

LEAD (mg/I)

MANGANESE (mgA)

MERCURY (mg/I)

MOLYBDENUM (mg/I)
NICKEL (mg/)

SELENIUM (mg/)

SILVER (mgA)

URANIUM (mg/I)

ZINC (mg/I)

BORON (mg/I)

RADIUM 226 (pCi/)

GROSS ALPHA (pCiI)

GROSS BETA (pCi/)

RADON (pCVI)

<.005

0.01

<.005

0.005

.0001

0.007

<.02
'.005

<.005

0.031

<.005

<.1

3

210

89

35000

0.010

0.09

.c005
c.005

.0001

0.005

<.02

<.005

<.005

0.100

0.005

0.1

5

51

28

5400

0.005

0.05

<.005

0.003

<.0001

0.006

<.02

<.005

<.005

0.066

0.003

0.05

4

131

59

20200

Source:

MoMIl Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality SamplIng Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15M63

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 5-11-82 7-20-82 AVERAGE

CALCIUM (mgA) 4.1 3.9 4.0

MAGNESIUM (mg/I) 0.11 0.10 0.11

SODIUM (mgA) 100 95 e8

POTASSIUM (mg/I) 1.9 1.4 1.7

CARBONATE (mg/I) 10 5 8

BICARBONATE (mg/n) 200 210 205

SULFATE (mg/I) 43 33 38

CHLORIDE (mg/I) <3 3 2

NITRATE (mg/I) c.05 <.05 <.05

FLUORIDE (mg/I) 0.2 <.5 0.1

SILICA (mg/I) 18 19 19

TDS (mg/I) 301 264 283

CONDUCTIVITY (mMho) 408 380 394

PH (su) 8.5 8.9 8.7

ARSENIC (mg/I) <.005 <.005 <.005

BARIUM (mg/I) <.2 0.3 0.2

CADMIUM (ma/l) <.005 <.005 <.005

CHROMIUM (mg/i)

COPPER (mg/I)

IRON (mg/I)

LEAD (mgI)

MANGANESE (mgni)

MERCURY (mgI)

MOLYBDENUM (mg/I)

NICKEL (mgI)

SELENIUM (mg/A)

SILVER (mg/)

URANIUM (mg/)

ZINC (mgA)

BORON (mg/)

RADIUM 226 (pCiA)

GROSS ALPHA (pCi/I)

GROSS BETA (pC/I)

RADON (pCi/)

<.005

<.01

<.005

0.007

<.0001

0.008
<.02

<.005

<.005

0.008

<.005
<.1

27
*-. 100

88

240000

<.005

0.01

0.005

<.005

c.0001

<.005

c.02

<.005

<.005

0.004

<.005

0.1

42

71

42

98000

<.005

0.01

0.003

0.004

<.0001

0.004

<02

<.005

<.005

0.006

<.005

0.05

34.5

86

65

169000

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT I
')ERATING AREA #1

W *ER QUALITY REPORT

WELL 15M7

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 4-14-82 8-17-82 AVERAGE

CALCIUM (mg/I) 6.5 2.0 4.3

MAGNESIUM (mgA) 0.33 0.08 0.21

SODIUM (mg/i) 110 96 103

POTASSIUM (mg/) 5.1 1.1 3.1

CARBONATE (mgA) 9 10 10

BICARBONATE (mgA) 180 210 195

SULFATE (mgA) 33 36 35

CHLORIDE (mgA) 34 <3 17

NITRATE (mgA) 0.05 <.05 0.03

FLUORIDE (mg/i) 0.4 0.3 0.4

SILICA (mgA) 21 17 19

TDS (mg/i) 340 250 295

CONDUCTIVITY (mMho) 460 400 430

PH (su) 8.5 8.8 8.7

ARSENIC (mg/i) <.005 <.005 <.005

BARIUM (mgA) <.2 <.2 <.2

CADMIUM (mg/i) <.005 <.005 <.005

CHROMIUM (mgA)

COPPER (mgA)

IRON (mg/i)

LEAD (mg/i)

MANGANESE (mg/i)

MERCURY (mg/i)

MOLYBDENUM (mg/A)

NICKEL (mg/i)

SELENIUM (mgA)

SILVER (mgA)

URANIUM (mg/)

ZINC (mg/i)

BORON (mg/i)

RADIUM 226 (pCiAl)

GROSS ALPHA (pCi/l)

GROSS BERA (pCI/)

RADON (pCi/i)

0.005

0.01

<.005

0.007

<.0001

0.008

<.02

0.006

<.005

0.011

0.005

0.1

8

16

15

186000

0.010

0.30

'.005

0.010

<.0001

0.009

<.02

0.006

<.005

0.001

0.046

0.2

3

7

15

6000

0.008

0.16

<.005

0.009

<.0001

0.009

<.02

0.006

<,005

0.006

0.026

0.15

5.5

12

15

96000

Soue:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16153

SAMPLE#1 SAMPLE#2 SAMPLEt&2

6-22-82 7-2882 AVERAGEPARAMETER

CALCUM (mg/I) 2.9 2.9 2.9

MAGNESIUM (mgn) <.05 0.07 0.04

SODIUM (mgn) 100 97 99

POTASSIUM (mgn) 2.1 2.0 2.1

CARBONATE (mgtl) 9 10 10

BICARBONATE (mg/I) 200 200 200

SULFATE (mgn) 31 39 35

CHLORIDE (mg/n) 4 4 4

NITRATE (mg/l) <.05 <.05 <.05

FLUORIDE (mg/i) 0.3 0.3 0.3

SILICA (mg/i) 18 20 19

TDS (mg/i) 262 300 281

CONDUCTIVITY (mMho) 405 405 405

PH (su) 8.4 8.8 8.6

ARSENIC (mg/I) <.005 <.o05 <.005

BARIUM (mg/) <.2 <.2 <.2

CADMIUM (mgn) <.005 <.005 <.005

CHROMIUM (mg/i)

COPPER (mg/I)

IRON (mg/)

LEAD (mg/)

MANGANESE (mgn)

MERCURY (mgn)

MOLYBDENUM (mg/i)

NICKEL (mgiA)

SELENIUM (mg/)

SILVER (mg/)

URANIUM (mg/i)

ZINC (mg/)

BORON (mg/i)

RADIUM 226 (pCin)

GROSS ALPHA (pC/i)

GROSS BETA (pCI/I)

RADON (pCin)

<.005

<.01

<.005

0.020

<.0001

0.005

<.02

<.005

<.005

<.001

<.005

0.1

13

32

49

110000

<.005

<.01

<.005

0.005

<.0001

0.010

<.02

<005

<.005

<.001

<.005

'.1

14

31

53

62000

<.005'

<.01

<.005

0.013

<.0001

0.008

<.02

<.005

<005

<.001

<.005

0.05

13.5

32

51

86000

Sourne:

Mobil OIl Corporation

Southtrend Development Area

Operating Area #1

Baseline Water QualIty Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16158

SAMPLE #1 SAMPLE #2 SAMPLE 1U2

PARAMETER 5-25-82 7.28-82 AVERAGE

CALCIUM (mgn) 2.3 2.2 2.3

MAGNESIUM (mg/) 0.09 0.08 0.09

SODIUM (mg/l) 110 100 105

POTASSIUM (mg/I) 2.1 3.3 2.7

CARBONATE (mg/) 19 33 26

BICARBONATE (mg/) 180 170 175

SULFATE (mg/) 40 43 42

CHLORIDE (mgn) <3 3 2

NITRATE (mg/I) <.05 <.05 <.05

FLUORIDE (mgn) 0.2 0.3 0.3

SILICA (mgA) 15 20 18

TDS (mg/l) 276 322 299

CONDUCTIVITY (mMho) 425 410 418

PH (su) 9.0 8.8 8.9

ARSENIC (mgn) <.005 <.005 <.005

BARIUM (mg/I)

CADMIUM (mg/I)

CHROMIUM (mg/I)

COPPER (mg/)

IRON (mg/l)

LEAD (mgA)

MANGANESE (mg/)

MERCURY (mg/)

MOLYBDENUM (mg/)

NICKEL (mgI)

SELENIUM (mg/)

SILVER (mg/)

URANIUM (mgA)

ZINC (mgA)

BORON (mgI)

RADIUM 226 (pCI/)

GROSS ALPHA (pCI/)

GROSS BETA (pCII)

RADON (PCII)

'.005

0.006

0.02
<.005

<.005

.0001
<.005

<.002

<.005

<.005

0.002

0.008
<.1

37

37

100000

<.005

<.005

0.04

0.007

<.005

<0001

0.009

<.02

<.005

<.005

<.001

0.005
<.1

11

34

66

110000

<.005

0.003

0.03

0.004

<.005

<.0001

0.005

<.02

<.005

<.005

0.001

0.007
<.1

9.5

36

52

105000

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area 91

BaselIne Water Quality SamplIng Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16169

SAMPLE #1 SAMPLE #2 SAMPLE 12

PARAMETER 6-22-82 7-28-83 AVERAGE

CALCIUM (mgA) 2.5 2.6 2.6

MAGNESIUM (mgA) <.05 0.09 0.05

SODIUM (mgA) 100 94 97

POTASSIUM (mgA) 1.9 1.4 1.7

CARBONATE (mgA/) 9 10 10

BICARB0NATE (mgA) 200 200 200

SULFATE (mgA) 34 39 37

CHLORIDE (mgA) <3 3 2

NITRATE (mg/I) <os <.05 <05

FLUORIDE (mg/i) 0.3 0.3 0.3

SILICA (mgA) 18 19 19

TDS (mg/) 264 276 270

CONDUCTIVITY (mMho) 400 395 398

PH (su) 8.5 8.8 8.7

ARSENIC (mgA) <.005 <.005 <005

BARIUM (mgA)

CADMIUM (mg/i) <.005 <.005 <005

CHROMIUM (mgA)

COPPER (mgA) <.005 <.005 <005
IRON (mg/i) <.01 <.01 <.01

LEAD (mgA) <.005 0.010 0.005

MANGANESE (mgA) 0.020 0.007 0.014

MERCURY (mgA) <.0001 C.0001 <.0001

MOLYBDENUM (mgA) <.005 <.005 0.000

NICKEL (mg/) <.02 <.02 <.02

SELENIUM (mgA) <005 <.005 <.005

SILVER (mg/i) <.005 <.005 <.005

URANIUM (mgA) <001 0.003 0.002

ZINC (mgA) <.005 <.005 <.005

BORON (mgA) t.1 <.1 <.1

RADIUM 226 (pCIA) 1 2 1.5

GROSS ALPHA (pCiA) 1 5 3

GROSS BETA (pCiA) 5 10 8

RADON (pCIA) 4400 5000 4700

Source:
Mobil Off Corporaton

Southtrsnd Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15170

SAMPLE *1 SAMPLE #2 SAMPLE 1&2

5-25-82 7.28-82 AVERAGEPARAMETER

CALCIUM (mg/n) 2.5 2.2 2.4

MAGNESIUM (mg/i) 0.10 0.08 0.09

SODIUM (mg/i) 110 110 110

POTASSIUM (mg/i) 1.9 4.2 3.1

CARBONATE (mg9/) 9 33 21

BICARBONATE (m9g/) 200 170 185

SULFATE (mg/i) 42 39 41

CHLORIDE (mgn) 3 3 3

NITRATE (mg/i) 1.80 <.05 0.90

FLUORIDE (mg/i) 0.2 0.3 0.3

SILICA (mg/A) 17 20 19

TDS (mgi) 260 312 286

CONDUCTIVITY (mMho) 425 415 420

PH (su) 8.7 8.9 8.8

ARSENIC (mg/i) <.005 <.005 <.005

BARIUM (mgI)

CADMIUM (mg/i)

CHROMIUM (mg/i)

COPPER (mg/i)

IRON (mg/1)

LEAD (mg/i)

MANGANESE (mg/I)

MERCURY (mg/I)

MOLYBDENUM (mg/i)

NICKEL (mg/i)

SELENIUM (mg/i)

SILVER (mg/)

URANIUM (mg/i)

ZINC (mg/i)

BORON (mg/i)

RADIUM 226 (pCI/)

GROSS ALPHA (pCI/)

GROSS BETA (pCVi)

RADON (pCI/)

<.005

<.005

<.01

<,005

<.005

<.0001

<.005

<.02

<.005

<.005

<.001

<.005

0.2

7

29

57

200000

<.005

<.005

<.01

<.005

<.005

<.0001

0.009

<.02

<.005

<.005

<.001

<.005
<.1

9

24

84

110000

<.005

<.005

<.01

<.005

<.005
<.O01

0.005

<.02

<.005
<005

<.001

<.005

0.1

8

27

71

155000

Source:

Mobil Oil CorporatIon

Southtrend Development Area

Operating Area #1

Baseline Water QualIty Sampling Data.



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15184

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

5-18-82 7-26-82 AVERAGEPARAMETER

CALCIUM (mg/l) 2.2 2.6 2.4

MAGNESIUM (mg/l) 0.06 0.07 0.07

SODIUM (mg/) 100 100 100

POTASSIUM (mg/i) 2.9 1.5 2.2

CARBONATE (mg/l) 19 10 15

BICARBONATE (mg/i) 190 210 200

SULFATE (mg/i) 21 35 28

CHLORIDE (mg/i) <3 <3 <3

NITRATE (mg/) <.05 <.05 <.05

FLUORIDE (mg/i) 0.2 <.5 0.1

SILICA (mg/i) 20 19 20

TDS (mg/i) 256 298 277

CONDUCTIVITY (mMho) 425 400 413

PH (su) 8.8 8.9 8.9

ARSENIC (mg/i) <.005 <.005 <.005

BARIUM (mg/)

CADMIUM (mg/I)

CHROMIUM (mg/i)

COPPER (mgn)

IRON (mg/l)

LEAD (mg/i)

MANGANESE (mg/l)

MERCURY (mg/)

MOLYBDENUM (mg/)

NICKEL (mg/)

SELENIUM (mg/i)

SILVER (mg/I)

URANIUM (mg/i)

ZINC (mg/I)

BORON (mg/i)

RADIUM 226 (pCin)

GROSS ALPHA (pCVI)

GROSS BETA (pCin)

RADON (pCII)

<.005

<.005

<.01

0.009

0.005

<.0001

0.008

<.02

<.005

<.005

<.001

0.010

0.1

10

32

22

34000

<.005

<.005

0.03

<.005

0.012

<.0001

0.005

'.02

<.005

<.005

0.001

<.005

0.1

14

28

12

54000

<.005

<.005

0.02

0.005

0.009

<.0001

0.007

<.02

<.005

<.005

0.001

0.005

0.1

12

30

17

44000

Sourco.

Mobil Oil CorporatIon
Southtrand Development Area
Operating Area 01

Baseline Water Quallty SamplIng Data.



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL I0PI

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-2-82 7-21-82 AVERAGE

CALCIUM (mgA) 3.9 4.2 4.1

MAGNESIUM (mg/) 0.10 0.09 0.10

SODIUM (mgn) 91 100 96

POTASSIUM (mg/i) 1.8 1.7 1.8

CARBONATE (mgil) 9 10 10

BICARBONATE (mg/l) 190 200 195

SULFATE (mgA) 28 34 31

CHLORIDE (mg/i) 9 5 7

NITRATE (mgA) <.05 <.05 '.05

FLUORIDE (mg/1) <.5 5 <.5

SILICA (mgn) 21 21 21

TDS (mgRV) 260 250 255

CONDUCTIVITY (mMho) 420 400 410

PH (su) 8.7 8.9 8.8

ARSENIC (mg/il) <.005 C.005 <.005

BARIUM (mgA)

CADMIUM (mg/i) <.005 <.005 <.005

CHROMIUM (mg/i)

COPPER (mg/l) <.005 <.005 <.005

IRON (mg/) <.01 <.01 <.01

LEAD (mg/i) '.005 <.005 <.005

MANGANESE (mg/i) <.005 <.005 <.005

MERCURY (mg/) <.0001 <.0001 <.0001

MOLYBDENUM (mg/i) <.005 0.006 0.003

NICKEL (mg/) <.02 . <02 c02

SELENIUM (mg/) <.005 '005 .005

SILVER (mgn) <.005 <.005 c.005

URANIUM (mgn) 0.003 0.001 0.002

ZINC (mg/n) 0.005 0.005 0.005

BORON (mg/) '.1 0.1 0.05

RADIUM 226 (pCiA) 26 30 28

GROSS ALPHA (pCIA) 110 73 92

GROSS BETA (pCUI) 140 110 125

RADON (pCI/) 360000 250000 305000

Source:

Mobil Oil Corporation

Southtrend Development Area
Operating Area #1

Baseline Water Quality SamplIng Data



i

HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WEUL IOP15

SAMPLE #1 SAMPLE #2 SAMPLE 12

5-1882 7-21-82 AVERAGEPARAMETER

CALCIUM (mg/i) 3.1 3.6 3.4

MAGNESIUM (mgai) 0.11 0.11 0.11

SODIUM (mg/) 100 97 99

POTASSIUM (mg/) 1.7 1.4 1.6

CARBONATE (mg/i) 5 5 5

BICARBONATE (mg/I) 210 210 210

SULFATE (mgA/) 26 30 28

CHLORIDE (mg/i) a3 3 2

NITRATE (mg/i) 0.06 0.08 0.07

FLUORIDE (mg/i) 0.2 <.5 0.1

SIUCA (mg/i) 19 20 20

TDS (mg/i) 240 250 245

CONDUCTIVITY (mMho) 420 395 408

PH(su) 8.4 8.8 8.6

ARSENIC (ma/l) <.005 <005 <.005

BARIUM (mg/i)

CADMIUM (mg/)

CHROMIUM (mg/l)

COPPER (mgA)

IRON (mg/i)

LEAD (mgni)

MANGANESE (mg/i)

MERCURY (mgA)

MOLYBDENUM (mg/i)

NICKEL (mg/i)

SELENIUM (mgA)

SILVER (mg/)

URANIUM (mg/i)

ZINC (mg/i)

BORON (mg/)

RADIUM 226 (pCUI)

GROSS ALPHA (pCUi)

GROSS BETA (PCI/i)

RADON (PCI/i)

<.005

<.005

<.01

<005

0.010

<.0001

0.008

<02

<.005

<.005

'.001

<.005

0.1

6
180

160

250000

<.005

<.005

<.01

<.005

<.005

<0001

0.005

<02

<.005

<.005

0.002

0.005

0.1

57

120

130

<.005

<.005

<.01

<.005

0.005

<.0001

0.007

<02

<.005

<.005

0.001

0.003

0.1

31.5

150

145

250000

Source:

Mobil Oil CorporatIon

Southtrend Development Area

Operating Area #1

Baseilne Water Quallty Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15P29

SAMPLE#1 SAMPLE#2 SAMPLE t&2

PARAMETER 5-11-82 7-21-82
C ==__=== -___= ==C=_= =…_==

CALCIUM (mg/I) 13.0 7.9

MAGNESIUM (mg/r) 0.14 0.11

SODIUM (mgA/) 100 98

POTASSiUM (mg/l) 2.0 1.7

CARBONATE (mg/) 10 5

BICARBONATE (mgA) 200 210

SULFATE (mg/) 32 32

CHLORIDE (mg/) 24 12

NITRATE (mg/I) <05 <.05

FLUORIDE (mg/) 0.2 c.5

SILICA (mg/) 20 19

TDS (mg/) 335 270

CONDUCTMTY (mMho) 455 410

PH (su) 8.4 8.9

ARSENIC (mgl) <.005 <.005

BARIUM (mg/I)

CADMIUM (mg/I)

CHROMIUM (mg/I)

COPPER (mg/I)

IRON (mg/I)

LEAD (mg/I)

MANGANESE (mg/I)

MERCURY (mg/)

MOLYBDENUM (mg/I)

NICKEL (mg/)

SELENIUM (mg/I)

SILVER (mg/)

URANIUM (mg/I)

ZINC (mg/I)

BORON (mg/)

RADIUM 226 (pCI/)

GROSS ALPHA (pCII)

GROSS BETA (pCUI)

RADON (pC1l)

AVERAGE

10.5

0.13

99

1.9

8

205

32

18

<.05

<.5

20

303

433
8.7

iC.005

<.005

i <005

<.01

<.005

0.005

<.0001

0.006

! .02

<.005

<.005

0.001

<.005

0.05

17

40

27

40500

<.005

<.005

<.01

<.005

0.009

.0001

0.007

<.02

<.005

<.005

0.002

<.005
'.1

19

48

27

49000

<.005

<.005

<.01

<.005

<.005

<.0001

0.005

<.02

c.005

<.005

'.001

'.005

0.1

15

31

27

32000

Source:

Mobil OIl Corporation

Soutihtrand Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16P43

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

5-11-82 7-20-82 AVERAGEPARAMETER

CALCIUM (mg/) 8.3 3.9 6.1

MAGNESIUM (mg/I) 0.12 0.09 0.11

SODIUM (mg/I) 99 100 100

POTASSIUM (mg/I) 1.8 1.4 1.6

CARBONATE (mg/I) 10 10 10

BICARBONATE (mg/I) 200 210 205

SULFATE (mgA) 30 33 32

CHLORIDE (mg/) 10 4 7

NITRATE (mg/) 0.17 <.05 0.09

FLUORIDE (mgA) 0.2 <.5 0.1

SILICA (mgA) 19 19 19

TDS (mg/I) 316 274 295

CONDUCTIVITY (mMho) 460 378 419

PH (su) 8.3 8.9 8.6

ARSENIC (mg/) <.005 <.05 <.005

BARIUM (mg/I)

CADMIUM (mg/I)

CHROMIUM (mg/1)

COPPER (mg/I)

IRON (mg/I)

LEAD (mg/I)

MANGANESE (mg/I)

MERCURY (mg/i)

MOLYBDENUM (mg/I)

NICKEL (mg/i)

SELENIUM (mg/I)

SILVER (mg/I)

URANIUM (mg/)

ZINC (mg/I)

BORON (mg/)

RADIUM 226 (pCII)

GROSS ALPHA (pCiAI)

GROSS BETA (pCII)

RADON (pCII)

<.005

0.022
<.01

<.005

0.008

<.0001

0.008

<.02
<.005

<.005

0.002

<.005

0.2

71

300

130

320000

<.005

<.005

<.01

<.005

0.005

<.0001

<.005

<.02

<.005

<.005

<001

<.005

0.1

68

230

100

230000

<.005

0.01i
<.01

<.005

0.007

<.0001

0.004

<.02

<.005

<.005

0.001

<.005

0.15

69.5

265

115

275000

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 18P44

SAMPLE #1 SAMPLE #2 SAMPLE 1U2

PARAMETER 6-22-82 8-25-82 AVERAGE

CALCIUM (mgtl) 3.5 3.3 3.4

MAGNESIUM (mg/I) 0.11 0.10 0.11

SODIUM (mg/l) 1100 100 600

POTASSIUM (mg/I) 2.8 3.7 3.3

CARBONATE (mg/I) 9 15 12

BICARBONATE (mg/I) 200 220 210

SULFATE (mg/l) 31 37 34

CHLORIDE (mgA) a3 3 2

NITRATE (mgA) <.05 <.05 <.05

FLUORIDE (mgn) 0.3 C.5 0.2

SILICA(mgAI) 19 17 18

TDS (mg/I) 266 250 258

CONDUCTIVITY (mMho) 410 410 410

PH (su) 8.4 8.9 8.7

ARSENIC (mi) <.005 <.005 <.005

BARIUM (mg/l)

CADMIUM (mgA)

CHROMIUM (mg/I)

COPPER (mg/)

IRON (mg/)

LEAD (mg/I)

MANGANESE (mgn)

MERCURY (mgA)

MOLYBDENUM (mg/I)

NICKEL (mg/I)

SELENIUM (mg/I)

SILVER (mg/)

URANIUM (mg/)

ZINC (mg/I)

BORON (mg/I)

RADIUM 226 (pCII)

GROSS ALPHA (pCII)

GROSS BETA (pCi/l)

RADON (pCUl)

'.005

0.010

<.01

<.005

0.015

<.0001

'.005

<.02

'.005

'.005

<.001

<.005

<.1

3

4

10

11000

<.005

0.022

<.01

0.021

0.006

.0001

0.009

<.02

'.005

'.005

'.001

<.005

0.1

3

6

11

8400

<.005

0.016

<.01

0.011

0.011

<.0001

0.005

<.02

<.005

'.005

'.001

<.005

0.05

3

5

11

9700

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16P57

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

5-11-82 7-20-82 AVERAGEPARAMETER

CALCIUM (mgA) 4.6 4.2 4.4

MAGNESIUM (mgn) 0.13 0.11 0.12

SODIUM (mgA) 98 97 98

POTASSIUM (mg/l) 1.9 1.5 1.7

CARBONATE (mgA) 10 10 10

BICARBONATE (mgA) 200 210 205

SULFATE (mgA) 28 34 31

CHLORIDE (mg/I) <3 3 2

NITRATE (mgAI) 0.14 0.05 0.10

FLUORIDE (mgAI) 0.2 <.5 0.10

SILICA (mg/l) 19 20 20

TDS (mgA) 302 266 284

CONDUCTIVITY (mMho) 410 375 393

PH (su) 8.4 8.8 8.6

ARSENIC (mg/I) <.005 < 005 <.005

BARIUM (mg/I)

CADMIUM (mgI)

CHROMIUM (mgA)

COPPER (mg/l)

IRON (mg/I)

LEAD (mgn)

MANGANESE (mg/I)

MERCURY (mgA)

MOLYBDENUM (mg/I)

NICKEL (mgA)

SELENIUM (mgA)

SILVER (mg/I)

URANIUM (mgA)

ZINC (mgA)

BORON (mgA)

RADIUM 226 (pCil)

GROSS ALPHA (pCI/l)

GROSS BETA (pCIl)

RADON (pCiAl)

<.005

<.005

<.01

<.005

0.010

<.0001

0.008

<02

<.005

<.005

0.010

0.010

<.1

2

610

510

1100000

<.005

<.01

<.005

<.005

<.0001

<.005
<.02

<.005
<.005

0.008

<.005

0.1

200

440

300

890000

<.005

<.005

<.01

<.005

0.005

<.0001

0.004

<.02

<.005

<.005

0.009

0.005

0.05

101

525

405

995000

Sourc:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 1aP59

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7-82 8-25-82 AVERAGE

CALCIUM (mg/I) 4.2 4.4 4.3

MAGNESIUM (mg/I) 0.14 0.16 0.15

SODIUM (mgp/) 91 95 93

POTASSIUM (mg/) 5.5 3.1 4.3

CARBONATE (mgA) 14 12 13

BICARBONATE (mg/I) 210 210 210

SULFATE (mg/) 34 44 39

CHLORIDE (mg/I) 4 2 3

NITRATE (mg/) <.05 <.05 <.05

FLUORIDE (mg/) 0.3 <.5 0.2

SILICA (mg/I) 22 17 20

TDS (mg/I) 290 300 295

CONDUCTMTY (mMho) 370 395 383

PH (su) 8.6 8.9 8.8

ARSENIC (mg/I) <.005 <.005 <.005

BARIUM (mg/l)

CADMIUM (mg/I) <.005 <.005 c.005

CHROMIUM (mg/I)

COPPER (mg/I) c.005 <.005 <.005

IRON (mg/I) 0.01 0.14 0.08

LEAD (mgA) <.005 0.053 0.027

MANGANESE (mg/I) 0.007 0.010 0.009

MERCURY (mg/) <.0001 <.0001 <.0001

MOLYBDENUM (mg/I) <.005 0.016 0.008

NICKEL (mg/I) <.02 <.02 '.02

SELENIUM (mg/) <.005 <.005 o.005

SILVER (mg/l) '.005 <.005 '.005

URANIUM (mg/I) <.001 <.001 <.001

ZINC (mg/I) 0.005 0.017 0.011

BORON (mg/i) 0.1 0.1 0.1

RADIUM 226 (pCI/I) 14 17 15.5

GROSS ALPHA (pCUI) 50 51 51

GROSS BETA (pCiA) 44 52 48

RADON (pCL/I) 30000 54000 42000

Mobil Oil Corporation

Southtrsnd Development Area

Operating Area #1

Baseline Water QualIty Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16P59

SAMPLE #1 SAMPLE #2

PARAMETER 76-82 8-25-82

CALCIUM (m9/1) 4.2 4.4

MAGNESIUM (mgn) 0.14 0.16

SODIUM (mg/) 91 95

POTASSIUM (mg/) 5.5 3.1

CARBONATE (mg/i) 14 12

BICARBONATE (mg/i) 210 210

SULFATE (m9/1) 34 44

CHLORIDE (mg/i) 4 2

NITRATE (m9g/) <.05 <.05

FLUORIDE (mg/) 0.3 <5

SILICA (m9g/) 22 17

TDS (mg/I) 290 300

CONDUCTIVITY (mMho) 370 395

PH (su) 8.6 8.9

ARSENIC (mc/l) <.005 <.005

BARIUM (mg/I)

CADMIUM (mg/I)

CHROMIUM (mg/I)

COPPER (mg/i)

IRON (m9g/)

LEAD (mg/I)

MANGANESE (mg/1)

MERCURY (mg/A)

MOLYBDENUM (mg/i)

NICKEL (mg/I)

SELENIUM (mg/I)

SILVER (mg/I)

URANIUM (mg/)

ZINC (mg/I)

BORON (mg/)

RADIUM 226 (pCin)

GROSS ALPHA (pCi/)

GROSS BETA (pCI/I)

RADON (pCI/I)

SAMPLE 1&2

AVERAGE

4.3

0.15

93

4.3

13

210

39
3

<.05

0.2

20

295

383
8.8

<.005

<.005

<.005
0.08

0.027

0.009

<.0001

0.008

<.02

<.005

<.005

<.001

0.011

0.1

15.5

51

48

42000

<.005

<.005

0.01

<.005

0.007

<0001

<.005
<.02

<.005

<.005

<001

0.005

0.1

14

50

44

30000

<.005

<.005
0.14

0.053

0.010

<.0001

0.016

<.02

<.005

<.005

<.001

0.017

0.1

17

51

52

54000

Souce:

Mobil Off Corporation

Southtrnd Development Area

Operating Area 91

Baseline Water Ouallty Sampling Datas



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 1 5L17

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 8-23-82 9-82 AVERAGE
==…-- -_ _ _ _ = = = = _ _ = = _ =_ = _=========__= …

CALCIUM (mgA) 1.8 1.4 1.6

MAGNESIUM (mg/) <.05 <.05 0.00

SODIUM (mg/) 110 100 105

POTASSIUM (mg/) 1.1 0.9 1.0

CARBONATE (mg/) 10 12 11

BICARBONATE (mgA) 220 220 220

SULFATE (mg/I) 35 49 42

CHLORIDE (mg/l) <3 3 2

NITRATE (mgn) <.OS <.05 <.05

FLUORIDE (mgAI) <.5 <.5 <.5

SILICA (mg/I) 15 17 16

TDS (mg/I) 270 300 285

CONDUCTIVITY (mMho) 400 410 405

PH (su) 9.0 8.9 9.0

ARSENIC (ma/l) <.005 <.005 <.005

BMIUM (mgn)

CADMIUM (mg/)

CHROMIUM (mg/)

COPPER (mg/)

IRON (mg/I)

LEAD (mgA)

MANGANESE (mgI)

MERCURY (mg/)

MOLYBDENUM (mg/)

NICKEL (mgn)

SELENIUM (mg/)

SILVER (mg/)

URANIUM (mg/I)

ZINC (mg/)

BORON (mg/I)

RADIUM 226 (pCVI)

GROSS ALPHA (pCil/)

GROSS BETA (pCiI)

RADON (pCUI)

<.005

0.050

0.05

0.013

0.010

<.0001

0.007

<.02

<.005

<.005

<.001

0.007

0.2

0

5

2

630

<.005

0.005

<.01
*<.005

<.005

<.0001

<.005

<.02

<.005

<.005

<.001

<.005

0.1

1

0

1

1100

<.005

<.005

0.028

0.03

0.007

0.005

<.0001

0.004

<.02

<.005

<.005

<.001

0.004

0.15

0.5

3

2

865

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1
Baseline Water Quallty Sampling Datas



I

HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15L17A

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 8-22-82 8-23-82 AVERAGE

CALCIUM (mg/1) 1.1 1.1 1.1

MAGNESIUM (mgn) <.05 <.05 000

SODIUM (mngl) 110 110 110

POTASSIUM (mgOI) 1.0 1.1 1.1

CARBONATE (mg/) 10 12 11

BICARBONATE (mg/I) 210 220 215

SULFATE (mg/) 30 36 33

CHLORIDE (mg/) <3 3 2

NITRATE (mgA) <.05 <.05 <.05

FLUORIDE (mg/I) 0.3 <.5 0.2

SILICA (mgA) 18 16 17

TOS (mg/I) 271 270 271

CONOUCTIVITY (mMho) 425 420 423

PH (su) 8.5 8.8 8.7

A02RNItC tmAj <.005 <.005 <.005

BARIUM (mg/)

CADMIUM (mgA)

CHROMIUM (mg/I)

COPPER (mgI)

IRON (mg/)

LEAD (mg/I)

MANGANESE (mg/I)

MERCURY (mg/)
MOLYBDENUM (mgi)

NICKEL (mg/)

SELENIUM (mg/I)

SILVER (mg/I)

URANIUM (mgA)

ZINC (mg/i)

BORON (mg/)

RADIUM 226 (pCi/I)

GROSS ALPHA (pCIA)

GROSS BETA (pCI/I)

RADON (pCII)

<.005

<.005

<.01

<005

<.005
<.0001

0.007

<.02

<.005

<.005

<.001

<.005
<.1

I

2

9

14000

<.005

<.005

0.02

0.006

0.010

<0001

0.009

<.02

<.005

<.005

<.001

0.007
<.1

5

6

12000

<.005

<.005

<.005

0.01

0.003

0.005

<.0001

0.008

<.02

<.005

<.005

<.001

0.004

<.1

4

8

13000

So,900:

Mobil Off Corporation

Southtrend Development Area

Operating Area #1

Basellne Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL II5L45

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER B-23-82 9-82 AVERAGE

CALCIUM (mg/I) 1.9 1.4 1.7

MAGNESIUM (mg/I) '405 <.05 0.00

SODIUM (mgAI) 110 110 110

POTASSIUM (mg/I) 1.0 5.5 3.3

CARBONATE (mgn) 15 43 29

BICARBONATE (mg/l) 220 180 200

SULFATE (mg/I) 37 35 36

CHLORIDE (mgA) <3 <3 c3

NITRATE (mg/) <.05 <.05 <.05

FLUORIDE (mg/) <.5 <.5 <.5

SILICA (mgA) 13 18 16

TDS (mg/I) 280 320 300

CONDUCTIVITY (mMho) 415 410 413

PH (su) 8.9 8.8 8.9

ARSENIC (mgn) <.005 <.005 <.005

BARIUM (mgA)

CADMIUM (mg/A)

CHROMIUM (mgtI)

COPPER (mg/l)

IRON (mg/I)

LEAD (mg/t)

MANGANESE (mg/)

MERCURY (mg/I)

MOLYBDENUM (mgA)

NICKEL (mg/)

SELENIUM (mg/I)

SILVER (mg/I)

URANIUM (mg/I)

ZINC (mg/i)

BORON (mg/I)

RADIUM 226 (pCiI)

GROSS ALPHA (pCill)

GROSS BETA (PC/I)

RADON (pCI/t)

<.005

0.010

0.04

0.007

0.005

'40001

0.012

<.02

<.005

'.005

<.001

0.005

0.2

1

2
4

270000

<.005

0.007

0.02

'.005

<.005

<.0001

<.005

<.02
'.005

<.005

'.001

0.007

0.2

0

6

10

4400

'.005
c.005

0.009

0.03

0.004

0.003

,.0001

0.006
'c.02

<.005

'.005

<.001

0 006

0.2

0.5

4

7

137200

Source:

Mobil Oil Corporation

Southtrend Development Area
Operating Area 01

Basellne Water Quality Sampling Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15S.5

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

8-23-82 9-8-82 AVERAGEPARAMETER

CALCIUM (mgnI) 1.9 1.4 1.7

MAGNESIUM (mg/i) C.05 C.05 0.00

SODIUM (mgA) 110 110 110

POTASSIUM (mgn) 1.0 0.7 0.9

CARBONATE (mg/1) 15 12 14

BICARBONATE (mg/) 220 230 225

SULFATE (mg/) 46 39 43

CHLORIDE (mgA) 3 '3 2

NITRATE (mgn) '.05 <.05 o.05

FLUORIDE (mg/A) <.5 C.5 '.5

SILUCA (mgtl) 15 16 16

TDS (mg/i) 270 300 285

CONDUCTIVITY (mMho) 420 415 418

PH (su) 8.9 9.1

ARSENIC (mgA) <.005 <.005 <.005

BARIUM (mg/i)

CADMIUM (mg/i)

CHROMIUM (mg/)

COPPER (mg/i)

IRON (mg/i)

LEAD (mg/l)

MANGANESE (mg/)

MERCURY (mgA)

MOLYBDENUM (mg/I)

NICKEL (mg/)

SELENIUM (mg/i)

SILVER (mg/i)

URANIUM (mgA)

ZINC (mg/)

BORON (mg/i)

RADIUM 226 (pCVI)

GROSS ALPHA (pCI/)

GROSS BETA (pCI/I)

RADON (pCVI)

<.005

0.980

0.05

0.170

0.010

<.0001

0.005

<.02

<.005

'.005

<,001

0.018

0.1
0

23

31

330

<.005

0.011

0.01

<.005

<.005

<.0001

0.006

<.02

<.005

<.005

<.001

<.005

0.2

I

5

4

350

<.005

<.005

0.496

0.03

0.085

0.005

<.0001

0.006

<.02

<005

<.005

<.001

0.009

0.15

0.5

14

18

340

SoWDO:
Mobil Oil Corporation

Southtrend Development Ara
Operating Area #1

Baeline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELLU 15L7

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

7-26-82 8-31-82 AVERAGEPARAMETER

CALCIUM (mg/I) 3.5 1.6 2.6

MAGNESIUM (m9/i) 0.09 <.05 0.05

SODIUM (mg/) 110 110 110

POTASSIUM (mg/) 2.2 1.1 1.7

CARBONATE (mg/l) 17 12 15

BICARBONATE (mgA) 210 220 215

SULFATE (mg/i) 35 32 34

CHLORIDE (mg/l) 3 <3 2

NITRATE (mg/I) <.05 <.05 <.05

FLUORIDE (mgi) <.5 <.5 <.5

SILICA (mg/i) 20 18 19

TDS (mgA) 300 280 290

CONDUCTIVITY (mMho) 410 390 400

PH (su) 8.9 8.9 8.9

ARSENIC (mg/) <.005 < 005 <.005

BARIUM (mg/i)

CADMIUM (mg/I)

CHROMIUM (mg/)

COPPER (mg/i)

IRON (mg/I)

LEAD (mgA)

MANGANESE (mg/I)

MERCURY (mg/l)

MOLYBDENUM (mg/I)

NICKEL (mg/I)

SELENIUM (mgA)

SILVER (mg/i)

URANIUM (mgA)

ZINC (mg/l)

BORON (mgA)

RADIUM 226 (pCiI)

GROSS ALPHA (pCI/)

GROSS BETA (pCi/)

RADON (pCIA)

<.005

0.340

1.00

0.150

0.023

W.0001

0.009

<.02

<.005

<.005

<.001

0.100

0.1

t

3

4

1200

<.005

0.075

0.02

<.005

<.005

<.0001

0.005

<.02

<.005

<.005

<.001

<.005

0.1

0

0

510

<.005

<.005

0.208

0.51

0.075

0.012

<.0001

0.007

<.02

<.005

<.005

<.001

0.050

0.1

0.5

2

3

855

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area 51

Baseline Water Quality Sampling Data



!

HRI UNIT i
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15L73

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-7.82 8-23-82 AVERAGE

CALCIUM (mg/I) 2.9 2.4 2.7

MAGNESIUM (mg/I) 0.07 0.09 0.08

SODIUM (mgA) 100 100 100

POTASSIUM (mg/I) 1.7 1.3 1.5

CARBONATE (mg/) 19 10 15

BICARBONATE (mg/I) 200 210 205

SULFATE (mg/I) 36 43 40

CHLORIDE (mg/I) 6 <3 3

NITRATE (mg/) <.05. <.05 <.05

FLUORIDE (mg/I) 0.3 <.5 0.2

SILICA (mg/) 20 14 17

TDS (mg/l) 314 270 292

CONDUCTMTY (mMho) 400 405 403

PH (su) 8.4 8.8 8.6

ARSENIC (mg/I) <.005 <.005 <.005

BARIUM (mg/I) <.2 <.2 <.2

CADMIUM (mgI) <.005 <.005 <.005

CHROMIUM (mg/I) .005

COPPER (mg/) <.005 0.005 0.003

IRON (mg/I) 0.02 0.13 0.08

LEAD (mg/l) 0.008 0.013 0.011

MANGANESE (mg/I) <.005 0.005 0.003

MERCURY (mg/) <.0001 <.0001 <.0001

MOLYBDENUM (mg/I) <.005 0.006 0.003

NICKEL (mg/I) <.02 0.02 0.01

SELENIUM (mg/I) <.005 <005 <.005

SILVER (mgn) <.005 <.005 <.005

URANIUM (mg/) <.001 <001 <.001

ZINC fmgl) <.005 0.022 0.011

BORON (mg/I) 0.2 0.1 0.15

RADIUM 226 (pCUI) 18 33 25.5

GROSS ALPHA (pCI/) 48 110 79

GROSS BETA (pCi/l) 140 210 175

RADON (pCI/) 320000 2300 161150

Soume:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15M12

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-21.82 9-1-82 AVERAGE

CALCIUM (mg/) 4.5 2.2 3.4

MAGNESIUM (mg/I) <.05 c.05 0.00

SODIUM (mg/A) 100 104 102

POTASSIUM (mg/I) 1.4 1.4 1.4

CARBONATE (mg/l) 9 6 8

BICARBONATE (mg/i) 200 220 210

SULFATE (mg/i) 29 32 31

CHLORIDE (mg/l) 8 3 6

NITRATE (mg/) <05 <.05 <05

FLUORIDE (mg/A) 0.3 <.5 0.2

SILICA (mg/i) 19 19 19

TDS (mg/I) 274 260 267

CONDUCTIVITY (mMho) 410 405 408

PH (su) 8.4 8.7 8.6

ARSENIC (mgAI) <.005 <.005 <.005

BARIUM (mg/I) <.2 <.2 <.2

CADMIUM (mgAi) <.005 <.005 <.005

CHROMIUM (mg/I) <.005

COPPER (mg/i) <.005 0.005 0.003

IRON (mgA) <.01 0.02 0.01

LEAD (mg/i) <.005 <.005 <.005

MANGANESE (mg/) <.005 <.005 <.005

MERCURY (mg/i) <.0001 <.0001 <.0001

MOLYBDENUM (mg/I) 0.007 <.005 0.004

NICKEL (mg/I) <.02 <.02 <.02

SELENIUM (mg/I) <.005 <.005 <.005

SILVER (mgI) <.005 <.005 <.005

URANIUM (mg/I) <.001 <.001 <.001

ZINC (mg/) 0.010 <005 0.005

BORON (mg/) <.1 0.1 0.05

RADIUM 226 (pCIAI) 5 2 3.5

GROSS ALPHA (pCi/I) 24 13 19

GROSS BETA (pCI/) 22 28 25

RADON (pC/i) 58000 26000 42000

Sourc=:

Mobil Oil Corporation

Southtrend Development Area
Operating Area I1

Basellne Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15M39

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-7-82 9-1-82 AVERAGE

CALCIUM (m9/i) 3.0 3.0 3.0

MAGNESIUM (mg/I) 0.09 0.06 0.08

SODIUM (mg/I) 97 105 101

POTASSIUM (mg/I) 1.3 1.5 1.4

CARBONATE (mg/I) 10 6 8

BICARBONATE (mg/I) 210 220 215

SULFATE (mg/I) 31 31 31

CHLORIDE (mg/I) <3 <3 <3

NITRATE (mg/I) '.05 C.05 C.05

FLUORIDE (mgA) 0.3 <.5 0.2

SILICA (mg/) 20 18 19

TMS (mg/I) 246 270 258

CONDUCTIVITY (mMho) 383 395 389

PH (su) 8.3 8.9 8.6

ARSENIC (mg/I) <.005 '.005 <.005

BARIUM (mgI) <.2 '.2 <.2

CADMIUM (mgI) <.005 '.005 <.005

CHROMIUM (mg/I) <.005

COPPER (mg/I) '.005 0.005 0.003

IRON (mg/I) 0.01 <.01 0.01

LEAD (mgI) '.005 '.005 <.005

MANGANESE (mg/I) <.005 '.005 <.005

MERCURY (mg/I) '.0001 <.0001 <.0001

MOLYBDENUM (mg/I) <.005 <.005 0.000

NICKEL (mg/I) <.02 <.02 <.02

SELENIUM (mg/I) <.005 <.005 <005

SILVER (mgI) '.005 <.005 '.005

URANIUM (mg/l) c.001 <.001 <.001

ZINC (mg/I) '.005 '.005 <.005

BORON (mg/I) 0.1 0.1 0.1

RADIUM 226 (pCUI) 2 1 1.5

GROSS ALPHA (pCil) 4 4 4

GROSS BETA (pCUI) 4 9 7

RADON (pCI/) 12000 17000 14500

Source:

Mobil Oil Corporation
Southtrond Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15M87

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-11482 9-1-82 AVERAGE

CALCIUM (mg/) 13.0 8.0 10.5

MAGNESIUM (mg/) 0.11 0.08 0.10

SODIUM (mg/A) 110 110 110

POTASSIUM (mg/I) 2.2 2.4 2.3

CARBONATE (mg/l) 4 6 5

BICARBONATE (mg/) 200 220 210

SULFATE (mg/l) 28 33 31

CHLORIDE (mgtl) 41 39 40

NITRATE (mgn) c.05 c.05 <.05

FLUORIDE (mg/i) 0.2 <.5 0.1

SILICA (mg/) 18 18 18

TMS (mg/i) 336 330 333

CONDUCTIVITY (mMho) 455 415 435

PH (su) 8.5 8.9 8.7

ARSENIC (mg/) <c005 <'005 <.005

BARIUM (mgA) '.2 <.2 <.2

CADMIUM (mg/I) <.005 c.005 <.005

CHROMIUM (mg/I) <.005

COPPER (mg/I) <.005 0.005 0.003

IRON (mg/I) 0.02 0.02 0.02

LEAD (mg/i) c.005 <.005 <.005

MANGANESE (mg/I) <.005 c.005 c.005

MERCURY (mg/i) c.0001 <.0001 '.0001

MOLYBDENUM (mgn) 0.008 <.005 0.004

NICKEL (mgAI) <.02 <.02 <.02

SELENIUM (mg/) <.005 c.005 c.005

SILVER (mg/i) <.005 <.005 c.005

URANIUM (mgn) <.001 <.001 c.001

ZINC (mg/I) 0.006 0.005 0.006

BORON (mgA) <.1 0.1 0.05

RADIUM 226 (pCI/I) 0 1 0.5

GROSS ALPHA (pCI/) 1 3 2

GROSS BETA (PCI/) 3 3 3

RADON (pCIiA) 1300 520 910

SoLMe:
Mobil il Corporatlon

Souhtrwend Development Area

Operating Area #1
Ba"eline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15M92

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7-20-82 9-1-82 AVERAGE

CALCIUM (mgA) 3.2 2.8 3.0

MAGNESIUM (mgA) 0.14 0.10 0.12

SODIUM (mg/l) 97 99 98

POTASSIUM (mgA) 2.5 2.0 2.3

CARBONATE (mg/I) 10 6 8

BICARBONATE (mg/I) 210 220 215

SULFATE (mgA) 36 32 34

CHLORIDE (mg/I) 3 dc3 2

NITRATE (mg/I) <.05 <.05 < 05

FLUORIDE (mg/I) <.5 <.5 <.5

SILICA (mg/) 19 19 19

TDS (mg/I) 278 250 264

CONDUCTIVITY (mMho) 375 400 388

PH (su) 8.7 8.9 8.8

ARSENIC (mg/I) <.005 <.005 <'005

BARIUM (mg/I) <.2 <.2 <2

CADMIUM (mgA) <.00S <.005 <.005

CHROMIUM (mg/I) 0.005

COPPER (mgIl) <.005 0.005 0.003

IRON (mg/I) <.01 0.02 0.01

LEAD (mg/I) <.005 <005 <.005

MANGANESE (mg/I) <O005 <.005 <.005

MERCURY (mg/) <.0001 <.0001 <.0001

MOLYBDENUM (mg/I) <.005 <.005 0.000

NICKEL (mg/I) <.02 <.02 <.02

SELENIUM (mg/I) <.005 <.005 <.005

SILVER (mg/I) <.005 <.005 <.005

URANIUM (mg/I) <.001 <.001 <.001

ZINC (mg/I) 0.015 <.005 0.008

BORON (mgA) 0.1 0.1 0.1

RADIUM 226 (pCI/I) 2 3 2.5

GROSS ALPHA (pCIA) 6 8 7

GROSS BETA (pCI/I) 8 6 7

RADON (pCi/) 6000 4200 5100

Source:

Mobil Oil Corporaton

Southtrend Development Area

Operating Area *1

Baseline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WEUL 15M94

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7.20-82 9-1-82 AVERAGE

CALCIUM (mg/I) 8.5 18.0 13.3

MAGNESIUM (mg/l) 0.74 5.80 3.27

SODIUM (mg/i) 110 170 140

POTASSIUM (mg/n) 2.8 4.3 3.6

CARBONATE (mgA) 10 0 5

BICARBONATE (mgni) 220 250 235

SULFATE (mg/) 53 200 127

CHLORIDE (mgi) 9 24 17

NITRATE (mg/l) <.05 <.05 <.05

FLUORIDE (mgA) c.5 <.5 <.5

SILICA (mg/i) 19 19 19

TDS (mg/i) 326 570 448

CONDUCTIVITY (mMho) 410 390 400

PH (Su) 8.8 9.0 8.9

ARSENIC (mg/i) C005 <.005 <O005

BARIUM (mg/) <.2 <.2 <.2

CADMIUM (mgA) <.005 <.005 <.005

CHROMIUM (mg/) <005

COPPER (mg/i) <005 0.005 0.003

IRON (mg/i) 0.05 0.03 0.04

LEAD (mg/) <.005 <.005 <.005

MANGANESE (mg/) <.005 .005 <.005

MERCURY (mg/) <.0001 <0001 <0001

MOLYBDENUM (mg/i) <.005 <.005 0.000

NICKEL (mg/i) <.02 <.02 c.02

SELENIUM (mg/i) <.005 <.005 <.005

SILVER (mg/i) <.005 <.005 <005

URANIUM (mg/i) <.001 <.001 <.001

ZINC (mg/l) 0.011 <.005 0.006

BORON (mg/) 0.1 0.2 0.15

RADIUM 226 (pCIfl) 1 1 1

GROSS ALPHA (pCVI) 7 5 6

GROSS BETA (pCI/) 6 7 7

RADON (pCI/I) 2100 2600 2350

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Basellne Watef Quality SamplIng Data



I

HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15111

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7.13-82 8-31-82 AVERAGE

CALCIUM (mgn) 1.8 1.6 1.7

MAGNESIUM (mg/n) .05 <.05 0.00

SODIUM (mg/I) 110 110 110

POTASSIUM (mgA) 1.3 1.0 1.2

CARBONATE (mg/l) 14 12 13

BICARBONATE (mg/I) 200 220 210

SULFATE (mg/I) 25 33 29

CHLORIDE (mg/) 4 3 4

NITRATE (mg/) <.05 <.05 <.05

FLUORIDE (mg/I) <.5 <.5 < 5

SILICA (m9g/) 19 19 19

TDS (mg/I) 280 300 290

CONDUCTIVITY (mMho) 400 400 400

PH (su) 8.7 9.0 8.9

ARSENIC (mg/I) '.005 <.005 c.005

BARIUM (mg/I) <.2 <.2 c.2

CADMIUM (mg/A) <.005 <.005 '.005

CHROMIUM (mg/) 0.008

COPPER (mg/i) 0.005 0.020 0.013

IRON (mg/I) <.01 0.01 0.01

LEAD (mg/) <.005 '.005 <.005

MANGANESE (mg/I) <.005 <.005 <005

MERCURY (mg/I) '.0001 <0001 <.0001

MOLYBDENUM (mg/i) <.005 '.005 0.000

NICKEL (mg/i) <.02 <.02 <02

SELENIUM (mg/I) <.005 <005 <005

SILVER (mg/I) <.005 <.005 '.005

URANIUM (mg/I) <.001 <.001 <.001

ZINC (mg/i) 0.800 0.006 0.403

BORON (mg/i) 0.1 0.1 0.1

RADIUM 226 (pCIA) 0 0 0

GROSS ALPHA (pCIA) 1 4 3

GROSS BETA (pCi/i) 2 0 1

RADON (pCVI) 270 310 290

Sourc:

Mobil Oil Corporation

Southtrend Development Area

Operating Area 01

Baline Water Quality Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15123

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7-13-82 8-31-82 AVERAGE

CALCIUM (mgA) 2.4 1.8 2.1

MAGNESIUM (mg/I) 0.05 c0.05 0.03

SODIUM (mg/I) 100 100 100

POTASSIUM (mgA) 1.2 1.0 1.1

CARBONATE (mg/i) 9 6 8

BICARBONATE (mg/I) 210 220 215

SULFATE (mg/l) 31 34 33

CHLORIDE (mgA) 5 <3 3

NITRATE (mg/A) <.05 <.05 <.05

FLUORIDE (mg/) <.5 < 5 < 5

SILICA (mg/I) 20 18 19

TDS (mgA) 270 270 270

CONDUCTIVITY (mMho) 395 390 393

PH (su) 8.9 8.8 8.9

ARSENIC (mg/) <.005 <.005 <.005

BARIUM (mg/) <.2 <.2 c.2

CADMIUM (mg/) <.005 c.005 <.005

CHROMIUM (mg/I) <.005

COPPER (mg/I) c.005 0.005 0.003

IRON (mg/I) <.01 0.02 0.01

LEAD (mg/I) '.005 <.005 <.005

MANGANESE (mg/) '.005 c.005 c.005

MERCURY (mgA) <.0001 '.0001 <.0001

MOLYBDENUM (mg/) <.005 <.005 0.000

NICKEL (mg/) <.02 <.02 <.02

SELENIUM (mgA) c.005 <'005 <.005

SILVER (mg/i) <.005 C.005 <.005

URANIUM (mgA) <.001 <.001 <.001

ZINC (mg/I) <.005 <.005 '.005

BORON (mg/) 0.1 0.1 0.1

RADIUM 226 (pCifl) 3 5 4

GROSS ALPHA (pCi/I) 5 5 5

GROSS BETA (pCI/) 4 4 4

RADON (pCVI) 410 3600 2005

Source:

Mobil OIl Corporstion

Southtrend Development Area

Operating Area #1

Basellne Water QualIty Sampling Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16151

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7-13-82 8-31-82 AVERAGE

CALCIUM (mg/i) 2.2 2.1 2.2

MAGNESIUM (mgn) 0.05 <.05 0.03

SODIUM (mg/i) 100 100 100

POTASSIUM (mg/i) 1.2 1.0 1.1

CARBONATE (mgA) 9 6 8

BICARBONATE (mg/I) 210 220 215

SULFATE (mgn) 26 34 30

CHLORIDE (mg/) 4 a3 2

NITRATE (mg/i) c.05 <.05 <.05

FLUORIDE (mg/n) '.5 <.5 <.5

SILICA (mgn) 20 19 20

TDS (mgn) 270 280 275

CONDUCTIVITY (mMho) 390 385 388

PH (su) 88 9.1 9.0

ARSENIC (mgI) <.005 <005 <.005

BARIUM (mgn) <.2 <.2 <.2

CADMIUM (mg/I) <.005 <.005 <.005

CHROMIUM (mgA) <.005

COPPER (mg/I) <.005 0.030 0.015

IRON (mg/n) c.01 0.01 0.01

LEAD (mg/) 0.010 0.005 0.008

MANGANESE (mgn) <.005 c.005 <.005

MERCURY (mgn) <.0001 <.0001 <.0001

MOLYBDENUM (mg/) <.005 <.005 0.000

NICKEL (mg/) <.02 <.02 <.02

SELENIUM (mg/I) <'005 <.005 <.005

SILVER (mg/) <'005 <.005 '.005

URANIUM (mg/I) <.001 0.004 0.002

ZINC (mg/I) <.005 0.005 0.003

BORON (mg/I) 0.1 0.1 0.1

RADIUM 226 (pCi/) 0 2 1

GROSS ALPHA (pCi/I) 0 10 5

GROSS BETA (pCi/I) 6 8 7

RADON (pCI/) 10000 7200 8600

Soure:

Mobil Oil Corporation

Southtend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 15181

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7.13-82 8-31-82 AVERAGE

CALCIUM (mgtI) 2.1 1.6 1.9

MAGNESIUM (mg/i) 0.05 <.05 0.03

SODIUM (mgA) 100 100 100

POTASSIUM (mg/I) 1.4 1.2 1.3

CARBONATE (mg/) 9 6 8

BICARBONATE (mg/I) 210 220 215

SULFATE (mg/I) 22 21 22

CHLORIDE (mgn) 4 <3 2

NITRATE (mg/A) <.05 <.05 <.05

FLUORIDE (mgAi) <.5 <.5 <.5

SILICA (mg/n) 20 19 20

TDS (mg/l) 230 230 230

CONDUCTIVITY (mMho) 385 395 198

PH (su) 8.9 8.9 8.9

ARSENIC (mg/) <.005 <.005 <.005

BARIUM (mg/I) <.2 <.2 <.2

CADMIUM (mgn) <.005 <.005 <.005

CHROMIUM (mg/l) <.005

COPPER (mg/I) <.005 0.015 0.008

IRON (mg/) <.01 <.01 <.01

LEAD (mg/) 0.006 <.005 0.003

MANGANESE (mg/I) <.005 <.005 <.005

MERCURY (mg/) <.0001 <.0001 <.0001

MOLYBDENUM (mg/I) <.005 <.005 0.000

NICKEL (mg/I) <.02 <.02 <.02

SELENIUM (mg/I) <.005 <.005 <.005

SILVER (mg/I) <.005 <.005 <.005

URANIUM (mg/) <.001 <.001 <.001

ZINC (mg/I) <.005 0.006 0.003

BORON (mg/) 0.1 0.1 0.1

RADIUM 226 (pCI/) 0 0 0

GROSS ALPHA (pCIl) 2 1 2

GROSS BETA (pCi/) 1 2 2

RADON (pCil) 830 930 880

Souce:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1
Baseline Water OuslIty Sampling Dab



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 18P102

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7-1-82 8-25-82 AVERAGE

CALCIUM (mg/I) 11.0 3.5 7.3

MAGNESIUM (mg/i) 0.11 0.12 0.12

SODIUM (mg/) 88 100 94

POTASSIUM (mg/i) 1.7 1.2 1.5

CARBONATE (mg/I) 5 6 6

BICARBONATE (mgAi) 200 210 205

SULFATE (mg/i) 29 37 33

CHLORIDE (m9g/) 25 5 15

NITRATE (mg/I) 0.06 0.05 0.06

FLUORIDE (mg/I) 0.3 <.5 0.2

SILICA (mg/l) 23 15 19

TOS (mg/I) 270 250 260

CONDUCTIVITY (mMho) 340 400 370

PH (su) 9.1 8.8 9.0

ARSENIC (mg/I) <.005 <.005 <.005

BARIUM (mg/I) <.2 <.2 <.2

CADMIUM (mgA) c0oos <.005 <.005

CHROMIUM (mg/I) <.005

COPPER (mg/I) 0.011 0.100 0.056

IRON (mg/I) <.01 0.16 0.08

LEAD (mg/I) <.005 0.045 0.023

MANGANESE (mg/I) 0.009 0.010 0.010

MERCURY (mg/I) <.0001 <.0001 <0001

MOLYBDENUM (mg/) <.005 0.007 0.004

NICKEL (mg/I) <.02 <02 <.02

SELENIUM (mg/) <.005 cO05 <.005

SILVER (mg/I) <.005 <.005 <.005

URANIUM (mg/I) <.001 <.001 <.001

ZINC (mg/I) 0.010 0.013 0.012

BORON (mg/) <.1 0.1 0.05

RADIUM 226 (pCl/l) 2 0 1

GROSS ALPHA (pCI/I) 4 7 6

GROSS BETA (pCi/I) 30 4 17

RADON (pCI/I) 2200 1000 1600

Source:
Mobil Oil CorporatIon

Southtrend Development Area

Operating Area #1

Baseline Water QualIty Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 10P11

SAMPLE#1 SAMPLE#2 SAMPLE 1&2

PARAMETER 7-13-82 8-31-82 AVERAGE

CALCIUM (mg/I) 13.0 8.4 10.7

MAGNESIUM (mg/l) 0.11 0 10 0.11

SODIUM (mg/l) 100 100 100

POTASSIUM (mg/) 1.6 1.3 1.5

CARBONATE (mg/) 5 0 3

BICARBONATE (mg/l) 210 230 220

SULFATE (mgn) 23 37 30

CHLORIDE (mg/I) 35 20 28

NITRATE (mg/I) <.05 <.5 <.05

FLUORIDE (mg/) c.5 -. 5 <5

SILICA (mg/) 20 19 20

TDS (mg/I) 270 290 280

CONDUCTIVITY (mMho) 425 415 420

PH (su) 8.8 8.8 8.8

ARSENIC (mg/I) <.005 <.05 <.005

BARIUM (mg/I) c.2 <.2 <.2

CADMIUM (mg/I) <.005 '.005 <.005

CHROMIUM (mg/) <.005

COPPER (mg/I) <005 0.015 0.008

IRON (mg/I) <.01 0.02 0.01

LEAD (mg/I) .005 <.005 '.005

MANGANESE (mrg/) c.005 <.005 <.005

MERCURY (mg/I) '.0001 <.0001 '.0001

MOLYBDENUM (mg/I) C.005 <.005 0.000

NICKEL (mg/) <.02 c.02 <.02

SELENIUM (mgA) c.005 <'005 <'005

SILVER (mg/I) .005 .005 <.005

URANIUM (mg/) <.001 <.001 <.001

ZINC (mg/I) <.005 0.630 0.315

BORON (m9g) 0.1 0.1 0.1

RADIUM 226 (pCi/I) 1 0 0.5

GROSS ALPHA (pCI/) 5 2 4

GROSS BETA (pCIl) 5 4 5

RADON (pCIl) 550 1000 775

Source:

Mobil Oil CorporatIon

Southtrend Development Area

OperatIng Area S1

Baseline Water QualIty Sampling Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16P37

SAMPLE#1 SAMPLE#2 SAMPLE 1&2

7-6-82 8-82 AVERAGEPARAMETER

CALCIUM (mg/i) 2.9 3.4 3.2

MAGNESIUM (mgIA) 0.11 0.13 0.12

SODIUM (mg/) 94 100 97

POTASSIUM (mgIA) 5.2 1.9 3.6

CARBONATE (mg/n) 15 6 11

BICARBONATE (m/l) 200 210 205

SULFATE (mgAi) 27 33 30

CHLORIDE (mgn) 3 <3 2

NITRATE (mg/i) c.05 <.05 <.05

FLUORIDE (mgI) 0.3 0.3 0.3

SILICA (mgn) 20 17 19

TDS (mg/l) 310 280 295

CONDUCTIVITY (mMho) 390 420 405

PH (su) 8.7 8.7 8.7

ARSENIC (mg/i) <.005 <.005 <.005

BARIUM (mgi) <.2 <.2 <.2

CADMIUM (mgA) <.005 <.005 <.005

CHROMIUM (mg/) <.005

COPPER (mg/i) <005 0.030 0.015

IRON (mg/i) <.01 0.01 0.01

LEAD (mg/i) 0.005 0.025 0.015

MANGANESE (mg/) <.005 0.006 0.003

MERCURY (mg/i) <.0001 <.0001 <.0001

MOLYBDENUM (mg/i) <.005 <.005 0.000

NICKEL (mg/i) 0.02 <.02 0.01

SELENIUM (mg/) <.005 <c005 <.005

SILVER (mgA) <.005 <.005 <c005

URANIUM (mg/i) <.001 <.001 <.001

ZINC (mgA) <.005 0.043 0.022

BORON (mg/) 0.1 0.2 0.15

RADIUM 226 (pCill) 0 1 0.5

GROSS ALPHA (pCI/) 3 5 4

GROSS BETA (pC/i/) 6 4 5

RADON (pCIA) 520 930 725

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area 01

BalIne Water Quallty SamplIng Data.



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16P05

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 7-1.82 84-82 AVERAGE

CALCIUM (mg/n) 3.7 3.7 3.7

MAGNESIUM (mgA) 0.11 0.14 0.13

SODIUM (mg/I) 82 100 91

POTASSIUM (mg/l) 1.7 1.5 1.6

CARBONATE (mg/A) 10 6 8

BICARBONATE (m9/1) 180 220 200

SULFATE (mg/) 32 39 36

CHLORIDE (mg/I) 3 <3 2

NITRATE (mg/) <.05 <.05 <05

FLUORIDE (mg/) 0.3 0.3 0.3

SILICA (mgA) 20 19 20

TDS (m911) 230 280 255

CONDUCTIVITY (mMho) 350 390 370

PH (su) 8.6 8.8 8.7

ARSENIC (mg/I) <.005 <.005 <.005

BARIUM (mg/) '.2 <.2 <.2

CADMIUM (mg/I) <.005 <.005 <.005

CHROMIUM (mgA) <.005

COPPER (mgA) 0.010 0.095 0.053

IRON (mg/I) <.01 0.06 0.03

LEAD (mg/I) <.005 0.020 0.010

MANGANESE (mg/I) 0.005 0.005 0.005

MERCURY (mg/I) <.0001 <.0001 <.0001

MOLYBDENUM (mg/I) <.005 <.005 0.000

NICKEL (mg/I) c.02 <.02 <.02

SELENIUM (mg/I) <.005 <.005 <.005

SILVER (mg/l) <.005 <.005 <.005

URANIUM (mg/I) <.001 <.001 <.001

ZINC (mg/I) 0.009 '.005 0.005

BORON (mg/l) <.1 0.2 0.1

RADIUM 226 (pCi/I) 7 7 7

GROSS ALPHA (pCiA) 36 30 33

GROSS BETA (pCiA) 55 23 39

RADON (pCiA) 65000 100000 82500

Source:

Mobil OIl Corporation

Southtrend Development Area

Operating Area #1

Baseline Water QualIty SamplIng Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16P94

SAMPLE#1 SAMPLE#2 SAMPLE 1&2

PARAMETER 7-82 8-682 AVERAGE

CALCIUM (mg/I) 3.5 3.3 3.4

MAGNESIUM (mg/I) 0.13 0.15 0.14

SODIUM (mgAI) 90 100 95

POTASSIUM (mgA) 2.4 1.6 2.0

CARBONATE (mg/I) 10 6 8

BICARBONATE (mgA) 190 220 205

SULFATE (mg/I) 30 43 37

CHLORIDE (mg/I) 3 <3 2

NITRATE (mg/I) <.05 <.05 <.05

FLUORIDE (mg/I) 0.3 0.3 0.3

SILICA (mg/) 21 12 17

TDS (mg/I) 280 270 275

CONDUCTIVITY (mMho) 370 400 385

PH (su) 8.6 8.9 8.8

ARSENIC (mg/) <.005 <.005 <.005

BARIUM (mg/i) <.2 <.2 <.2

CADMIUM (mg/I) <.005 <.005 <.005

CHROMIUM (mg/I) <.005

COPPER (mg/I) <.005 <.005 <.005

IRON (mgA) <.01 <.01 <.01

LEAD (mg/I) <.005 <.005 <.005

MANGANESE (mg/I) 0.013 0.007 0.010

MERCURY (mg/) <.0001 <.0001 <.0001

MOLYBDENUM (mgn) <.005 <.005 0.000

NICKEL (mgA) 0.02 <.02 0.01

SELENIUM (mg/) <.005 <.005 <.005

SILVER (mg/I) <.005 <.005 <005

URANIUM (mg/I) <.001 <.001 <.001

ZINC (mgA) <.005 0.009 0.005

BORON (mg/) 0.1 0.2 0.15

RADIUM 226 (pC/I) 1 2 1.5

GROSS ALPHA (pCIl) 0 4 2

GROSS BETA (pCI/) 5 4 5

RADON (pCI/) 480 690 585

Source:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #1

Baseline Water Quality Sampling Data



HRI UNIT 1
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16P96

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 6-21-82 8-25-82 AVERAGE

CALCIUM (mgA) 3.3 3.2 3.3

MAGNESIUM (mg/i) 0.11 0.11 0.11

SODIUM (mgA) 100 97 99

POTASSIUM (mgA) 1.5 1.4 1.5

CARBONATE (mg/I) 9 6 8

BICARBONATE (mg/i) 200 210 205

SULFATE (mgA) 30 38 34

CHLORIDE (mg/) 3 3 3

NITRATE (mg/i) c.05 <.05 <.05

FLUORIDE (mg/) 0.3 <.5 0.2

SILICA (mg/l) 20 16 18

TDS (mg/I) 262 230 246

CONDUCTIVITY (mMho) 380 385 383

PH (su) 8.3 8.9 8.6

ARSENIC (mg/l) <.005 <.005 <.005

BARIUM (mgn) <.2 <.2 <.2

CADMIUM (mgA) <.005 <.005 <.005

CHROMIUM (mgA) <.005.

COPPER (mg/I) <.005 0.250 0.125

IRON (mg/I) 0.30 0.01 0.16

LEAD (mg/I) '.005 0.016 0.008

MANGANESE (mg/) 0.010 0.005 0.008

MERCURY (mgA) <.0001 <.0001 <.0001

MOLYBDENUM (mg/I) <.005 0.012 0.006

NICKEL (mg/I) <.02 <.02 <.02

SELENIUM (mgn/) <.005 <005 <.005

SILVER (mgA) '.005 <.005 <.005

URANIUM (mg/) <.001 <.001 <.001

ZINC (mg/I) <.005 0.006 0.003

BORON (mg/) '.1 0.1 0.05

RADIUM 226 (pCUI) 1 1 1

GROSS ALPHA (pCI/) 0 8 4

GROSS BETA (pCi/) 4 5 5

RADON (pCI/) 870 970 920

Sounme:

Mobil Oil Corporation

Southtrend Development Area

Operating Area *1

Baseline Water Quality SamplIng Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL 16P101 (Dakota)

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 5-18-82 7-21-82 AVERAGE

CALCIUM (mg/l) 18.0 17.0 17.5

MAGNESIUM (mg/l) 9.20 9.00 9.10

SODIUM (mg/) 150 170 160

POTASSIUM (mg/l) 3.6 3.4 3.5

CARBONATE (mg/) 0 0 0

BICARBONATE (mg/n) 250 260 255

SULFATE (mg/) 187 220 204

CHLORIDE (mgtl) 5 6 6

NITRATE (mg/l) <.05 0.07 0.04

FLUORIDE (mg/) 0.2 <.5 0.1

SILICA (mg/i) 21 19 20

TDS (mgn) 536 540 538

CONDUCTIVITY (mMho) 820 795 808

PH (su) 7.7 7.6 7.7

ARSENIC (mg/) <.005 <.005 <.005

BARIUM (mg/i) <.2 0.4 0.2

CADMIUM (mg/i) <.005 <.005 <.005

CHROMIUM (mg/i) <.005

COPPER (mg/i) '.005 <.005 <.005

IRON (mg/i) <.01 <.01 <01

LEAD (mg/) <.005 <.005 <'005

MANGANESE (mg/i) 0.033 0.032 0.033

MERCURY (mg/i) <0001 <0001 <.0001

MOLYBDENUM (mg/i) <.005 <.005 0.000

NICKEL (mg/) <.02 <.02 <.02

SELENIUM (mgA) <.005 <c005 <005

SILVER (mg/) <c005 <.005 <.005

URANIUM (mg/i) 0.001 C.001 0.001

ZINC (mg/I) 0.010 '.005 0.005

BORON (mg/I) 0.1 <.1 0.05

RADIUM 226 (pCII) 2 2 2

GROSS ALPHA (pCi/i) 5 4 5

GROSS BETA (pCII) 10 6 8

RADON (pCI/I) 240 4400 2320

Source:

Mobil Oil Corporation

Southtiend Development Area

Operating Area #1

Baeline Water QualIty SamplIng Data



HRI UNIT I
OPERATING AREA #1

WATER QUALITY REPORT

WELL I5LI01 (Dakota)

SAMPLE #1 SAMPLE #2 SAMPLE 1&2

PARAMETER 8-23-82 9-82 AVERAGE
…=-==-=== =- …====--==__-- =_= __=_…=

CALCIUM (mg/i) 16.0 17.0 16.5

MAGNESIUM (mg/l) 7.50 8.40 7.95

SODIUM (mg/I) 170 160 165

POTASSIUM (mg/l) 3.4 2.9 3.2

CARBONATE (mgn) 0 0 0

BICARBONATE (mg/I) 270 270 270

SULFATE (mg/il) 220 210 215

CHLORIDE (mg/I) 4 <3 2

NITRATE (mg/l) <.05 <.05 <.05

FLUORIDE (mg/I) . <.5 <.5 '.5

SILICA (mg/n) 15 17 16

TMS (mg/I) 550 590 570

CONDUCTIVITY (mMho) 740 790 765

PH (su) 7.6 7.5 7.6

ARSENIC (mg/I) <.005 <.005 <.005

BARIUM (mg/I) <.2 <.2 <.2

CADMIUM (mgn) <.005 <.005 c.005

CHROMIUM (mg/I) <.005

COPPER (mg/I) <.005 O.005 0.003

IRON (mg/I) 0.02 <.01 0.01

LEAD (mg/I) <.005 <.005 c.005

MANGANESE (mg/i) 0.030 0.034 0.032

MERCURY (mgA) <.0001 <.0001 <.0001

MOLYBDENUM (mg/i) 0.008 <.005 0.004

NICKEL (mg/) <.02 <.02 <.02

SELENIUM (mg/i) <.005 <.005 c.005

SILVER (mg/i) <.005 <.005 c.005

URANIUM (mg/) 0.003 <.001 0.002

ZINC (mgA) <.005 0.005 0.003

BORON (mgAl) 0.2 0.2 0.2

RADIUM 226 (pCi/l) 1 0 0.5

GROSS ALPHA (pCill) 0 0 0

GROSS BETA (pCill) 3 5 4

RADON (pCiI) 38 22 30

Soume:

Mobil Oil Corporation

Southtrend Development Area

Operating Area #I

Basellne Water Ouallty Sampling Data
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MEASURED RESOURCES

HRI CONTROLLED 66 MM

AVAILABLE 60 MM

TOTAL 126 MM
CROWNPF
p p

HRI, INC,
CROWNPOINT

ROLL FRONT TREND
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groundwater in this area is of the very good quality exhibited by uranium and radium-

226 water analyses for well CR-7. The differences between uranium and radium-226

values in groundwater from non-ore zones and the ore zone are clear (Tables 1 and 2).

Accordingly, HRI should establish baseline water quality in the Church Rock area for

non-ore and ore zones as indicated in Table 1.

It is important to note that some of the wells within the mineralized zones (CR-4

and CR-5) also meet the EPA promulgated UMTRA groundwater standard of 30 pCiIL

for uranium-234 plus uranium-238 (which is the equivalent of 0.044 mg/L total

uranium) and 5 pCi/L for radium-226 plus radium-228, when individual wells within

the ore zone are treated as separate populations (Table 2), rather than combining all ore

zone wells into one population (Table 1). That is, undisturbed groundwater in the

mineralized zones is not necessarily unfit for human consumption. The elevated levels

of uranium and radium-226 in groundwater from well CR-8 in Section 17 likely reflect

previous underground mining operations carried out at the Church Rock mine in

Section 17, which is directly south of and hydrologically upgradient from CR-8.

Crowupoint Water Quality

Groundwater quality in the Westwater Canyon Member was summarized in

HRI's Crownpoint Project In Situ Mining Technical Report (June 1992). Major-ion

chemistry of the water is similar to the Church Rock site (Table 1), that is the

groundwater is dominantly a sodium/bicarbonate water of very good quality for human

consumption. Most of the sampled wells at Crownpoint contain groundwater that meets

15



all EPA primary and secondary drinking water standards. One well, CP-2, samples

groundwater that does not meet the drinking water standards for total dissolved solids

(TDS), chloride, and radium (Table 3), and this may be attributed to improper

completion and development of the well, or the use of the well for unknown testing

purposes.

TABLE 3

CP-1 CP-2 CP-3 CPA CP-5 CP-6 CP-7 CP-8
TDS 380 2888 581 371 300 314 337 322

Chloride 15 1325 42 6.0 2.5 3.5 3.0 3.5
Uranium 0.006 0.014 0.004 0.001 0.012 0.001 0.001 0.004

(m g/L) IIIIIII

Radium-226 0.9 391 1.8 0.8 1.0 0.5 0.4 0.8
(pCi/L)

Groundwater quality for CP-2 is poor, and the major-ion chemistry is

uncharacteristic of the Westwater Canyon Member. Elevated levels of calciuni (120

mg/L), magnesium (12 mg/L), potassium (847 mg/L), sulfate (70 mg/L), chloride

(1325 mg/L), and radium-226 (391 pCiIL) distinguish this groundwater composition

from indigenous water of the Westwater Canyon Member (calcium < 5 mg/L,

magnesium < 2 mg/L, potassium < 10 mg/L, and Table 1). In my professional

opinion, this indicates some anthropogenic source for the solute or slotting of the casing

in a zone of poor water quality below or above the Westwater Canyon Member. HRI

completion records do not indicate slotted casing outside of the Westwater Canyon

Member, which suggests that solute was introduced into this well for some test

purpose, or that drilling brine and mud were not succesfully removed during

16



development of the well. If the well was not succesfully developed, remnants of solute

from a chloride brine a vateraact, possibly from a barium-

enriched mud used during dr g contaminate groundwater samples

removed from the well. The composition is not indigenous of the Westwater Canyon

Member, and HRI should have omitted samples from well CP-2 when baseline water

quality was established.

A second well, CP-3, does not meet the drinking water standard for TDS (Table

3). Relative to indigenous groundwater in the Westwater Canyon Member (potassium

< 10 mg/L and Table 1), well CP-3 contains elevated levels of potassium (42 mg/L),

sulfate (140 mg/L), and chloride (42 mg/L), causing the TDS of this water to exceed

EPA drinking water standards. CP-3 is proximal to CP-2, and the elevated chloride

and potassium values indicate that the poor CP-2 groundwater chemistry is affecting

CP-3 groundwater quality. This is likely to be the result of dissolved constituents at

CP-2 being pulled into the field of CP-3 during the HRI pump test at CP-5 (see HRI's

Crownpoint Project In Situ Mining Technical Report, June 12, 1992). Elevated levels

of sulfate in CP-3, relative to CP-2, may indicate introduction of a sulfate-rich water,

possibly from the overlying Dakota Formation. HRI also failed to omit groundwater

samples from well CP-3 when they established baseline conditions in the Westwater

Canyon Member.

Well completion records for CP-1 through CP-8 show all wells to be slotted

over multiple intervals in the Westwater Canyon Member, rather than at a specific ore-
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zone horizon. This may account for the lower uranium and radium-226 values relative

to wells at Church Rock (Table 1). All groundwater samples from the ore and non-ore

zones at Crownpoint meet EPA drinking water standards (Table 1), and are well below

the EPA promulgated UMTRA standards of 30 pCi/L for uranium-234 plus uranium-

238 (normally 0.044 mg/L total uranium) and 5 pCi/L for radium-226 plus radium-228.

Based on HRI's Crownpoint Project In Situ Mining Technical Report (June 12,1992),

ore-zone baseline in the Westwater Canyon Member near Crownpoint should be

determined from wells CP-1, CP-4, CP-5, CP-7, and CP-8, and non-ore zone

groundwater is represented by CP-6. These wells were grouped as described above to

produce the Crownpoint non-ore and ore zone summary in Table 1. It was also noted

above that HRI's use of CP-2 and CP-3 to establish baseline water quality is

inappropriate, due to the presence of nonindigenous fluids in these wells. Therefore,

these analyses have been omitted from the statistical averages presented in Table 1.

Unit 1 Water Quality

I reviewed 1982 groundwater quality data in the Westwater Canyon Member

below HRI's Unit 1 area, as reported by Mr. Mark Pelizza of HRI in his June 18, 1996

letter to Mr. Mike Layton of the U.S. NRC, a copy of which is attached hereto as

Exhibit G. In his June 18, 1996 letter, Mr. Pelizza included a base map showing the

location of production and monitoring wells within HRI's Unit 1 and 1982 groundwater

analyses obtained from Mobil Oil Corporation, the owner of the site in 1982. Several

of the groundwater analyses could not be identified with a production well or
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monitoring well on the map, and thus, they were excluded from my evaluation. The

following discussion is based on analytical results from 18 monitoring wells (i.e., wells

surrounding the ore zone) and 24 production wells (i.e., wells within the ore zone).

These results are attached to Mr. Pelizza's June 18' letter.

The groundwater at Unit 1 is similar in composition to indigenous water found

in the Westwater Canyon Member near Crownpoint and Church Rock, and the same

very good drinking water quality is demonstrated by analyses that show all primary and

secondary drinking water standards are met in most locations. Exceptions are

groundwater from several of the production wells within the ore zone that exceed the

uranium-234 plus uranium-238 and radium-226 plus radium-228 EPA promulgated

UMTRA standards (5 pCi/L radium) and from two monitoring wells that exceed the

radium-226 UMTRA standard. A summary of the average uranium and radium-226

values for the production and monitoring wells is given in Table 4.

TABLE 4

. Production Wells Monitoring Wells
Uranium 0.015 0.0012
(mg/L)

Radium-226 19.6 1.9b
(pCi/L)

'All monitoring wells reported uranium as less than 0.001 mg/L, with the
exception of a single analysis at 0.004 mg/L.
bOutlier values of 33 and 18 pCi/L removed.

Although there is no clear distinction between the major-ion composition of

groundwater within the production and monitoring wells, groundwater in the ore zone
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can be distinguished by uranium and radium-226 values that are an order of magnitude

above the groundwater collected by the monitoring wells. As noted in my discussion

on water quality from the Church Rock site, a clear distinction should be made between

groundwater in the ore zone and groundwater outside the ore zone to avoid elevating

the baseline groundwater values for uranium and radium-226 in groundwater outside

the ore zone.

Based on the above evaluation of groundwater quality in the Church Rock,

Crownpoint, and Unit 1 areas, groundwater outside of the ore zones is of very good

drinking water quality with respect to all primary and secondary drinking water

standards, whereas groundwater within the ore zones commonly exceeds the radium-

226 plus radium-228 standard and may exceed the uranium 234 plus uranium-238

standard. Only a small fraction of the groundwater in the Westwater Canyon Member

is found in the braided ore zone deposits, yet the majority of groundwater samples are

obtained from production wells placed in the ore zone. Therefore, the HRI statistical

analysis, which treats all groundwater samples as the same population, is strongly

biased to uranium and radium-226 values observed in the ore zone.

Q.5. With such distinct zones of water quality with respect to uranium and

radium, what is your evaluation of how restoration goals need to be established for

the Crownpoint Uranium Project?

A.5. The HRI license does not provide a role for the NRC in establishing restoration

goals, other than directing that the baseline mean of the data collected shall be used to
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Area Wide Wells



GROUND WATER ANALYSIS REPORT-IN SITLU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ

VWW-1 2-14-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE R

iI

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET

CALCIUM (CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

84
38

310
15

EPM

4.19
3.13

13.48
0.38

CONDUCTANCE %EPM

217.88
145.86
659.17
27.36

19.78
14.78
6,3.64
1.79

TOTAL CATION 21.18

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATECS04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
242
117
525

4.9
0.53

67

0.00
3.97
2.44
14.81

0.00
173.09
180.32

1124.08

0.00
18.71
1 1. SC)
69.79

TOTAL 2527.76

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DI0)=102.0 X 25.0 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1403

1330
1282
2270 UMHOS
2550 UMHOS
198
7.60

21.22

ION
TEDS
EC

ACCURACY CHECK
RANGE

0.998 (.96 TO 1.04)
1.037 (.90 TO 1.10)
1.009 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 4.2 +/- 0.3MINOR AND TRACE CONSTITUENTS

ITEM
ARSENICtAS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.008

0. 0006

0.04
(O. 00 1

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER.(AG)
URANIUM(U)

MG/L
C0.01
0.0001

(O.01

O.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.14

0.004

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

i-i :----i----i----i-------:----i----i---- i-i

CA: * * HCO3
: . . :

FIGURE IS

ANALYST:

NIXON AND ALLENII
* * 'S04

NA+K: * * 'CL
i-i ---- i----i----i----- -:-- -- :-- -- :----:-

CHECKED BY:

_ _ _ _ _ _ _ _ _ _ _ _i7T ' ' ;_-
LAB. NO: M27-951 - 23 -



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM VWW-2

-OMPANY: URI, INC.
DENT IFI CAT ION: GROUNDWATER VASQUEZ

6-2-88
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 13, 1988

MAJOR AND SECONDARY CONSTITUENTS

ITEM

CALCIUM(CA)
MAGNESILUM(MG)
SOD IUMu(NA)
POTASSIUM(K)

STORET

00915
00925
00929
00937

MG/L

75
47

510
21

EPM

3.74
3.87

22.18
0.54

CONDUCTANCE

194.48
180.34

1084.60
38.88

%EPM

12.33
12.76
73. 13

1.778

TOTAL CATION 30.33

CARBONATE (C03) 00445
BICARBONATE ( HCO3 ) 00440
SULFATE (S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
356
160
751

O.01
1.1

57

0.00
5.83
3.33

21.18

0.00
254.19
246.09

1607.56

0.00
19.22
10.98
69.81

TOTAL 3606.14

TOTAL ION

fDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=91.0 X 40.0 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1978

1890
1800
3080 UMHOS
3640 UMHOS

292
8.04

30.34

ION
TDS
EC

ACCURACY CHECK
RANGE

1.000 (.96 TO 1.04)
1.050 (.90 TO 1.10)
1.009 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.8 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM ( CD )
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD ( PB )

MG/L
0.005

O. 000 1

.0. 12
O.001

ITEM
MANGANESE (MN)
MERCURY ( HG )
MOLY. (MO)
NICKEL (NI)
SELENIUM(SE)
SILVER(AG)
URANIUM (U)

MG/L
0.05

(0. 000 1
(0.01

(0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON ( B)
AMMONIA-N

MG/L

0. 15

C0.001

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

i-: --- i------:---:--: - --- :- : : -:-:

FIGURE 16

ANALYST:

NIXON AND ALLEN

* *

.

' HCO3

:S04* *

NA+K * ~I CL
a i- - -i -- i- -- - - -i - - --- £- - ~l-

CHECKED BY:

l
!~ ~~ ~~I C ^ ,^

LAB. NO: M26-3596 - 24 -



Monitor Well Ring



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
TDENTIFICATION: VASQUEZ MW #1

1-6-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JANUARY 29, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

33
20

385
33

EPM

1.65
1.64

16.75
0.84

CONDUCTANCE

85.80
76.42

819.08
60.48

ZEPM

7.90
7.85

80.22
4.02

TOTAL CATION 20.88

CARBONATE(C03)
BICARBONATE(HC03)
SULFATE(504)
CHLORIDE(CL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(SI02)

0
267
141
468

<0.01
1.4

38

0.00
4.38
2.94

13.20

TOTAL

0.00
190.97
217.27

1001.88

2451.89

0.00
21.35
14.33
64.33

TOTAL ION

DS(180 C)
,OT ION-0.5 HC03=
EC(2S C)
EC(DIL)= 96.8 X
ALK. AS CAC03
PH

TOTAL ANION
1386

1240
1253
2210 UMHOS
2420 UMHOS
219

8.09

20.52

ION
TDS
EC

ACCURACY CHECK
RANGE

1.018 (.96 TO 1.04)
0.990 (.90 TO 1.10)
0.987 (.95 TO 1.05)

2S.0 =
RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 2.7 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.060

<0.0001

0.02
<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
<0.0002
0.47

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.24

0.006

2CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I II
I---I----I : O I I . S

CA: * S H5C03
I I* . . g
I I
I . I

ANALYST:

NIXON AND ALLEN
* S 1504

. *I

4A+K It * CL
…-…I--------- ---- t----'----'---- ------

CHE 7ED BY:

b-ILR4 tVA
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LAB.NO:M36-115



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM WI"

COMPANY: URI, INC.
DENTIFICATION: VASQUEZ MU #2

12-18-97
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JANUARY 20, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSrUM(K)

48
32

420
23

EPM

2.40
2.63

18.27
0.59

CONDUCTANCE

124.80
122.56
893.40
42.48

%EPM

10.05
11.01
76.48
2.47

TOTAL CATION 23.89

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE (CL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(srO2)

0
355
164
519
<0.01

1.1
46

0.00
S.82
3.41

14.64

TOTAL

0.00
253.75
252.00
1111.18

2800.17

0.00
24.38
14.29
61.33

TOTAL ION

)S(180 C)
iOT ION-0.5 HC03=
EC(2S C)
EC(DIL)= 98.6 X 28.6 =
ALK. AS CAC03
PH

TOTAL ANION
1608

1440
1431
2530 UMHOS
2820 UMHOS
291

7.62

23.87

ION
TDS
EC

ACCURACY CHECK
RANGE

1.001 (.96 TO 1.04)
1.007 (.90 TO 1.10)
1.007 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.5 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.254

<0.0001

0.06
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.02
<0.0002
0.27

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.26

0.008

2CATIONS
80 60 40 20

UANIONS
0 20 40 60 80

II
CA 1.

II
II

Si- - - - i _ _ 4 _ 1 - - - 1 _ _ 1 _ 1 _ 1 - I

S S HC03

,504

ANALYST:

NIXON AND ALLEN
S S

0. I

&~ 11

IA+K, I iCL

O - -- !- - --- 1 _ _ i- --- _ _:_

CHECKED BY:

M~ktteI A
LAB.NO:M35-14231



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #3A

1-22-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

49
40

465
23

EPM

2.45
3.29

20.23
0.59

CONDUCTANCE

127.40
153.31
989.25
42.48

SEPM

9.22
12.39
76.17

2.22

TOTAL CATION 26.56

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE( S04
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
329
139
638
<0.01
0.89

47

0.00
5.39
2.89

18.00

TOTAL

0.00
235.00
213.57

1366.20

0.00
20.51
11.00
68.49

3127.22

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)-105.9 X 28.6 -
ALK. AS CACO3
PH

TOTAL ANION
1731

1550
1566
2660 UMHOS
3029 UMHOS

270
7.97

26.28

ION
TDS
EC

ACCURACY CHECK
RANGE

1.011 (.96 TO 1.04)
0.990 (.90 TO 1.10)
0.969 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.9 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.030

<0.0001

0.03
(0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
C0.0002
0.03

<O. 001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

<0.01

0.005

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI *.

I . . I
HCO3 ANALYST:

NIXON AND ALLENI U

GI . . I
MGI * * 1S04

.I

NA+KI * * ICL
l~l_ __l_ __l_ __l_ __l_ __l_ __l_ __lI__ CL

CHECKED BY:

.L u - -----------
LAB.NO:M36-657



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
ENTIFICATION: VASQUEZ MU #4

12-18-97
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JANUARY 20, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

70
42

455
24

EPM

3.49
3.45
19.79
0.61

CONDUCTANCE

181.48
160.77
967.73
43.92

ZEPM

12.77
12.62
72.38
2.23

TOTAL CATION 27.34

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
.NITRATE(N03-N)
FLUORIDE(F)
SILICA(SI02)

0
426
85

650
<0.01
0.90

50

0.00
6.98
1.77

18.34

TOTAL

0.00
304.33
130.80

1392.01

0.00
25.77
6.53

67.70

3181.04

TOTAL ION

*S(180 C)
rOT ION-0.5 HC03=
EC(25 C)
EC(DIL)= 94.3 X 33.3 =
ALK. AS CAC03
PH

TOTAL ANION
1803

1600
1590
2890 UMHOS
3140 UMHOS
349

7.70

27.09

ION
TDS
EC

ACCURACY CHECK
RANGE

1.009 (.96 TO 1.04)
1.006 (.90 TO 1.10)
0.987 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/_
RADIUM 226 4.2 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR>
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.016

<0.0001

0.06
<O. 001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI>
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.03
<O. 0002
<0.01

<O.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.02

0.024

ZCATIONS
80 60 40 20

%ANIONS
0 20 40 60 80

~~~i…i- - -- -- -…i- -; -- I_ ---- -i

I I
I . . I
I .
I a

HCO3

S04

ANALYST:

NIXON AND ALLEN
4 I,

.I

.~~ " CL
. I---- --- : _ C----L

_- -- - --- I ii

CHECKED BY:

LA6.NO:M35-14232



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #5

1-19-98
LABORATORY: JORDAN LABORATORIES. INC.

REPORT DATE: FEBRUARY 10, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L EPM CONDUCTANCE SEPM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

73
52

510
26

3.64
4.28

22.18
0.66

189.28
199.45

1084.60
47.52

11.83
13.91
72.11
2.15

TOTAL CATION 30.76

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE F)
SILICA(SIO2)

0
377
124
746

0.01
0.93

52

0.00
6.18
2.58

21.04

0.00
269.45
190.66

1596.94

0.00
20.74
8.66

70.60

TOTAL 3577.90

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
ECIDIL)= 90.5 X 40.0 =
ALK. AS CACO3
PH

TOTAL ANION
1961

1760
1772
3140 UMHOS
3620 UMHOS
309

7.98

29.80

ION
TDS
EC

ACCURACY CHECK
RANGE

1.032 (.96 TO 1.04)
0.993 (.90 TO 1.10)
1.012 (.95 TO 1.05)

* RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.1 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENICCAS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.129 MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKELCNI)
SELENIUM(SE)

0.02 SILVER(AG)
<0.001 URANIUM(U)

MG/L
0.01

<0. 0002
0.05

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/LL

<O. 01

<0.001

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- I ---- I----I----I---- I ---- I----I---- -

CAI

'1GI

* * IHCO3
I .

1 S04

ANALYST:

NIXON AND ALLEN
* *

NA+KI * * ICL

- ---- I ---- I -------- I ---- I---- I----I---- -

CHECKED BY:

XILC t
LAB.NO:M36-464



GROUND WATER ANALYSIS REPORT-IN SITU MININC;-URANIUM

REPORT DATE: JANUARY 29, 1998COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MU #6

1-6-98
_ABORATORY: JORDAN LABORATORIES, INC.

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCrUm(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

48
29

405
34

EPM

2.40
2.38

17.62
0.87

CONDUCTANCE

124.80
110.91
861.62
62.64

ZEPM

10.31
10.23
75.72
3.74

TOTAL CATION 23.27

CARBONATE(C03)
BICARBONATE(HC03)
SULFATE(S04)
CHLORIDE (CL)
NITRAlE(N03-N)
FLUORIDE(F')
SILICA(SI02)

0
404
112
541
<0.01

1.1
S4

0.00
6.62
2.33
15.26

TOTAL

0.00
288.63
172.19

1158.23

2779.02

0.00
27.34
9.62

63.03

TOTAL ION

'rS(180 C)
T ION-0.5 HCO3=

tC(25 C)
EC(DIL)= 95.5 X
ALK. AS CAC03
PH

TOTAL ANION
1628

1430
1426
2450 UMHOS
2731 UMHOS
331

7.87

ION
TDS
EC

24.21
ACCURACY CHECK

RANGE
0.961 (.96 TO 1.04)
1.003 (.90 TO 1.10)
0.983 (.95 TO 1.05)

28.6 =
RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/_
RADIUM 226 0.7 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.030

<0 .0001

0.03
<0.001

ITEM
MANGANESE (MN)
MERCURY (HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM (SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01
<0.0002
0.01

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.69

<0.001

%CATIONS
80 60 40 20

%ANIONS
0 20 40 i0 Rn

--- .- -1- - 1_ _ --

I .

IG 11 0
* .

IHCO3

IIS04

ANALYST:

NIXON AND ALLEN

CHECKED BY:

S.92v C l '
_ _ _ _ _ _ _ _ _ . _ _ _ _ -_

II CL

LAB.NO:M36-116



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #7

1-22-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L EPM CONDUCTANCE SEPM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

66
53

530
27

3.29
4.36

23.05
0.69

171.08
203. 18

1127.15
49.68

10.48 '

13.89
73.43
2.20

TOTAL CATION 31.39

CARBONATE(CO3)
BICARBONATE(HC03)
SULFATE(SO4)
CHLORIDE(CL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(S102)

0
353
129
775

(0.01
0.93

51

0.00
5.78
2.69

21.86

TOTAL

0.00
252.01
198.79
1659.17

0.00
19.06
8.87

72.07

3661.05

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)- 90.5 X 40.0 -
ALK. AS CAC03
PH

TOTAL ANION
1985

1790
1808
3210 UMHOS
3620 UMHOS

289
8.00

30.33

ION
TDS
EC

ACCURACY CHECK
RANGE

1.035 (.96 TO 1.04)
0.990 (.90 TO 1.10)
0.989 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.3 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.028 MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.05 SILVER(AG)
<0.001 URANIUM(U)

MG/L
<0.01
<0.0002
<0.01

ITEM
VANADIUM( V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01
<0.001

0.001

SCATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI * * IHCO3 ANALYST:

MGI
:1..

* *

I
I
1 S04

1

NIXON AND ALLEN

NA+KI * * ICL

1-1 ---- I----I----I---- I----I----I---- I---- 1-1

CHECKED BY:

c <A N
LAB.NO:M36-658



vGROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI. INC.
IDENTIFICATION: VASQUEZ MW #8

1-19-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: FEBRUARY 10, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG1
SODIUM(NA)
POTASSIUM(K)

65
45

540
38

EPM

3.24
3.70

23.49
0.97

CONDUCTANCE

168.48
172.42

1148.66
69.84

10.32
11.78
74.81

3.09

%EPM

TOTAL CATION 31.4

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

7
332
139
772

<0.01
0.97

56

0.23
5.44
2.89

21.78

TOTAL

19.46
237.18
213.57

1653.10

0.76
17.93
9.53

71.79

3682.72

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)= 91.5 X 40.0 =
ALK. AS CACO3
PH

TOTAL ANION
1995

1800
1829
3220 UMHOS
3660 UMHOS

284
8.41

30.34
ACCURACY CHECK

ION
TDS
EC

1.035
0.984
0.994

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.2 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRONfFE)
LEAD(PB)

MG/L
0.029

<0.0001

0.01
<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
<0.0002
0.02

<0. 001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.18

0.001

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

1-1 - --- I- --- I- --- I- --- I- --- - --- I- --- _ _ -1

CAI * * IHCO3 ANALYST:
I . . I
I . . I

MGE * * 1S04
I I
I . . I

NA+KI * * ICL

- ---- I ---- I ---- I ---- I----I---- I ---- -

NIXON AND ALLEN

CHECKED BY:

.-- - I -

LAB.NO:M36-465



GROUND WAlER ANALYSIS REPORT-IN SITU MINING-URANIUM 7,
COMPANY: URI, INC.
'DENTIFICATION: VASQUEZ MU 49

1-20-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 11, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

76
55

565
29

EPM

3.79
4.52

24.58
0.74

CONDUCTANCE

197.08
210.63
1201.96
53.28

ZEPM

11.27
13.44
73.09
2.20

TOTAL CATION 33.63

CARBONATE(C03)
BICARBONATE(HC03)
SULFAlE(504)
CHLORIDE(CL)
NITRAlE(N03-N)
FLUORIDE(F)
SILICA(SI02)

0
328
160
842

<0.01
1.0
55

0.00
5.38
3.33
23.75

TOTAL

0.00
234.57
246.09
1802.63

0.00
16.57
10.26
73.17

3946.23

IOTAL ION

OS(180 C)
,OT ION-0.5 HC03=
EC(25 C)
EC(DIL)= 96.3 X 40.0 =
ALK. AS CAC03
PH

TOTAL ANION
2111

1920
1947
3450 UMHOS
3852 UMHOS
269

8.02

32.46
ACCURACY CHECK

RANGE
ION 1.036 (.96 TO 1.04)
TDS 0.986 (.90 70 1.10)
EC 0.976 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
- GROSS ALPHA +/-

GROSS BETA +/-
RADIUM 226 2.8 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.041

<0.0001

0.02
<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
<0.0002
<0.01

0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

<0.01

0.003

%CAIIONS ZANIONS
80 60 40 20 0 20 40 60 80

I I - i : I O i- - - I- I

CA,' HCO3
I . . .a

I . _
5 S04

S ,CL

ANALYST:

NIXON AND ALLEN
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

CHECKED BY:

__ __ _ ___. _ _2 __/
l~i I -- - - - I- - i- - _ _ - - … - - _ _i

LAB.NO:M36-488



GROUND UATER ANALYSIS REPORT-IN SITU MINING-URANIUM L'��

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MU #10

1-6-98
_ABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JANUARY 29, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

68
34

505
40

EPM

3.39
2.80

21.97
1.02

CONDUCTANCE

176.28
130.48

1074.33
73.44

ZEPM

11.62
9.60
75.29
3.50

TOTAL CATION 29.18

CARBONATE(C03)
BICARBONATE(HC03)
SULFATE(S04)
CHLOR IDE (CL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(SI02)

0
350
137
741

<0.01
1.1

56

0.00
5.74
2.85

20.90

TOTAL

0.00
250.26
210.62

1586.31

3501.72

0.00
19.46
9.66

70.87

TOTAL ION

TrOS(180 C)
T ION-0.5 HCO3=

tC(25 C)
EC(DIL)=102.7 X 33.3 =
ALK. AS CAC03

TOTAL ANION
1932

1730
1757
3050 UMHOS
3420 UMHOS

287
7.99

29.49

ION
TDS
EC

ACCURACY CHECK
RANGE

0.989 (.96 TO 1.04)
0.985 (.90 TO 1.10)
0.977 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.9 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.030

<0.0001

0.02
<0.001

ITEM
MANGANESE (MN)
*MERCURY(HG)
MOLY. (Mo)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01
<0.0002
0.01

<O.001

ITEM
VANADIUM(V)
ZINC<ZN)
BORON(B)
AMMONIA-N

MG/L

0.38

0.003

%CATIONS ZANIONS
80 60 40 20 0 20 40 60 80

S S

I

HCO3

504

ANALYST:

NIXON AND ALLEN
S S

th t* S CL
I-K t I 1 1 1

S…------- ------ --- :-- - !- --- ;-

CHECJKD% BY:

bI-'1 L -

LAB.NO:M36-117



.I
GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #11

1-21-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L EPM CONDUCTANCE %EPM

CALCIUM( CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

86
52

570
36

4.29
4.28

24.79
0.92

223.08
199.45

1212.23
66.24

12.51
12.49
72.32

2.68

TOTAL CATION 34.28

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE( CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SI02)

0
360
120
878
<0.01

1.0
53

0.00
5.90
2.50

24.77

TOTAL

0.00
257.24
184.75

1880.04

0.00
17.79
7.54

74.68

4023.03

TOTAL ION

TDS(180 C)
TOT ION-0.5 HC03-
EC(25 C)
EC(DIL)- 99.3 X 40.0 -
ALK. AS CACO3
PH

TOTAL ANION
2156

1980
1976
3540 UMHOS
3972 UMHOS

295
7.57

33.17

ION
TDS
EC

ACCURACY CHECK
RANGE

1.033 (.96 TO 1.04)
1.002 (.90 TO 1.10)
0.987 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 4.0 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.022

<0.0001

0.01
C0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

<0.0002
<O.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.01
<O.001

0.008

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI * IHCO3
I . I.
I . .I

MGI * * 1S04
I I
I . . I

NA+KI * * ICL

ANALYST:

NIXON AND ALLEN
…_________________

CHECKED BY:

6&el P± PVL

LAB.NO:M36-616



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #12

1-22-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L EPM CONDUCTANCE %EPM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

46
46

535
31

2.30
3.78

23.27
0.79

119.60
176.15

1137.90
56.88

7.63
12.54
77.21
2.62

TOTAL CATION 30.14

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(SIO2)

0
310
112
820
<0.01

1.1
50

0.00
5.08
2.33

23.13

TOTAL

0.00
221.49
172.19

1755.57

3639.77

0.00
16.63
7.63

75.74

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)- 89.3 X 40.0 =

ALK. AS CACO3
PH

TOTAL ANION
1951

1820
1796
3290 UMHOS
3572 UMHOS

254
8.24

30.54

ION
TDS
EC

ACCURACY CHECK
RANGE

0.987 (.96 TO 1.04)
1.013 (.90 TO 1.10)
0.981 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 3.0 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.052

<0.0001

0.03
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
<0.0002
0.03

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.06

0.007

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- I ---- I----1----I----I----I---- I ---- -

* * IHCO3

1504

ANALYST:

NIXON AND ALLEN
* *

I

I

NA+i(I * * ICL

- ---- I ---- I---- ---- I----I _ ---- I ---- I ---- _ -

CHECKED BY:

6&A4Gfr (4 W'I-
LAB.NO:M36-659



I

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #13

1-22-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L EPM CONDUCTANCE %EPM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

76
66

610
33

3.79
5.43

26.53
0.84

197.08
253.04

1297.32
60.48

10.36
14.84
72.51
2.30

TOTAL CATION 36.59

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
360

73
1030

<0.01
1.1

51

0.00
5.90
1.52

29.06

TOTAL

0.00
257.24
112.33

2205. 65

4383.14

0.00
. 16.17
4.17

79.66

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)-109.0 X 40.0 -
ALK. AS CACO3
PH

TOTAL ANION
2300

2240
2120
3960 UMHOS
4360 UMHOS
295

7.82

36.48

ION
TDS
EC

ACCURACY CHECK
RANGE

1.003 (.96 TO 1.04)
1.057 (.90 TO 1.10)
0.995 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 4.6 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.027 MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.04 SILVER(AG)
<0.001 URANIUM(U)

MG/L
0.01

<0.0002
2.8

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01
<0.001

0.063

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI * * IHCO3
I . . I

ANALYST:

NIXON AND ALLEN
1l

I -_-1 I _ _ _ _ I _ _ _ _

* * 1S04

* ICL
.~- --- - I----I___I__I__I__I 1-

CHECKED BY:

(;X dtP/ 4M
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LAB. NO :M36-660



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM /7
COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #14

-1-27-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

108
94

790
40

EPM

5.39
7.73

34.36
1.02

CONDUCTANCE

280.28
360.22

1680.20
73.44

%EPM

11.11
15.94
70.85
2.10

TOTAL CATION 48.5

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SI02)

0
266
171

1410
<0.01

1.0
63

0.00
4.36
3.56

39.77

TOTAL

0.00
190.10
263.08

3018.54

0.00
9.14
7.46

83.39

5865.87

TOTAL ANION
TOTAL ION 2943

TDS(180 C) 2920
TOT ION-0.5 HCO3- 2810
EC(25 C) 5090 UMHOS
EC(DIL)- 88.3 X 66.7 - 5890 UMHOS
ALK. AS CACO3 218
PH 8.27

47.69

ION
TDS
EC

ACCURACY CHECK
RANGE

1.017 (.96 TO 1.04)
1.039 (.90 TO 1.10)
1.004 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 9.8 +/- 0.3MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.006

<0.0001

0.02
<O.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<O. 01
<0.0002
<0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01
<0.001

0.012

SCATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI * * IHCO3
I . . I
I . . I

ANALYST:

NIXON AND ALLEN
MG I

I

NA+K I*

* * IS04

* I CL
CHECKED BY:

LAB.NO:M36-840



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #15

1-28-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

108
95

745
36

EPM

5.39
7.81

32.41
0.92

CONDUCTANCE

280.28
363.95

1584.85
66.24

%EPM

11.58
16.78
69.65
1.98

TOTAL CATION 46.53

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(SO4)
CHLORIDE (CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
275
143

1350
<O.01

1.1
57

0.00
4.51
2.98

38.08

TOTAL

0.00
196.64
220.22

2890.27

0.00
9.90
6.54

83.56

5602.45

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)-109.6 X 50.0 -
ALK. AS CACO3
PH

TOTAL ANION
2810

2760
2673
4840 UMHOS
5480 UMHOS
225

7.93

45.57

ION
TDS
EC

ACCURACY CHECK
RANGE

1.021 (.96 TO 1.04)
1.033 (.90 TO 1.10)
0.978 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 55 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.016

<0.0001

0.02
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01
<0. 0002
0.13

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01
0.001

0.037

SCATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- _ ---- I ---- I----I ---- I---- I ---- I _ ---- I -_

CAI * * IHCO3

MGI * * IS 04

ANALYST:

NIXON AND ALLEN

I . . I
NA+KI * *ICL

l1 _ _ _ _ _ l_ _ l_ _ l - - - I - - I - - - I - - - - - - - - - I - - I- - - 1 -

BY:

_____~ __________

LA.B.NO:M36-842



GROUND WATER ANALYSIS REPORT-IN SITU MININC;-URANIUM v

REPORT DATE: February 12, 1998COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #16

1-27-98
LABORATORY: JORDAN LABORATORIES, INC.

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

120
113
825
43

EPM

5.99
9.29

35.89
1.10

311.48
432.91

1755.02
79.20

CONDUCTANCE %EPM

11.46
17.77
68.66
2.10

TOTAL CATION 52.27

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
232
164

1580
<O.01

1.1
59

0.00
3.80
3.41

44.57

TOTAL

0.00
165.68
252.00

3382.86

0.00
7.34
6.59

86.08

6379.16

TOTAL ION
.:..

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)= 94.9 X 66.7 -
ALK. AS CACO3
PH

TOTAL ANION
3137

3160
3021
5490 UMHOS
6330 UMHOS

190
8.22

51.78

ION
TDS
EC

ACCURACY CHECK
RANGE

1.009 (.96 TO 1.04)
1.046 (.90 TO 1.10)
0.992 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 5.2 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.006 MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.02 SILVER(AG)
(0.001 URANIUM(U)

MG/L
*0.01
<0.0002
0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01
0.003

0.004

SCATIONS %ANIONS
80 60 40 20 0 20 40 60 80
I - ---- I---- I---- I---- I ---- I---- I---- I ---- I -

CAI * * IHCO3

I . .I

I . . I
MGI * * IS04

I .. I
I . I

NA+KI * ICL
- ---- I ---- I----I---- I ---- I---- I ---- I---- -

ANALYST:

NIXON AND ALLEN

CHECKED BY:

C4&Jv '
LAB.NO:M36-841



I
GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #17

1-27-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

101
99

700
38

EPM

5.04
8.14

30.45
0.97

CONDUCTANCE

262.08
379.32

1489.01
69.84

%EPM

11.30
18.25
68.27
2.17

TOTAL CATION 44.6

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
246
136

1350
<0.01
1.2

58

0.00
4.03
2.83

38.08

TOTAL

0.00
175.71
209.14

2890.27

0.00
8.97
6.30

84.74

5475.37

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)-105.8 X
ALK. AS CACO3
PH

TOTAL ANION
2729

2700
2606
4740 UMHOS
5290 UMHOS
202

8.29

44.94

ION
TDS
EC

ACCURACY CHECK
RANGE

0.992 (.96 TO 1.04)
1.036 (.90 TO 1.10)
0.966 (.95 TO 1.05)

50.0 -
RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 15 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.103 MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.04 SILVER(AG)
<0.001 URANIUM(U)

MG/L
<O. 01
<0.0002
0.05

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01
0.002

0.053

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- I ---- I----I---- I ---- I----I----I---- -

CAI * *I HCO3
I . . I
I . . 1.

MGI * * 1S04
I . I
I . . I

NA+KI * I CL
- ---- I---- I ---- I ---- I----I----I----I---- -

ANALYST:

NIXON AND ALLEN

CHECKED BY:

e, v1 ---
LAB.NO:M36-697



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #18

1-27-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

96
92

680
40

EPM

4.79
7.57

29.58
1.02

CONDUCTANCE

249.08
352.76

1446.46
73.44

%EPM

11.15
17.62
68.85
2.37

TOTAL CATION 42.96

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
181
162

1300
0.08
1.0

56

0.00
2.97
3.37

36.67

TOTAL

0.00
129.49
249.04

2783.25

0.00
6.91
7.84

85.26

5283.53

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)=103.4 X 50.0 -
ALK. AS CACO3
PH

TOTAL ANION
2608

2600
2518
4490 UMHOS
5170 UMHOS

148
8.26

43.01

ION
TDS
EC

ACCURACY CHECK
RANGE

0.999 (.96 TO 1.04)
1.033 (.90 TO 1.10)
0.979 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 1.7 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.026

<0.0001

0.02
<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<O.01
<0.0002
<0.01

0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.02

0.008

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I1- ---- I----I----I----I----I----I---- I---- 11
* * ICA HCO3 ANALYST:

I

MG I I1S04
NIXON AND ALLEN

* *

I . . I
NA+KI * *ICL

-I ---- I---- I---- I---- I---- I---- I---- I ---- __ _

CHECKED BY:

_ _ _ _ _ _ _ _ _ _ _ _ _ _

LAB.NO:M36-698



y
I

/
GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #19

1-27-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

110
92

680
36

EPM

5.49
7.57

29.58
0.92

CONDUCTANCE

285.48
352.76

1446.46
66.24

%EPM

12.60
17.38
67.91
2.11

TOTAL CATION 43.56

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(504)
CHLORIDE (CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIOZ)

8
254
187

1290
<0.01

1.1
60

0.27
4.16
3.89

36.39

TOTAL

22.84
181.38
287.47

2762.00

0.60
9.30
8.70

81.39

5404.63

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)=107.0 X 50.0 -
ALK. AS CACO3
PH

TOTAL ANION
2718

2700
2591
4730 UMHOS
5350 UMHOS

222
8.46

44.71

ION
TDS
EC

ACCURACY CHECK
RANGE

0.974 (.96 TO 1.04)
1.042 (.90 TO 1.10)
0.990 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +J-
RADIUM 226 2.3 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.006

<0.0001

0.04
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.02

<0.0002
<0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMiMONIA-N

MG/L

<0.01
0.002

0.005

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I-I ---- I----I----I----I----I----I----I---- I-
CAI

I
I

MGI
. I

* * IHCO3 ANALYST:

* * 1S04
NIXON AND ALLEN

NA+KJ * * ICL
-1 ---- I----I---- I---- I ---- I---- I ---- I---- -

CH =ED BY:
B J_\ V

LAB.NO:M36-699



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

v/

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #20

1-27-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L EPM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

86
86

610
35

4.29
7.07

26.53
0.90

CONDUCTANCE

223.08
329.46

1297.32
64.80

SEPM

11.06
18.23
68.39
2.32

TOTAL CATION 38.79

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SI02)

0
239
146

1120
<O.01

1.1
55

0.00
3.92
3.04

31.59

TOTAL

0.00
170.91
224.66

2397.68

4707.91

0.00
10.17
7.89

81.95

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)- 93.8 X 50.0 -
ALK. AS CACO3
PH

TOTAL ANION
2378

2350
2259
4130 UMHOS
4690 UMHOS
196

8.03

38.55

ION
TDS
EC

ACCURACY CHECK
RANGE

1.006 (.96 TO 1.04)
1.040 (.90 TO 1.10)
0.996 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 83 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.485 MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.02 SILVER(AG)
<0.001 URANIUM(U)

MG/L
<O.01
<0. 0002
0.69

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01
0.010

0.303

%CATIONS SANIONS
80 60 40 20 0 20 40 60 80

1-1 - --- I- --- I- --- I- --- I- --- I- --- - --- __ -1

CAI

MGI

NA+KI *

*

* *

I HCO3

I SO4

* ICL

NIXON AND

ANALYST:

ALLEN
__________________

CHECKED BY:

(VI t\/L._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __-- -1-1 - --- I- --- I- --- - --- I- --- I- --- I- --- 1_ -1
LAB.NO:M36-700



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

1/
COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #21

1-27-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

96
83

600
33

EPM

4.79
6.83

26.10
0.84

CONDUCTANCE

249.08
318.28

1276.29
60.48

%EPM

12.42
17.71
67.69
2.18

TOTAL CATION 38.56

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(SO4)
CHLORIDE (CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(S102)

0
248
148

1130
<O.01

1.1
55

0.00
4.06
3.08

31.88

TOTAL

0.00
177.02
227. 61

2419.69

0.00
10.40
7.89

81.70

4728.45

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3w
EC(25 C)
EC(DIL)- 92.8 X 50.0 =
ALK. AS CACO3
PH

TOTAL ANION
2394

2380
2270
4220 UMHOS
4640 UMHOS
203

8.02

39.02

ION
TDS
EC

ACCURACY CHECK
RANGE

0.988 (.96 TO 1.04)
1.048 (.90 TO 1.10)
0.981 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 4.1 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.044

<0.0001

0.01
<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
<0.0002
0.02

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.08
0.001

0.020

%CATIONS
80 60 40 20

SANIONS
0 20 40 60 80

1-1 - I - ---- 1 -------- I---- I---- I---- I -1
CAI * IHCO3 ANALYST:

I
I

* *

I 0

I
NIXON AND ALLEN

I

NA+r * * ICL
1-1 - --- - --- - --- I- --- I- --- I- --- 1___l 1

CH KED BY:

vt_4_ L-

LAB.NO:M36-701



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM
PIt nALI.Ac 7

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #22

1-8-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: fNAAlY1 ,* 1998

. It. . :
I

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L EPM CONDUCTANCE

CALCIUM(CAl
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

94
52

555
38

4.69
4.28

24.14
0.97

243.88
199.45

1180.45
69.84

13.76
12.56
70.83
2.85

TOTAL CATION 34.08

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
294
194
881

<0.01
1.4

55

0.00
4.82
4.04

24.85

TOTAL

0.00
210.15
298.56

1886.12

4088.44

0.00
14.30
11.98
73.72

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)-101.0 X 40.0 -
ALK. AS CACO3
PH

TOTAL ANION
2164

2100
2017
3570 UMHOS
4040 UMHOS

241
7.61

33.71

ION
TDS
EC

ACCURACY CHECK

1.011
1.041
0.988

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 1.1 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.023 MANGANESE(MN)

MERCURY(HG)
C0.0001 MOLY.tMO)

NICKEL(NI)
SELENIUM(SE)

0.02 SILVER(AG)
0.005 URANIUM(U)

MG/L
0.02
<0. 0002
0.05

ITEM
VANADIUM(V)
ZINC(ZNl
BORON(B)
AMMONIA-N

MG/L

0.60
0.001

0.041

SCATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I1- ---- I----I----I----I----I----I---- I---- I-I
CAI

I
* * IHCO3

I

I

ANALYST:

NIXON AND ALLEN
* *

I
I .

"'P-Vl * * ICL
1-_ ---- I---- I --- I- --- I- --- I- --- I - --- I- --- 1

CHECKED BY:

_ 'lL
4 4kLAB .NO:M36-189



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #23

1-8-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JANUARY 30, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

98
57

555
33

EPM

4.89
4.69

24.14
0.84

CONDUCTANCE

254.28
218.55

1180.45
60.48

SEPM

14.15
13.57
69.85
2.43

TOTAL CATION 34.56

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(SI02)

0
279
218
899

<0.01
1.3

56

0.00
4.57
4.54

25.36

TOTAL

0.00
199.25
335.51

1924.82

0.00
13.26
13.17
73.57

4173.34

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)-102.3 X 40.0 -
ALK. AS CACO3
PH

TOTAL ANION
2196

2200
2057
3630 UMHOS
4092 UMHOS

229
7.54

34 .47

ION
TDS
EC

ACCURACY CHECK
RANGE

1.003 (.96 TO 1.04)
1.070 (.90 TO 1.10)
0.981 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.6 4/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.106 MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.02 SILVER(AG)
0.003 URANIUM(U)

MG/L
0.02

<0.0002
0.33

0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.88

0.020

SCATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI * * IHCO3

I . . I
I . . I.

ANALYST:

NIXON AND ALLEN
* * I S04

I . I
NA+KI * * ICL

- ---- I ---- I ---- I----I----I----I----I---- -

CHECKED BY:

_c&Ae i -

LAB . NO :M36-190



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #24

1-8-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JANUARY 30, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L EPM CONDUCTANCE %EPM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

106
69

510
32

5.29
5.67

23.49
0.82

275.08
264.22

1148.66
59.04

15.00
16.08
66.60
2.32

TOTAL CATION 35.27

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(SIO2)

0
290
237
903

<O(.01
1.2

57

0.00
4.75
4.93

25.47

TOTAL

0.00
207.10
364.33

1933.17

4251.60

0.00
13.51
.14.03
72.46

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)-104.5 X 40.0 -
ALK. AS CACO3
PH

TOTAL ANION
2235

2200
2090
3670 UMHOS
4180 UMHOS
238

7.31

35.15
ACCURACY CHECK

ION
TDS
EC

1.003
1.053
0.983

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.8 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM-
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.037

<0.0001

0.03
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.04

<0.0002
0.04

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.63

0.012

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

1-1 ---- I----I----I----I----I----I----I---- 1-

CAI

MGI

* * IHCO3

I S04

ANALYST:

NIXON AND ALLEN
* *

t I
CLJA+Kt * * I

- ---- I---- I ---- I ---- I ---- I---- I ---- -

CHECKED BY:

0-A

LAiB.NO:M36-191



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #26

1-9-98
%BORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JANUARY 29, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM (CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

70
40

485
32

EPM

3.49
3.29

21.10
0.82

CONDUCTANCE

181.48
153.31

1031.79
59.04

%EPM

12.16
11.46
73.52
2.86

TOTAL CATION 28.7

CARBONATE(C03)
BICARBONATE(HC03)
SULFATE(S04)
CHLOR IDE (CL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(SI02)

0
305
174
696
<0.01
1.3
47

0.00
5.00
3.62

'19.63

0.00
218.00
267.52
1489.92

0.00
17.70
12.81
69.49

TOTAL 3401.06

TOTAL ION

TDS(180 C)
'T ION-0.5 HC03=
* (25 C)
EC(DIL)=101.5 X
ALK. AS CAC03
PH

TOTAL ANION
1850

1750
1698
3020 UMHOS
3380 UMHOS
250

7.82

28.25

ION
TDS
EC

ACCURACY CHECK
RANGE

1.016 (.96 TO 1.04)
1.031 (.90 TO 1.10)
0.994 (.95 TO 1.05)

33.3 =
RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.5 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM (CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.035

<0.0001

0.02
<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01
<0.0002
0.02

0.002

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

0.14

0.007

%CATIONS
80 60 40 20

UANIONS
0 20 40 60 80

CA's .5 a
a a
I a1

MG ,#l
I I

HCO3

S04

ANALYST:

NIXON AND ALLEN

I I

-. a : CL
- . a- - - - - - -a a CaL-B N----M---2-0--!----: ,tt

LAB. NO: M36-120

CHECKED BY:

atQ LA --



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ MW #27

1-19-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: FEBRUARY 10, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM! K)

59
39

475
40

EPM

2.94
3.21

20.66
1.02

CONDUCTANCE

152.88
149.59

1010.27
73.44

SEPM

10.56
11.53
74.24
3.67

TOTAL CATION 27.83

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
299
164
659

<0.01
1.1

54

0.00
4.90
3.41

18.59

TOTAL

0.00
213.64
252.00

1410.98

0.00
18.22
12.68
69.11

3262.80

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)= 96.4 X 33.3 =
ALK. AS CACO3
PH

TOTAL ANION
1790

1630
1641
2880 UMHOS
3210 UMHOS

245
7.71

26.90

ION
TDS
EC

ACCURACY CHECK
RANGE

1.035 (.96 TO 1.04)
0.994 (.90 TO 1.10)
0.984 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 1.3 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.011 MANGANESE(MN)

MERCURY(HG)
0.0002 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.02 SILVER(AG)
<0.001 URANIUM(U)

MG/L
<0.01
<0.0002
<0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.14
0O. 001

0.032

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- I----I-- I -------- I----I---- I ---- -

CAI

4G I

,*v+KI *

* *

* *

IHCO3

IS04

* ICL

NIXON AND ALLEN

ANALYST:

CHECKED BY:

94pj_(
LAB.NO:M36-466



07-24-1992 09:21AM FROM Jcrdan Labs TO 19723877779 P.02
I.

; GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM
: . ,

COMPANY: URI, Int.
.IDENTIFICATION: YASQUEZ W-52

i 7-11-98
LABORAVORYt JORDAN LABORATORIES, INC.

.M* OR AND SECONDARY CONSTIXUENTS

ITEM' *MG/L

REPORT DATE: JULY:24, 1998

* CALCrElM(cA)
*MAGNS:UM(1MG)
; SODIUM(NA)
.POTAkSSIUM(X) *-

CARB;NATEE(CO3)
BICABONATE(HCO3),

* SULFtTE(S-04)
CHLORIDE(CL)

. NITRATE (N03-N)
FLUORIDE (F)
SILICA( SIO0)

.* I

I, -

94
70

608
36

* TOTAL CATION

0
301
169
994

0.04
2..1

56

EPM

4.69
S.76

26.45
0.92

CONDUCTANCE

243. 88
268.42

1293. 4t.
66.24:

%EPM

12.40
15.23
6S .94
2.43

0.00
13.51
9.65

76.84

37.62

0.00
4.93
3.52

28.04

- TQ7A:{

0.00.
214.95.
260.13

2128.24.

4475.25

-s . -.
TOTAL ' ANION

2329; -A..rAllL V.N

TDS68'O C)
TOT F1N-0.5 HCO3-.
EC(25 C)
ECCDlL)u 88.8 X S5O.O -
ALK.- AS CAC03
PH * .

2250
2179
3880 JMHOS
4440 UMHOS

247
7.66

36.49

ION
TDS
EC

RADIi
GROS,

ACCURACY CHECI,
1,036 R#NGE

1.036- t.96 TO 1.04)
1.033 (.90 TO 1.10)
0.992 (.95 TO 1.05)

PlTION-PZICOCURIES/LITER
S ALPHA
S BETA
U4 226 0.6 */f 0.1

ITEM' MG/L
VANADIUM(V)

** . GROS:
; INOR AND TRACE CONSTITUENTS RADII

TEM. . MG/L ITEM MG/L
ARSEILIC(AS) 0.068 MANGANESE(NJ) 0.01
BARItM (]A) , MERCURY(HG) <0.0002
* ADMI14 (CD) <L:0001 MOLY.(MO) <0.01
CHRO!4. (cR) NICKEL(NI)
COPPER(CU3 SELENIUM(SE) <10.001
IRONYIE) .0, 02 SILVER(AG)
LEAf l(B) <0.001 URANIUM(U) 0.005

ICATIONS %ANIONS
'o 80 J '0 40 20 0 20 40 60 so

CA* * IHCO3

*i I .. I
HGl !: * .* 1504

* I , ,
. I .. 4 . I

ICL
L _ I - _ I - I _ __-_ _ I _ I _ I - _-- I _-I

LAB .NO :M36-5203

I. .1a

ZINC(
BOROIN
AMMOIN

ZN)
r(B 1
IA-N |

IALYST:|

NIXON AND

<0.01

ALLEN

Mt

___ _ I _

CHECKED BY:



t I
GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

|COMPANY: URI, INt. REPORT Di
IDENTIFICATIoNi VASQMEZ VMW-53

* * 7-11-98
LABOPATORY: JORDAN LABORATORIES, zNC.

* * i;
* MAJOR AND SECONDARY CONSTITUENTS

,ITM * MG/L EPM

'CALCr(M(CA) 60 2.99
'1 AIGNEWI((MG) 41 3.37

SODI(NA) 435 18.92
.POTA;SIt3MU(K) 24 0.61

WTE: JULY 2£,

!

CONDUCTANCE

155.48;
157.04
92S.s9
43.92

%EPM

;CAR'BbiTE (C03)
]BICAhfi0ONATE (1{CO3).
SULF~t (SQ4)

I cHORXD(CL)
NIRTE(NO3-N)

FLUORIDE(F

TOTAL CATION

0
287
143
631
0.09
1..2

s0

25.89

* II.55
13.02
73.08
* 2.36

0.00
18.45
1.1.70
69.86

0.00
4.70
2.98

17.80

TOTAL

. . 0.00
204.92
220.22

1351.02

3057.79

TOTAL ANION
1672

25.4
,AL ION

L8

TDS( 0O .C) . 1580 ION
TOT ION-0.5 HCO3-' 1529 TDS

.EC(2p C) . 2750 UMHOS EC
EC(D Lm 91.0 X :33.3 - 3030 LRHOS
A.K.5 AS CACO3 235 RADI.
PH 8.02 GROS:

GROSi
.MINOR AIND TRACE 'CONSTITUENTS RADII

ITE HG/L ITEM MG/L
.ARSEpJXC(AS) :0,.007 MNGANESE(Mt) 0.01
BARIUM(BA) MERCURY(HG) <0.0002
CADXIUM(CD) <0;.0001 MOLY. (MO) 0.04

. CHROM. (CR) NICKEL(NI)
COPP)R(CU) SELENIUM(SE) <0.001
MO9(FE) '0.04 SILVER(AG)

* LEA](B) < 0.001 URANIUMU) 0.029

% , *CATIONS OANIONS
80 !60 40 :20 0 20 .40 60 80

q4AI i * * * IHCO3
.. *I : . .

*1 I . .. . I
IG ;' * * 1504

NA4, ICL

* i-!i-.M-,----i--20-.4-_ -- j_ - ---- I

*A B.!NO:M36-$204;
i . *

.,

ACCURACY CHECK
RANGE

1.016 (.96 tO 1.04)
1.033 (.90 To 1.10)
0.991 (.95 TO 1.05)

:TION-PICOCURIES/LITER
S ALPHA /I
S BETA . +/ -
LJM 226 ' 3.7 4], 0.2

ITEM-
VANADIUM( V)
ZINC (ZN)
BORON(B) )
AM4MOIA-N

ANALYST:

MG/L

<0.01

NIXON ANDIALLEW
_____ _____

CHECKED BYs



07-24-1998 09:22F�M PROM 3cr-dan Labs TO 19723877779 P.04
07-24-1998 09:22RM FROM Jcrdan ,'abs TO 1972387777 P.04

II

GROUND WATER ANALYSIS REPORT-IN SITU MINING-UIRANTIU

: *

.COMP2NYa URI, 3*.
IDENIPFICATION: VASQUEZ VMW-54

* j 7-1 2-98
LABOhATORY: JORDAN LABORATORIES, INC.

* WJOI LAND SECONDARY CONSTITUENTS

:ITE~i; MG/L

REPORT DATE: JULY: 2, 1998

.. CALC 4(CA) '
*MAGNES5t?4(MG)!
SODIUM(NA)
POTAPSIUM(K) .

,. , : "TOM.

| CA133ptATE ( C03) .
BICARBONATE(C03);
SUL.F E(SO4)

.Cn;OkDE(CL)
* NITR TE(NW3-N)
. FLUORIDE(F)
jSILX (S102)

, I

i . ' TOTJ
TOTAL ION

*TDS(i80 Cl
TOT WON-0.5 HCO3-

@.EC (2!5 )
EC(DL)- 94.3 X .33.3 -
ALK.? AS CACO3

j.PH

MINOR "AND TRACE -CONSTITUENTS

, ARSEkIC(AS) :0M/ IT5
BAR*UM(BA) M
CADMIUM(CD) CO,0001 MO!
C RcM (CR) NIC
COPP2(CU) . SEI

. IRON(FE) 0_03 SII
LEMD(PB) ko.001 .URl

63
&1

460
24

EPM

3.14
3.37

20.01
061

CONDUCTANCE

163.28
157. 04.
978.49:
43.92

j NEPM

11.57
12.42

* 73.76
2.25

0.00
* 19.00

12.33
68.67

NL CATION

0
315
161
661

0.11
1.1

50

%L ANION
L776

L710
1619
2880 UMMOS
31.40 LHOS
258

8.00

4GANESE (N)
RCURY (HG )
Y. (mo)
ZKEL tNI)
!ENIUM(SE)
vER (AG)

kNIUM(U)

27.13

0.00
5.16
3.35

18.65

* 0.00.
224.98.
247. 57'

* 1415.54

TOTAL 3230.81.

27:16-- . - I - .
ACCURACY CHECK

R*NGE
ION 0.999 (.96 TO 1.04)
TDS 1.056 (.90 T0 1.10)
EC 0.972 r.95 0 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA */ t
GROSS BETA +/t
RADIUM 226 2.6 4./ 0.2

MG/L
0.01
<0.0002
0.16

0.002

ITE
VANADIUM(V)
ZINC,( ZN)
BORON CB )
AHMONIA-N.

MG/L

<O.01

0.042

%CATIONS %ANIONS
so 8tt60 40 .20 0 20 40 60 so

C~A I HCO3

; !.. . . .

* * * I1504

*1 I,; I;
; * '' . I

NAKl * ; * CL

LA-Ba.NOM36-5205, i

* I.1AlQb=YST:. I

NIXON ANj hLLEN

CHECKED BY:z!

*I .

* I I

I. ITOTAL P. .04



Production Area Baseline Wells



v
GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
:DENTIFICATION: VASQUEZ BL-1

1-14-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: FEBRUARY 9, 1998

I-

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

108
80

670
46

EPM

5.39
6.58

29.14
1.18

CONDUCTANCE

280.28
306.63

1424.95
84.96

SEPM

12.75
15.56
68.91
2.79

TOTAL CATION 42.29

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(SO4)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
322
105

1190
<0.01

1.1
63

0.00
5.28
2.19

33.57

0.00
230.21
161.84

2547.96

0.00
12.87
5.34

81.80

TOTAL 5036.83

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3a
EC(25 C)
EC(DIL)- 97.6 X 50.0 -
ALK. AS CACO3
PH

TOTAL ANION
2585

2500
2424
4390 UMHOS
4880 UMHOS

264
7.62

41.04

ION
TDS
EC

ACCURACY CHECK
RANGE

1.030 (.96 TO 1.04)
1.031 (.90 TO 1.10)
0.969 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 27 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.025

<0.0001

0.02
C0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
O.01
<0.0002
0.11

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.18
0.001

0.075

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
I-l ---- I----I----I----I----I----lI----I----l1-l

CAI

I

* * IHCO3

I S04

ANALYST:

NIXON AND ALLEN
* *

.1 * * ICL
- ---- I ---- I----I----I---- I ---- I---- I ---- -

CHECKED BY:

Qr~~
LAB.NO:M36-322



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL-2

1-14-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: FEBRUARY 9, 1998

f

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

91
64

640
41

EPM

4.54
5.26

27.84
1.05

CONDUCTANCE

236.08
245.12

1361.38
75.60

%EPM

11.73
13.60
71.96
2.71

TOTAL CATION 38.69

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE (CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
344
109

1100
<0.01

1.1
73

0.00
5.64
2.27

31.03

TOTAL

0.00
245.90
167.75

2355.18

0.00
14.48
5.83

79.69

4687.01

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)- 94.4 X 50.0 -
ALK. AS CACO3
PH

TOTAL ANION
2463

2450
2291
4160 UMHOS
4720 UMHOS

282
7.72

38.94

ION
TDS
EC

ACCURACY CHECK
RANGE

0.994 (.96 TO 1.04)
1.069 (.90 TO 1.10)
1.007 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 198 +/- 2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.013 MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.03 SILVER(AG)
<0.001 URANIUM(U)

MG/L
0.02

<0. 0002
<O.01

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01

0.049

%CATIONS
80 60 40 20

%ANIONS
0 20 40 60 80

CAI * * IHCO3

I.
1 S04

ANALYST:

NIXON AND ALLEN
* *

I . I
NA+KI * * ICL

1_1 ----- I---- I----I----I----___ I----___ ___ ___

CHECKED BY:

_ _efur_ _ _ __4 _
LAB.NO:M36-323



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL-3

1-22-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

105
80

590
34

EPM

5.24
6.58

25.66
0.87

CONDUCTANCE

272.48
306.63

1254.77
62.64

%EPM

13.66
17.16
66.91
2.27

TOTAL CATION 38.35

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
298
210

1050
<0.01
1.2

54

0.00
4.88
4.37

29.62

0.00
212.77
322.94

2248.16

0.00
12.55
11.24
76.20

TOTAL 4680.39

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)- 92.2 X 50.0 -
ALK. AS CACO3
PH

TOTAL ANION
2422

2450
2273
4060 UMHOS
4610 UMHOS
244

7.40

38.87

ION
TDS
EC

ACCURACY CHECK
RANGE

0.987 (.96 TO 1.04)
1.078 (.90 TO 1.10)
0.985 (.95 TO 1.05)

RADIATION-PICOCURI ES /LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 19 +/- IMINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.020

<O. 0001

0.04
<0. 001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01
(0.0002
<O(.01

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.01

0.010

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI l * IHCO3
I . . I

ANALYST:

NIXON AND ALLENI
* * I S04

I

NA+ij * * ICL
- ---- I ---- I----I---- I ---- I----I---- I ---- -

CHECKED BY:

6Q_ <o ,b
LAB.NO:M36-662



GROUND WAlER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
V")ENTIFICATION: VASQUEZ BL #4

1-20-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 11, 1998

MAJOR AND SECONDARY CONSTITUENTS

IlEM MG/L EPM CONDUCTANCE %EPM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

105
80

630
39

5.24
6.SB
27.40

1.00

272.48
306.63
1339.86
72.00

13.03
16.36
68.13
2.49

TOTAL CATION 40.22

CARBONAIE(C03)
BICARBONATE(HC03)
SULFATE(S04)
CHLORIDE (CL)
NIlRATE(N03-N)
FLUORIDE(F)
SILICA(SI02)

0
334
169

1080
<0.01

1.1
59

0.00
5.47
3.52

30.47

0.00
238.49
260.13

2312.67

0.00
13.86
8.92
77.22

TOTAL 4802.26

TOTAL ION

)S(180 C)
.OT ION-0.5 HC03=
EC(2S C)
EC(DIL)= 94.8 X 50.0 =
ALK. AS CAC03
PH

TOTAL ANION
2497

2420
2330
4180 UMHOS
4740 UMIHOS
274
7.62

39.46

ION
TDS
EC

ACCURACY CHECK
RANGE

1.019 (.96 TO 1.04)
1.039 (.90 TO 1.10)
0.987 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA t/_
GROSS BETA +/-
RADIUM 226 215 +/- 2MINOR AND rRACE CONSTITUENTS

IlEM
ARSEN IC (AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
1RON(Fr-)
LEAD(PB)

MG/L ITEM
0.016 .MANGANESE(MN)

MERCURY(HG)
<0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.02 SILVER(AG)
<0.001 URANIUM(U)

MG/L
0.02

<0.0002
<0.01

<0.001

ITEM
VANADIUM<V)
ZINC(ZN)
BORON(B)
AMMONIA--N

MG/L

<0.01

0.023

ZCAlIONS ZANIONS
80 60 40 20 0 20 40 60 80

' tl------ Is ---- ItI---- 1 -- |1
I S IC A H c n

II

_. I. I

S a 'S04

0 j'CL

ANALYST:

NIXON AND ALLEN

jS 0
CHECKED BY:

G ____ __ ___ __ __i-i ---- ------- i----5----i---- ----i----i-i

LAB.NO:M36-486



I/JGROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL-5

1-16-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: FEBRUARY 9, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

100
65

620
46

EPM

4.99
5.35

26.97
1.18

CONDUCTANCE

259.48
249.31

1318.83
84.96

SEPM

12.96
13.90
70.07
3.07

TOTAL CATION 38.49

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE (CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
307
201

1010
<0.01
1.1

61

0.00
5.03
4.18

28.49

TOTAL

0.00
219.31
308.90

2162.39

0.00
13.34
11.09
75.57

4603.18

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)- 90.4 X
ALK. AS CACO3
PH

TOTAL ANION
2411

2270
2258
3940 UMHOS
4520 UMHOS

252
7.50

ION
TDS
EC

37.70
ACCURACY CHECK

RANGE
1.021 (.96 TO 1.04)
1.005 (.90 TO 1.10)
0.982 (.95 TO 1.05)

50.0 -
RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 261 +/- 2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.191

<O.0001

0.04
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.02

<0.0002
0.82

0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01

0.270

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I * *CA HCO3 ANALYST:

MGI 1S04
NIXON AND ALLEN

* *

I I
I . I

NA+KI * * ICL

- ---- I ---- I ---- I----I----I---- ------- -

CHECKED BY:

-C M- (1, _
LAB.NO:M36-363



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL-6

1-16-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: FEBRUARY 9, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

MG/L

75
47

467
28

EPM

3.74
3.87

20.31
0.72

CONDUCTANCE

194.48
180.34
993.16
51.84

SEPM

13.06
13.51
70.91
2.51

TOTAL CATION 28.64

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SI02)

0
395
124
685
<0.01
0.87

52

0.00
6.47
2.58

19.32

TOTAL

0.00
282.09
190.66

1466.39

0.00
22.81

9.09
68.10

3358.96

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)=100.0 X 33.3 -
ALK. AS CACO3
PH

TOTAL ANION
1874

1670
1676
2980 UMHOS
3330 UMHOS
324

7.48

28.37

ION
TDS
EC

ACCURACY CHECK
RANGE

1.010 (.96 TO 1.04)
0.996 (.90 TO 1.10)
0.991 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 20 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.035

<0.0001

0.02
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.02
(0.0002
<O.01

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01

0.007

SCATIONS %ANIONS
80 60 40 20 0 20 40 60 80

------ I ---- I ---- I ---- I ---- I----I---- -

CA I

4G 1

* * I HCO3

I S04

ANALYST:

NIXON AND ALLEN
* *

V-K I ** ICL
II__I_ ..-- ---- I__I___I__I___I__I_

CHECKED BY:

_ _ _ _ _ _ _ _ _ _ _ _ _ _
LAB . NO :M3 6-364



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL-7

1-16-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: FEBRUARY 9, 1998

t

MAJOR AND SECONDARY CONSTITUENTS

MG/L EPM CONDUCTANCE %EPMITEM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

69
47

510
35

3.44
3.87

22.18
0.90

178.88
180.34

1084.60
64.80

11.32
12.73
72.98

2.96

TOTAL CATION 30.39

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
.337
155
745
<0.01

1.1
53

0.00
5.52
3.23

21.02

TOTAL

0.00
240.67
238.70

1595.42

0.00
18.54
10.85
70.61

3583.41

TOTAL ION

TDS(180 C)
TOT ION-0.5 HC03=
EC(25 C)
EC(DIL)- 90.8 X 40.0
ALK. AS CACO3
PH

TOTAL ANION
1952

1770
1784
3140 UMHOS
3632 UMHOS

276
7.48

29.77

ION
TDS
EC

ACCURACY CHECK
RANGE

1.021 (.96 TO 1.04)
0.992 (.90 TO 1.10)
1.014 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 124 +/- 2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MGfL
0.215

<0.0001

0.02
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

<0.0002
1.2

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01
<0.001

0.059

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI * * IHCO3
I I
I I

ANALYST:

NIXON AND ALLEN
MGI * * I 4s

I * ICLNA+K I *
CHECKED BY:

I441 PI P_
LAB.NO:M36-365



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL-8

1-16-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: FEBRUARY 9, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

71
47

455
29

EPM

3.54
3.87

19.79
0.74

CONDUCTANCE

184.08
180.34
967.73
53.28

SEPM

12.67
13.85
70.83

2.65

TOTAL CATION 27.94

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SI02)

0
407
110
679

<O.01
0.87

52

0.00
6.67
2.29

19.15

TOTAL

0.00
290.81
169.23

1453.49

0.00
23.73
8.15

68.13

3298.96

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)- 99.1 X 33.3 -
ALK. AS CACO3
PH

TOTAL ANION
1851

1640
1647
2950 UMHOS
3300 UMHOS

334
7.61

28.11
ACCURACY CHECK

ION
TDS
EC

0.994
0.996
1.000

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 19 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.022 MANGANESE(MN)

MERCURY(HG)
(0.0001 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.02 SILVER(AG)
<0.001 URANIUM(U)

MG/L
0.01

<0.0002
<0.01

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.01

0.005

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI * * IHCO3
I . . I

MGI * *

I.

1 S04

ANALYST:

NIXON AND ALLEN

NAK ** ICL

LAB.NO:M36-366

CHECKED BY:

_ _ _ _ _ _l _ _ _ _ _ _ _ _ _



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL-9

1-21-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

70
45

475
27

EPM

3.49
3.70

20.66
0.69

CONDUCTANCE

181.48
172.42

1010.27
49.68

SEPM

12.23
12.96
72.39
2.42

TOTAL CATION 28.54

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
331
155
685

<0.01
1.3

55

0.00
5.42
3.23

19.32

TOTAL

0.00
236.31
238.70

1466.39

0.00
19.38
11.55
69.07

3355.25

TOTAL ION

TDS(180 C)
TOT ION-0.5 HC03
EC(25 C)
EC(DIL)= 99.1 X 33.3 -
ALK. AS CACO3
PH

TOTAL ANION
1844

1670
1679
2970 UMHOS
3300 UiMHOS

271
7.48

27.97

ION
TDS
EC

ACCURACY CHECK
RANGE

1.020 (.96 TO 1.04)
0.995 (.90 TO 1.10)
0.984 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 12 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.006

<0.0001

0.04
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MGJL
0.02

<0.0002
<0.01

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01

0.020

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- I ---- I----I----I---- I ---- I----I---- -

CAI * * IHCO3 ANALYST:
I

GI * ISOI
NIXON AND ALLEN

-I * * ICL
-I ---- I ---- I ---- I- --- I- --- I- --- I- --- I- --- 1

CHECKED BY:

__ ________(v -_
LAB.NO:M36-613



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI. INC.
IDENTIFICATION: VASQUEZ BL-10

1-21-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUMfMG)
SODIUM(NA)
POTASSIUM(K)

85
62

545
34

EPM

4.24
5.10

23.71
0.87

CONDUCTANCE

220.48
237.66

1159.42
62.64

%EPM

12.50
15.04
69.90
2.56

TOTAL CATION 33.92

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SI02)

0
354
152
860
.<0.01

1.2
55

0.00
* . 5.80

3.16
24.26

TOTAL

0.00
252.88
233.52

1841.33

0.00
17.46
9.51

73.03

4007.94

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3-
EC(25 C)
EC(DIL)- 99.0 X 40.0 -
ALK. AS CACO3
PH

TOTAL ANION
2148

2000
1971
3530 UMHOS
3960 UMHOS
290
7.46

33.22

ION
TDS
EC

ACCURACY CHECK
RANGE

1.021 (.96 TO 1.04)
1.015 (.90 TO 1.10)
0.988 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 18 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.018

<0.0001

0.02
<0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.02

<0.0002
<0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<O.01
0.001

0O.011

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- I ---- I ---- I----1---- - ---- I ---- -

CAI * * I HCO3

ISOI

ANALYST:

NIXON AND ALLEN
* *

I

I

NA+KI * * ICL
- ---- I ---- I----I---- I ---- I---- I ---- I---- -

CHECKED BY:

aH~tA t'trvl
LAB.NO:M36-614



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM V-.
COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL #11

1-20-98
kBORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 11, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

71
46

475
25

EPM

3.54
3.78

20.66
0.64

CONDUCTANCE

184.08
176.15

1010.27
46.08

ZEPM

12.37
13.21
72.19
2.24

TOTAL CATION 28.62

CARBONATE(C03)
BICARBONATE(HC03)
SULFATE(504)
CHLORIDE(CL)
NITRAlE(N03-N)
FLUORIDE(F)
SILICA(SI02)

0
321
166
676
<0.01
1.3

51

0.00
5.26
3.46
19.07

TOTAL

0.00
229.34
255.69

1447.41

0.00
18.93
12.45
68.62

3349.03

TOTAL ION

TDS(180 C)
'T ION-0.5 HC03=
,(25 C)

EC(DIL)=.97.9 X
ALK. AS CAC03
PH

TOTAL ANION
1832

1670
1672
2900 UMHOS
3260 UMHOS
263

7.62

27.79

ION
TDS
EC

ACCURACY CHECK
RANGE

1.030 (.96 TO 1.04)
0.999 (.90 10 1.10)
0.973 (.95 TO 1.05)

33.3 =
RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 8.2 +/- 0.4MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM<BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.003

<0 .0001

0.02
<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
- 0.01
<0.0002
<0.01

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<0.01

0.003

%CATIONS ZANIONS
80 60 40 20 0 20 40 60 80

-i--------------i----i----! i----°---- i-CA

MG

+t

II
II
II :S04

ANALYST:

NIXON AND ALLEN
S S

I I
! . . t

.0 0 :CL
I I I---- a----:-------- : I t -

CHECKED BY:

G,'- G
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LAB.NO:M36-487



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: VASQUEZ BL-12

1-21-98
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: February 12, 1998

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

85
53

453
27

EPM

4.24
4.36

19.70
0.69

CONDUCTANCE

220.48
203.18
963.33
49.68

%EPM

14.63
15.04
67.95
2.38

TOTAL CATION 28.99

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
344
147
698

<0.01
1.0

53

0.00
5.64
3.06

19.69

TOTAL

0.00
245.90
226.13

1494.47

3403.18

0.00
19.87
10.78
69.36

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)-101.5 X 33.3 -
ALK. AS CACO3
PH

TOTAL ANION
1861

1700
1689
3010 UMHOS
3380 UMHOS

282
7.45

28.39

ION
TDS
EC

ACCURACY CHECK

1.021
1.007
0.993

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 26 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.021

(0.0001

0.02
<O.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

<0.0002
<0.01

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

<O. 01

0.008

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

1-1_ - --- I- --- I- --- I- --- I- --- I----I----_l I- - l

CAI

~iI
A'G I

I

* *

*

IHCO3

ISQI
NIXON AND ALLEN

ANALYST:

*

'IA+KI * * ICL
I- ---- I---- I----I---- I---- I---- I----I---- I-I

CHECKED BY:

64e >w 1
LAB.NO:M36-615



Production Wells



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1001
1455 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 3.22 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 --- …----------------------
Counting Error ------------------ …-…

3430
88

390
15

196000
723
237

8

10-12-04

10-12-04

10-08-04

11-01-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4232

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1001
1455 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.45
Specific Conductance, umhos/cm

@ 25 Deg. C. -----------------

Merks

3370 Allen

mg/L

215.1
310.1
375. 3

4500-Cl- B.

Calcium -----------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------

85
349
177
829

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4232

Respectfully Submitted,

Ca .

Carl F. Crownover, Pres.

form: Sl-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1204
0907 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ------------- …---------- 0.526 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

998
47

200
11

345000
951
200

7

10-12-04

10-12-04

10-08-04

11-01-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4233

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1204
0907 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.60
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3280

Merks

Allen

mg/L

215.1
310.1
375.3

4500-Cl- B.

Calcium ----------------------- 80
Bicarbonate ------------------- 327
Sulfate ----------------------- 178
Chloride ---------------------- 800

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4233

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasguez
#1210
0850 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L 0.500 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 -----------------------
Counting Error ------------------ +/-

784
43

100
8

284000
275
64

4

10-12-04

10-12-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4234

Respectfully Submitted,

C(4
Carl F. Crownover, Pres.

form: 51-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1210
0850 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04150.1
120.1

pH --------------- 7.53
Specific Conductance, umhos/cm

@ 25 Deg.C. -----------------

Merks

3360 Allen 11-15-04

mg/L

215.1
310.1
375.3

4500-Cl -

Calcium -----------------------
Bicarbonate -------------------
Sulfate -----------------------

B. Chloride ----------------------

108
295
202
821

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4234

Respectfully Submitted,

l C o

Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1211
0905 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 3.73 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------… ---
Counting Error ------------------ +/-

Gross Beta Activity -----------------
Counting Error ------------------ +/-

*Radon 222 -----------------------…----
Counting Error ------------------ …/-

Radium 226 --------------------------…

Counting Error ------------------ +/-

3920
113

1140
35

130000
606
203

7

10-12-04

10-12-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Csi37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4235

Respectfully Submitted,

Carl F. Crownover, Pres.

form: 51-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1211
0905 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.65
Specific Conductance, umhos/cm

@ 25 Deg.C. -------------- 3470

Merks

Allen

mg/L

215.1
310.1
375.3

4500-Cl- B.

Calcium ----------------------- 79
Bicarbonate ------------------- 348
Sulfate ----------------------- 179
Chloride ---------------------- 852

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4235

Respectfully Submitted,

Carl F. Crownover, Pres.

form: Sl-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1212
0920 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L 0.977 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

2331
73

370
15

380000
1010

387
9

10-12-04

10-12-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4236

Respectfully Submitted,

Cd -
Carl F. Crownover, Pres.

form: St-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1212
0920 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04150.1
120.1

pH --------------- 7.60
Specific Conductance, umhos/cm

@ 25 Deg.C.… ------- ------ 3310

Merks

Allen 11-15-04

mg/L

215.1
310.1
375. 3

4500-Cl- B.

Calcium ----------------------- 79
Bicarbonate ------------------- 331
Sulfate ----------------------- 179
Chloride ---------------------- 801

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4236

Respectfully Submitted,

PKt
Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1214
1015 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L 0.644 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ---------
Counting Error ------------------ +/-

Gross Beta Activity ----------------
Counting Error ------------------ +/-

*Radon 222 ----------------------------
Counting Error ------------------ +/-

Radium 226 --------- -----------------
Counting Error ------------------ +/-

850
50

281
16

47300
363
132

6

10-14-04

10-14-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4237

Respectfully Submitted,

CArF. C
Carl F. Crownover, Pres.

form: SI-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1214
1015 10-7-04

Method
Number

150.1
120.1

Analyst

pH --------------- 7.88
Specific Conductance, unhos/cm

@ 25 Deg.C. ----------- 3260

Analysis
Date

10-15-04

11-15-04

Merks

Allen

mg/L

215.1
310.1
375.3

4500-Cl- B.

Calcium ----------------------- 64
Bicarbonate ------------------- 356
Sulfate ----------------------- 176
Chloride ---------------------- 759

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4237

Respectfully Submitted,

09 Q
Carl F. Crownover, Pres.

form: Si-lo



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1216
1015 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L --------------------------- 2.97 10-27-04

pci /L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity --------------…---
Counting Error ------------------ +/-

*Radon 222 ------------- …-------------

Counting Error ------------------ +/-
Radium 226 ----------------------------

Counting Error ------------------ +/-

2652
92

322
18

183000
676
128

6

10-14-04

10-14-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4238

Respectfully Submitted,

Car

Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#t1216
1015 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.72
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3450

Merks

Allen

mg/L

215.1
310.1
375. 3

4500-Cl- B.

Calcium -----------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------

105
264
186
847

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4238

Respectfully Submitted,

Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1221
1450 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 0.585 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------- /-

*Radon 222 ---------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

768
49
146
12

111000
539
46

3

10-14-04

10-14-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta- CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4239

Respectfully Submitted,

Carl F. Crownover, Pres.

form: 51-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1221
1450 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH ------ …---- 7.52
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3350

Merks

Allen

mg/L

215.1
310.1
375.3

4500-Cl -

Calcium ----------------------- 88
Bicarbonate ------------------- 393
Sulfate ----------------------- 183

B. Chloride ---------------------- 788

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4239

Respectfully Submitted,

Carl F. Crownover, Pres.

form: Sl-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1222
1325 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 0.407 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activ
Counting Error

Gross Beta Activi
Counting Error

*Radon 222
Counting Error

Radium 226 ------
Counting Error

/1
T.y ------ …_________

…_____ _____ _____ + /-1-

849
51

175
13

158000
650
273

8

10-14-04

10-14-04

10-08-04

11-02-04
/1

______________________

__________________ /'1

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4240

Respectfully Submitted,

Carl F. Crownover, Pres.

form: 51-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1228
1330 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L 0.523 10-27-04

pci/L

900..0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

554
40
66
11

28900
276

11
2

10-14-04

10-14-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4241

Respectfully Submitted,

Carl F. Crownover, Pres.

form: St-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1222
1325 10-7-04

Method
Number Analyst

150.1
120.1

pH --------------- 7.48
Specific Conductance, umhos/cm

@ 25 Deg.C.… --- ---------- 3260

Analysis
Date

10-15-04

11-15-04

Merks

Allen

mg/L

215.1
310.1
375.3

4500-Cl- B.

Calcium ----------------------- 100
Bicarbonate ------------------- 346
Sulfate ----------------------- 195
Chloride ---------------------- 772

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4240

Respectfully Submitted,

Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371T4 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1228
1330 10-7-04

Method
Number

Analysis
DateAnalyst

150.1
120.1

pH --------------- 7.61
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3060

Merks 10-15-04

Allen 11-15-04

mg/L

215.1
310.1
375. 3

4500-Cl -

Calcium ----------------------- 78
Bicarbonate ------------------- 343
Sulfate ----------------------- 162

B. Chloride ---------------------- 752

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4241

Respectfully Submitted,

l .r
Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1237
1540 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 0.712 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ----------------…

Counting Error ------------------ +/-
Gross Beta Activity -------------------

Counting Error ------------------ +/-
*Radon 222 -----------------------------

Counting Error ------------------ +/-
Radium 226 ----------------------------
Counting Error ------------------ /-

1038
60

198
15

193000
724
221

7

10-14-04

10-14-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4242

Respectfully Submitted,

Carl F. Crownover, Pres.

form: 51-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1237
1540 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04150.1
120.1

pH --------------- 7.46
Specific Conductance, umhos/cm

@ 25 Deg.C. -----------------

Merks

3690 Allen 11-15-04

mg/L

215.1
310.1
375. 3

4500-Cl-

Calcium -----------------------
Bicarbonate -------------------
Sulfate -----------------------

B. Chloride ----------------------

160
337
181
936

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4242

Respectfully Submitted,

C-dy.
Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1238
1317 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 5.77 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------
Counting Error ------------------ …/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

5511
126
508
25

375000
980
148

6

10-14-04

10-14-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4243

Respectfully Submitted,

C, . Cs

Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1238
1317 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.54
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3270

Merks

Allen

mg/L

215 .1
310.1
375. 3

4500-Cl- B.

Calcium -----------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------

115
336
190
789

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4243

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1276
1130 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L 0.416 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ----------------
Counting Error -------- +-/-

Gross Beta Activity ------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

1164
63

278
17

290000
855
219

7

10-14-04

10-14-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4244

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1276
1130 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04150.1
120.1

pH --------------- 7.45
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3770

Merks

Allen 11-15-04

mg/L

215.1
310.1
375. 3

4500-Cl-

Calcium ----------------------- 105
Bicarbonate ------------------- 323
Sulfate ----------------------- 196

B. Chloride ---------------------- 962

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4244

Respectfully Submitted,

Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371 
P0 BOX 2552 78403

TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1277
1135 10-7-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 1.02 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

1327
69

186
15

382000
970
195

7

10-14-04

10-14-04

10-08-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Csi37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4245

Respectfully Submitted,

eC -. r
Carl F. Crownover, Pres.

form: 51-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#1277
1135 10-7-04

Method
Number Analyst

Analysis
Date

10-15-04150.1
120.1

pH --------------- 7.55
Specific Conductance, umhos/cm

@ 25 Deg.C- ----------------- 3910

Merks

Allen 11-15-04

mg/L

215.1
310.1
375.3

4500-Cl-

Calcium ----------------------- 115
Bicarbonate ------------------- 346
Sulfate ----------------------- 207

B. Chloride ---------------------- 988

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4245

Respectfully Submitted,

Carl F. Crownover, Pres.

form: Sl-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1230
1735 10-12-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L 0.012 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 ---------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

59
14
37
8

187000
1450

18
3

10-15-04

10-15-04

10-13-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4311

Respectfully Submitted,

Ca .C
Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1230
1735 10-12-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.38
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3200

Merks

Allen

mg/L

215.1
310.1
375.3

4500-Cl-

Calcium ----------------------- 69
Bicarbonate ------------------- 345
Sulfate ---------------------- 166

B. Chloride ---------------------- 773

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4311

Respectfully Submitted,

Carl F. Crownover, Pres.

form: Sl-10



TEL. 361-884-0371 
P0 BOX 2552 78403

TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1243
1735 10-12-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 0.028 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activ
Counting Error

Gross Beta Activi
Counting Error

*Radon 222 -------
Counting Error

Radium 226 ------
Counting Error

_______________

________________

638
.-t/- 41

174
+/- 14
---- 383000
+/- 2180

150
+/- 6

10-15-04

10-15-04

10-13-04

11-02-04

I-------------------
__________________
___________________.

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4312

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1243
1735 10-12-04

Method
Number Analyst

150.1
120.1

pH ------ …---- 7.37
Specific Conductance, umhos/cm

@ 25 Deg.C.… ----------- 3130

Analysis
Date

10-15-04

11-15-04

Merks

Allen

215.1
310.1
375. 3

4500-Cl- B.

mg/L

Calcium ----------------------- 73
Bicarbonate ------------------- 348
Sulfate ----------------------- 164
Chloride ---------------------- 752

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4312

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1247
1759 10-12-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 0.003 10-27-04

pci/L

900. 0

900.0

903.1

901.1M

Gross Alpha Activ
Counting Error

Gross Beta Activi
Counting Error

*Radon 222 -------
Counting Error

Radium 226 ------
Counting Error

__________________

/1
___________________

__________________ 1/-

36
12
28
8

361000
557

6.9
1.9

10-15-04

10-15-04

10-13-04

11-02-04

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

/1
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

/1

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4313

Respectfully Submitted,

Carl F. Crownover, Pres.

form: SI-51



PO BOX 2552 78403TEL. 361-884-0371

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1247
1759 10-12-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.42
Specific Conductance, umhos/cm

@ 25 Deg. C. -------------- __

Merks

3180 Allen

mg/L

215.1
310.1
375. 3

4500-Cl-

Calcium -----------------------
Bicarbonate -------------------
Sulfate -----------------------

B. Chloride ----------------------

77
339
169
768

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4313

Respectfully Submitted,

Carl F. Crownover, Pres.

form: Sl-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1248
1742 10-12-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L ___________________________ 0.212 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ …/-

2690
88
561

23
2900000

5860
836
14

10-15-04

10-15-04

10-13-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4314

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1248
1742 10-12-04

Method
Number Analyst

150.1
120.1

pH --------------- 7.33
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3210

Analysis
Date

10-15-04

11-15-04

Merks

Allen

mg/L

215.1
310.1
375. 3

4500-Cl-

Calcium ----------------------- 75
Bicarbonate ------------------- 348
Sulfate ----------------------- 181

B. Chloride ---------------------- 768

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4314

Respectfully Submitted,

C d C oP
Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1255
1703 10-12-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L 0.054 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 ----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

1050
56

255
16

680000
2920

234
7

10-15-04

10-15-04

10-13-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - Cs137

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4315

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1255
1703 10-12-04

Method
Number Analyst

150.1
120.1

pH --------------- 7.37
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3230

Analysis
Date

10-15-04

11-15-04

Merks

Allen

mg/L

215.1
310.1
375.3

4500-Cl-

Calcium --------------------- 80
Bicarbonate ------------------- 336
Sulfate ----------------------- 178

B. Chloride ---------------------- 786

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4315

Respectfully Submitted,

C 'a. C n re

Carl F. Crownover, Pres.

form: S1-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1260
1735 10-12-04

Method
Number

D2907-83

900.0

900.0

903.1

7500 Ra C.

Analysis
Date

10-27-04Uranium, mg/L --------------------------- 0.246

pci/L

Gross Alpha Activity ------------------
Counting Error ------------------ +/-

Gross Beta Activity -------------------
Counting Error ------------------ +/-

*Radon 222 -----------------------------
Counting Error ------------------ +/-

Radium 226 ----------------------------
Counting Error ------------------ +/-

351
35
74
11

69000
1020

71
4

10-15-04

10-15-04

10-13-04

11-02-04

Analysts: Moore/Nixon

Calibration: Alpha - Th230. Beta - Csi37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4316

Respectfully Submitted,

QtK
Carl F. Crownover, Pres.

form: 51-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1260
1735 10-12-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.86
Specific Conductance, umhos/cm

@ 25 Deg.C- -----------------

Merks

3590 Allen

mg/L

215.1
310.1
375.3

4500-C1-

Calcium -----------------------
Bicarbonate -------------------
Sulfate -----------------------

B. Chloride ----------------------

113
309
196
914

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4316

Respectfully Submitted,

C .r
Carl F. Crownover, Pres.

form: SI-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 04, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1266
1740 10-12-04

Method
Number

Analysis
Date

D2907-83 Uranium, mg/L 0.080 10-27-04

pci/L

900.0

900.0

903.1

7500 Ra C.

Gross Alpha Activ
Counting Error

Gross Beta Activi
Counting Error

*Radon 222 -------
Counting Error

Radium 226 ------
Counting Error

1/-
-_________________-

__________________ /1

107
19
48

9
64100

861
11

2

10-15-04

10-15-04

10-13-04

11-02-04
/1

_______________________

__________________ /1

Analysts: Moore/Nixon

Calibration: Alpha - Th230 Beta - CsI37

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-4317

Respectfully Submitted,

Carl F. Crownover, Pres.

form: SI-51



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 16, 2004

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez WF-1
#1266
1740 10-12-04

Method
Number Analyst

Analysis
Date

10-15-04

11-15-04

150.1
120.1

pH --------------- 7.27
Specific Conductance, umhos/cm

@ 25 Deg.C. ----------------- 3220

Merks

Allen

mg/L

215. 1
310.1
375.3

4500-Cl- B.

Calcium ----------------------- 83
Bicarbonate ------------------- 345
Sulfate ---------------------- 163
Chloride ---------------------- 785

Merks
Merks
Merks
Merks

11-12-04
10-15-04
11-04-04
10-21-04

Lab. No. M42-4317

Respectfully Submitted,

CC-P

Carl F. Crownover, Pres.

form: S1-10



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: #1301
Vasquez
12-14-04

Method
Number

Analysis
Date

150.1
120.1

pH ---------------- 7.43
Specific Conductance, umhos/cm

@ 25 Deg.C. ---------------------------

12-20-04

3180 12-20-04

mg/L

215.1
310.1
375.3

4500-Cl- B.
D2907-83

Calcium
Bicarbonate
Sulfate ----
Chloride -

.___________________

.___________________

83
323
183
718

0.015

12-30-04
12-20-04
12-21-04
12-29-04
12-29-04Uranium

pci/L

900.0

900.0

903.1

7500-Ra C.

Gross Alpha Activity -----------------
Counting Error ----------------- +/-

Gross Beta Activity ------------------
Counting Error ----------------- +/-

*Radon 222 ----------------------------
- Counting Error ----------------- +/-
Radium 226 ---------------------------

Counting Error ----------------- +/-

278
31

183
17

118000
540
46
2

12-20-04

12-20-04

12-17-04

01-07-05

Analysts: Merks (pH, Calcium, Bicarbonate, Sulfate,
Moore (Spec. Conductance, Uranium)
Nixon/Moore: Gross Alpha/Beta
Nixon (Radon 222, Radium 226)

Chloride)

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-5038

Signed: m__
Carl F. Crownover, Pres.

form: SI-8



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: #1303
Vasquez
12-14-04

Method
Number

Analysis
Date

150.1
120.1

pH ---------------- 8.19
Specific Conductance, umhos/cm

@ 25 Deg.C. -----------------

12-20-04

3180 12-20-04

mg/L

215.1
310.1
375.3

4500-Cl- B.
D2907-83

Calcium ----------------------
Bicarbonate ------------------
Sulfate --------------…-------
Chloride ---------------------

40
406

71
736

0.029

12-30-04
12-20-04
12-21-04
12-29-04
12-29-04Uranium

pci/L

900.0 Gross Alpha Activity -----------------
Counting Error ----------------- +/-

900.0 Gross Beta Activity ------------------
Counting Error ----------------- +/-

903.1 *Radon 222 -------------------------…--
Counting Error ----------------- +/-

7500-Ra C. Radium 226 ---------------------------
Counting Error ----------------- /-

Analysts: Merks (pH, Calcium, Bicarbonate, Sulfate,
Moore (Spec. Conductance, Uranium)
Nixon/Moore: Gross Alpha/Beta
Nixon (Radon 222, Radium 226)

269
30
55
13

12500
179
168

4

12-20-04

12-20-04

12-17-04

01-07-05

Chloride)

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-5039

Signed: C7At
Carl F. Crownover, Pres.

form: S1-8



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: #1305
Vasquez
12-14-04

Method
Number

Analysis
Date

150.1
120.1

pH ----------- 8.03
Specific Conductance, umhos/cm

@ 25 Deg.C. --------------------------- 2930

12-20-04

12-20-04

mg/L

215.1
310.1
375.3

4500-Cl- B.
D2907-83

Calcium ---------------------- 53
Bicarbonate ------------------ 375
Sulfate ---------------------- 105
Chloride --------------------- 655
Uranium ---------------------- 0.018

12-30-04
12-20-04
12-21-04
12-29-04
12-29-04

pci/L

900.0

900.0

903.1

7500-Ra C.

Gross Alpha Activity -----------------
Counting Error ----------------- +/-

Gross Beta Activity ------------------
Counting Error ----------------- +/-

*Radon 222 ------------------------…
Counting Error ----------------- …/-

Radium 226 ---------------------------
Counting Error ----------------- +/-

105
20
62
14

14800
190

13
1

12-20-04

12-20-04

12-17-04

01-07-05

Analysts: Merks (pH, Calcium, Bicarbonate, Sulfate,
Moore (Spec. Conductance, Uranium)
Nixon/Moore: Gross Alpha/Beta
Nixon (Radon 222, Radium 226)

Chloride)

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-5040

Signed: CYAK
Carl F. Crownover, Pres.

form: S1-8



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: #1307
Vasquez
12-14-04

Method
Number

Analysis
Date

150.1
120.1

pH ---------------- 8.07
Specific Conductance, umhos/cm

@ 25 Deg.C. --------------------------- 2550

12-20-04

12-20-04

mg/L

215.1
310.1
375.3

4500-Cl- B.
D2907-83

Calcium ______________________ 40
Bicarbonate ------------------ 398
Sulfate ---------------------- 117
Chloride --------------------- 507
Uranium ---------------------- 0.021

12-30-04
12-20-04
12-21-04
12-29-04
12-29-04

pci/L

900.0

900.0

903.1

7500-Ra C.

Gross Alpha Activity -----------------
Counting Error ----------------- …/-

Gross Beta Activity ------------------
Counting Error ----------------- +/-

*Radon 222 ----------------------------
Counting Error ----------------- +/-

Radium 226 ---------------------------
Counting Error ----------------- +/-

600
42
90
17

177000
672
410

6

12-21-04

12-21-04

12-17-04

01-07-05

Analysts: Merks (pH, Calcium, Bicarbonate, Sulfate,
Moore (Spec. Conductance, Uranium)
Nixon/Moore: Gross Alpha/Beta
Nixon (Radon 222, Radium 226)

Chloride)

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-5041

Signed: Od4
Carl F. Crownover, Pres.

form: S1-8



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: #1309
Vasquez
12-14-04

Method
Number

Analysis
Date

150.1
120.1

pH ---------------- 7.56
Specific Conductance, umhos/cm

@ 25 Deg.C. --------------------------- 2950

12-20-04

12-20-04

mg/L

215.1
310.1
375.3

4500-Cl- B.
D2907-83

Calcium ---------------------- 70
Bicarbonate ------------------ 409
Sulfate ---------------------- 81
Chloride --------------------- 663

12-30-04
12-20-04
12-21-04
12-29-04
12-29-04Uranium 0.006

pci/L

900.0

900.0

903.1

7500-Ra C.

Gross Alpha Activity -----------------
Counting Error ----------------- +/-

Gross Beta Activity ------------------
Counting Error ----------------- +/-

*Radon 222 ----------------------------
Counting Error ----------------- -/-

Radium 226 ---------------------------
Counting Error ----------------- …/-

119
21
50
12

123000
567
53

2

12-21-04

12-21-04

12-17-04

01-07-05

Analysts: Merks (pH, Calcium, Bicarbonate, Sulfate,
Moore (Spec. Conductance, Uranium)
Nixon/Moore: Gross Alpha/Beta
Nixon (Radon 222, Radium 226)

Chloride)

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-5042

Signed:
Carl F. Crownover, Pres.

form: 51-8



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: #1311A
Vasquez
12-14-04

Method
Number

Analysis
Date

150.1
120.1

pH ---------------- 7.62
Specific Conductance, umhos/cm

@ 25 Deg.C. ---------------------------

12-20-04

3060 12-20-04

mg/L

215.1
310.1
375.3

4500-Cl- B.
D2907-83

Calcium ----------------
Bicarbonate ------------------
Sulfate ----------------------
Chloride ---------------------
Uranium ----------------------

54
372
119
693

0.002

12-30-04
12-20-04
12-21-04
12-29-04
12-29-04

pci/L

900.0

900.0

903.1

7500-Ra C.

Gross Alpha Activity -----------------
Counting Error ----------------- +/-

Gross Beta Activity ------------------
Counting Error ----------------- +/-

*Radon 222 ----------------------------
Counting Error ----------------- +/-

Radium 226 ---------------------------
Counting Error ----------------- …/-

395
36

109
15

235000
765
190

4

12-21-04

12-21-04

12-17-04

01-07-05

Analysts: Merks (pH, Calcium, Bicarbonate, Sulfate,
Moore (Spec. Conductance, Uranium)
Nixon/Moore: Gross Alpha/Beta
Nixon (Radon 222, Radium 226)

Chloride)

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-5043

Signed: Cr F
Carl F. Crowrnover, Pres.

form: 51-8



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: #1322
Vasquez
12-14-04

Method
Number

Analysis
Date

150.1
120.1

pH ---------------- 7.78
Specific Conductance, umhos/cm

@ 25 Deg.C. --------------------------- 3140

12-20-04

12-20-04

mg/L

215.1
310.1
375.3

4500-Cl- B.
D2907-83

900.0

900.0

903.1

7500-Ra C.

Calcium ----------------------
Bicarbonate ------------------
Sulfate ----------------------
Chloride ---------------------
Uranium ----------------------

58
390
117
709

0.009

12-30-04
12-20-04
12-21-04
12-29-04
12-29-04

pci/L

Gross Alpha Activity -----------------
Counting Error ----------------- +/-

Gross Beta Activity ------------------
Counting Error ----------------- +/-

*Radon 222 ----------------------------
Counting Error ----------------- +/-

Radium 226 ---------------------------
Counting Error ----------------- +/-

2040
83

265
23

742000
1300
1340

16

12-21-04

12-21-04

12-17-04

01-07-05

Analysts: Merks (pH, Calcium, Bicarbonate, Sulfate,
Moore (Spec. Conductance, Uranium)
Nixon/Moore: Gross Alpha/Beta
Nixon (Radon 222, Radium 226)

Chloride)

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-5044

Signed: U (
Carl F. Crownover, Pres.

form: SI-8



PO BOX 2552 78403TEL. 361-884-0371

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: #1330
Vasquez
12-14-04

Method
Number

Analysis
Date

150.1
120.1

pH ---------------- 7.73
Specific Conductance, umhos/cm

@ 25 Deg.C. --------------------------- 2880

12-20-04

12-20-04

mg/L

215.1
310.1
375.3

4500-Cl- B.
D2907-83

Calcium ---------------------- 60
Bicarbonate ------------------ 382
Sulfate ---------------------- 135
Chloride --------------------- 661

12-30-04
12-20-04
12-21-04
12-29-04
12-29-04Uranium -______________________ 0.064

pci/L

900.0

900.0

.903.1

7500-Ra C.

Gross Alpha Activity -----------------
Counting Error ----------------- +/-

Gross Beta Activity ------------------
Counting Error ----------------- +/-

*Radon 222 ----------------------------
Counting Error ----------------- +/-

Radium 226 ---------------------------
Counting Error ----------------- +/-

46
15
26
12

19000
224

4.6
0.3

12-21-04

12-21-04

12-17-04

01-07-05

Analysts: Merks (pH, Calcium, Bicarbonate, Sulfate,
Moore (Spec. Conductance, Uranium)
Nixon/Moore: Gross Alpha/Beta
Nixon (Radon 222, Radium 226)

Chloride)

*Note: Value reflects Radon 222 content at time of sampling.

Lab. No. M42-5045

Signed: - -t
Carl F. Crownover, Pres.

form: S1-8



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Rosita
S.W. 4th Qtr.
Crews Hunting Camp Pond
12-20-04

Method
Number

Analysis
Date

150.1
120.1

pH --------------- 8.21
Specific Conductance 3500 umhos/cm @ 25 Deg.C.

12-21-04
12-21-04

D)2907-83 Uranium, mg/L -------------------------- 0.040
900.0 *Gross Alpha Activity, pci/L ------------ 51

Counting Error, pci/L ------------ +/- 13
900.0. *Gross Beta Activity, pci/L ------------- 28

Counting Error, pci/L ------------ +/- 7
00-Ra C. Radium 226, pci/L ---------------------- 20

Counting Error, pci/L ------------ +/- 1

12-21-04
12-22-04

12-22-04

01-07-0575

Analysts: Nixon & Moore
Calibration: Alpha - Th230 Beta - Cs137

*Note: EPA Method 900.0 is a drinking water screening procedure.
Its application to waters of high total dissolved solids
may result in unacceptably high counting errors due to
limitation on sample size. Recommended max is 500 mg/L.

Alternate method for determining activity may be considered.

Lab. No. M42-5118

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S2-4



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 10, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Rosita
S.W. 4th Qtr.
Crews Large Pond
12-20-04

Method
Number

Analysis
Date

150.1
120.1

pH --------------- 8.09
Specific Conductance 3740 umhos/cm @ 25

12-21-04
12-21-04Deg.C.

L)2907-83 Uranium, mg/L -------------------------- 0
900.0 *Gross Alpha Activity, pci/L ------------ 45

Counting Error, pci/L ------------ +/- 13
900.0. *Gross Beta Activity, pci/L ------------- 36

Counting Error, pci/L ------------ +/- 7
i00-Ra C. Radium 226, pci/L ---------------------- 10

Counting Error, pci/L ------------ +/- 1

.013 12-21-04
12-22-04

12-22-04

01-07-0575

Analysts: Nixon & Moore
Calibration: Alpha - Th230 Beta - Cs137

*Note: EPA Method 900.0 is a drinking water screening procedure.
Its application to waters of high total dissolved solids
may result in unacceptably high counting errors due to
limitation on sample size. Recommended max is 500 mg/L.

Alternate method for determining activity may be considered.

Lab. No. M42-5119

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S2-4



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2234
1330 2-1-05
pH 7.57 EC 4440

Constituents as Ions
Method
Number

Analysis
DateAnalyst

150.1 pH --------------- 7.57 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.

206.3
243.1
246.1
270.3

D2907-83

Calcium --
Sodium ---
Potassium

.______________________

Carbonate ---------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------
Uranium -----------------------

108
619

28
0

310
201

1040
57
0.057
0.04

<0.1
0.002
0.055

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0 Gross Alpha Activity -------…--
Counting Error ---------- +/-

900.0 Gross Beta Activity --------…--
Counting Error ---------- +/-

7500-Ra C. Radium 226 --------------------
Counting Error ---------- +/-

903.1 **Radon 222 ---------------------
Counting Error ---------- +/-

465
77

148
35

174
4

191000
985

* 02-07-05

* 02-07-05

Nixon 02-18-05

Nixon 02-03-05

Lab. No. M43-440

*Analysts: Nixon/Moore
**Note: Value reflects Radon 222 content at time of sampling.

Signed:
Carl F. Crownover, Pres.

form: 51-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2271
1335 2-1-05
pH 7.12 EC 5300

Constituents as Ions
Method
Number

Analysis
Analyst Date

Merks 02-07-05150.1 pH --------------- 7.31
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.
206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------------
Potassium ---------------------
Carbonate ---------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------
Uranium -----------------------

200
700
32
0

451
676

1100
64
0.073
0.08
3.5
0.006
0.127

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0 Gross Alpha Activity ----------
Counting Error ---------- +/-

900.0 Gross Beta Activity -----------
Counting Error ---------- +/-

7500-Ra C. Radium 226 --------------------
Counting Error ---------- +/-

903.1 **Radon 222 ---------------------
Counting Error ---------- +/-

296
65

150
34
79
3

257000
1120

* 02-07-05

* 02-07-05

Nixon 02-18-05

Nixon 02-03-05

Lab. No. M43-441

*Analysts: Nixon/Moore
**Note: Value reflects Radon 222 content at time of sampling.

Signed: Car
Carl F. Crownover, Pres.

form: S1-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2533
1340 2-1-05
pH 7.63 EC 4310

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH --------------- 7.52 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375. 3

4500-Cl- B.
3111 D.
206.3
243.1
246.1
270.3

D2907-83

Calcium
Sodium ------------------------
Potassium ---------------------
Carbonate ---------------------
Bicarbonate -------------------
Sulfate -------------…---------
Chloride -----------------…
Silica --------------…---------
Arsenic -----------------------

113
606
28
0

323
217

1040
58
0.046
0.62
0.1
0.043
0.020

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

Manganese -
Molybdenum
Selenium --

-----------------------------------------
---------------------

Uranium

pci/L

900.0 Gross Alpha Activity -------…--
Counting Error ---------- +/-

900.0 Gross Beta Activity -----------
Counting Error ---------- /-

7500-Ra C. Radium 226 --------------------
Counting Error ---------- +/-

903.1 **Radon 222 ---------------------
Counting Error ---------- +/-

3240
188
747
68

2480
15

41200
442

* 02-07-05

* 02-07-05

Nixon 02-18-05

Nixon 02-03-05

Lab. No. M43-442

*Analysts: Nixon/Moore
**Note: Value reflects Radon 222 content at time of sampling.

Signed: _ _ t
Carl F. Crownover, Pres.

form: Sl-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2535
1345 2-1-05
pH 7.69 EC 4250

Constituents as Ions
Method
Number

Analysis
DateAnalyst

150.1 pH ----------- 7.64 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.

206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------…-----
Potassium ---------------------
Carbonate ---------------------
Bicarbonate ---------------…-…
Sulfate -----------------------
Chloride --------------------…-
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------
Uranium -----------------------

108
619

27
0

307
208

1050
56

0.034
0.04
<0.1
0.025
0.026

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0 Gross Alpha Activity ----------
Counting Error ---------- +/-

900.0 Gross Beta Activity -------
Counting Error ---------- +/-

7500-Ra C. Radium 226 --------------------
Counting Error ---------- +/-

903.1 **Radon 222 ---------------------
Counting Error ---------- -/-

997
109
291

48
226

5
244000

1100

* 02-07-05

* 02-07-05

Nixon 02-18-05

Nixon 02-03-05

Lab. No. M43-443

*Analysts: Nixon/Moore
**Note: Value reflects Radon 222 content at time of sampling.

Signed:
Carl F. Crownover, Pres.

form: S1-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2549
1340 2-1-05
pH 7.64 EC 4070

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH --------------- 7.60 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.

206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------------
Potassium ---------------------
Carbonate ---------------------
Bicarbonate -------------------
Sulfate -------------------…---
Chloride ----------------------
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------

100
575

27
0

318
193
962

55
0.040
0.17

<0.1
0.002
0.011

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05Uranium

pci/L

900.0 Gross Alpha Activity ----------
Counting Error ---------- +/-

900.0 Gross Beta Activity -----------
Counting Error ---------- …/-

7500-Ra C. Radium 226 --------------------
Counting Error ---------- /-

903.1 **Radon 222 ---------------------
Counting Error ---------- +/-

867
98

205
43

534
7

86600
674

* 02-07-05

* 02-07-05

Nixon 02-18-05

Nixon 02-03-05

Lab. No. M43-444

*Analysts: Nixon/Moore
**Note: Value reflects Radon 222 content at time of sampling.

Signed:
Carl F. Crownover, Pres.

form: S1-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2550
1332 2-1-05
pH 6.85 EC 6420

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH --------------- 7.18 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375. 3

4500-Cl- B.
3111 D.

206.3
243.1
246.1
270.3

D2907-83

Calcium ----------------------- 356
Sodium ------------------------ 825
Potassium --------------------- 39
Carbonate --------------------- 0
Bicarbonate ------------------- 600
Sulfate ----------------------- 1240
Chloride ---------------------- 1310
Silica ------------------------ 72
Arsenic ----------------------- 0.097
Manganese --------------------- 0.15
Molybdenum -------------------- 9.2
Selenium ---------------------- 0.026
Uranium ----------------------- 0.246

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0 Gross Alpha Activity ----------
Counting Error ---------- +/-

900.0 Gross Beta Activity -----------
Counting Error ---------- +/-

7500-Ra C. Radium 226 --------------------
Counting Error ---------- +/-

903.1 **Radon 222 ---------------------
Counting Error ---------- +/-

1290
145
369

49
308

5
157000

901

* 02-07-05

* 02-07-05

Nixon 02-18-05

Nixon 02-03-05

Lab. No. M43-445

*Analysts: Nixon/Moore
**Note: Value reflects Radon 222 content at time of sampling.

Signed: 0Cr
Carl F. Crownover, Pres.

form: S1-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2552
1340 2-1-05
pH 7.56 EC 4340

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH ---------… -- 7.33 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B
3111 D.
206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------------
Potassium ---------------------
Carbonate ---------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------

105
625
29
0

312
206

1030
58
0.047
0.05

<0.1
0.006
0.016

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05Uranium

pci/L

900.0 Gross Alpha Activity ----------
Counting Error ---------- +/-

900.0 Gross Beta Activity -----------
Counting Error ---------- +/-

7500-Ra C. Radium 226 --------------------
Counting Error ---------- …/-

903.1 **Radon 222 ---------------------
Counting Error ---------- +/-

322
63
88
34

201
4

101000
700

* 02-07-05

* 02-07-05

Nixon 02-18-05

Nixon 02-03-05

Lab. No. M43-446

*Analysts: Nixon/Moore
**Note: Value reflects Radon 222 content at time of sampling.

Signed:
L7-Q

Carl F. Crownover, Pres.

form: S1-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2208
1455 2-1-05
pH 7.95 EC 4210

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH --------------- 7.76 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.

206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------------
Potassium ---------------------
Carbonate ---------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------
Uranium -----------------------

105
625

32
0

267
241

1020
53
0.200
0.12
0.3
0.154
3.22

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0

900.0

7500-Ra C.

Gross Alpha Activity ---------
Counting Error --------- +-/-

Gross Beta Activity -----------
Counting Error ---------- +/-

Radium 226 --------------------
Counting Error ---------- +/-

2670
176
712

68
105

3

* 02-07-05

* 02-07-05

Nixon 02-18-05

Lab. No. M43-447

*Analysts: Nixon/Moore

Signed: eCA_
Carl F. Crownover, Pres.

form: S1-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2219
---- 2-1-05
pH 7.74 EC 4430

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH - …---------- 7.82 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.

206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------------
Potassium ---------------------
Carbonate ---------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------
Uranium -----------------------

105
650

28
0

298
219

1110
57

0.027
0.25
0.1
0.021
0.110

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0

900.0

7500-Ra C.

Gross Alpha Activity ----------
Counting Error ---------- …/-

Gross Beta Activity -----------
Counting Error ---------- +/-

Radium 226 ------------------…-
Counting Error ---------- +/-

1050
114
287
45
485

7

* 02-07-05

* 02-07-05

Nixon 02-18-05

Lab. No. M43-448

*Analysts: Nixon/Moore

Signed:
Carl F. Crownover, Pres.

form: 51-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2321
1308 2-1-05
pH 7.47 EC 4530

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH --------------- 7.87 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.

206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------------
Potassium --------------------…
Carbonate ---------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------
Uranium -----------------------

120
638

28
0

331
188

1150
58
0.018
0.86
0.1
0.062
0.170

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0

900.0

7500-Ra C.

Gross Alpha Activity ----------
Counting Error ---------- +/-

Gross Beta Activity -----------
Counting Error ---------- +/-

Radium 226 --------------------
Counting Error ---------- +/-

1570
138
348
50

945
9

* 02-07-05

* 02-07-05

Nixon 02-18-05

Lab. No. M43-450

*Analysts: Nixon/Moore

Signed:
Carl F. Crownover, Pres.

form: S1-44



TEL.~~ 36-8-31P BX25 80

TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2323
---- 2-1-05
pH 7.86 EC 4220

Constituents as Ions
Method
Number

Analysis
DateAnalyst

150.1 pH --------------- 7.68 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.
206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------------
Potassium ------------- -----
Carbonate ---------------------
Bicarbonate -------------------
Sulfate -----------------------
Chloride ----------------------
Silica ------------------------
Arsenic -------------------
Manganese ---------------------
Molybdenum --------------- ___
Selenium ----------------------

113
631

35
0

295
222

1070
57
0.046
0.05
0.2
0.014
0.140

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05Uranium

pci/L

900.0

900.0

7500-Ra C.

Gross Alpha Activity ----------
Counting Error ---------- +/-

Gross Beta Activity -----------
Counting Error ---------- +/-

Radium 226 --------------------
Counting Error ---------- +/-

451
74

162
39

174
4

* 02-07-05

* 02-07-05

Nixon 02-18-05

Lab. No. M43-451

*Analysts: Nixon/Moore

Signed:
Carl F. Crownover, Pres.

form: 51-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2509
1510 2-1-05
pH 7.72 EC 4580

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH -- …--------- 7.76 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375. 3

4500-Cl- B
3111 D.
206.3
243.1
246.1
270.3

D2907-83

Calcium -----------------------
Sodium ------------------------
Potassium ---------------------
Carbonate ---------------------
Bicarbonate -------------------
Sulfate ----------------------…
Chloride ----------------------
Silica ------------------------
Arsenic -----------------------
Manganese ---------------------
Molybdenum --------------------
Selenium ----------------------
Uranium -----------------------

130
650

30
0

294
219

1150
54
0.055
0.07
0.1
0.014
1.15

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0

900.0

7500-Ra C.

Gross Alpha Activity ----------
Counting Error ---------- +/-

Gross Beta Activity -----------
Counting Error ---------- +/-

Radium 226 --------------------
Counting Error ---------- +/-

1460
131
314

50
196

4

* 02-07-05

* 02-07-05

Nixon 02-18-05

Lab. No. M43-452

*Analysts: Nixon/Moore

Signed: e a __ _

Carl F. Crownover, Pres.

form: S1-44



TEL. 361-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 24, 2005

URI, INC.
650 S. Edmonds Lane, Suite 108
Lewisville, Texas 75067

Report of Analysis

Identification: Vasquez
#2510
1510 2-1-05
pH 7.74 EC 4380

Constituents as Ions
Method
Number

150.1

Analysis
DateAnalyst

pH --------------- 7.62 Merks 02-07-05
mg/L

215.1
273.1
258.1
310.1
310.1
375.3

4500-Cl- B.
3111 D.

206.3
243.1
246.1
270.3

D2907-83

Calcium ----------------------- 114
Sodium ------------------------ 650
Potassium --------------------- 30
Carbonate --------------------- 0
Bicarbonate ------------------- 294
Sulfate ----------------------- 231
Chloride ---------------------- 1080
Silica ------------------------ 54
Arsenic ----------------------- 0.126
Manganese --------------------- 0.08
Molybdenum -------------------- 0.3
Selenium ---------------------- 0.005
Uranium ----------------------- 0.110

Merks
Merks
Merks
Merks
Merks
Merks
Merks
Allen
Allen
Allen
Allen
Allen
Moore

02-22-05
02-22-05
02-22-05
02-07-05
02-07-05
02-16-05
02-16-05
02-16-05
02-10-05
02-23-05
02-23-05
02-10-05
02-22-05

pci/L

900.0

900.0

7500-Ra C.

Gross Alpha Activity ----------
Counting Error ---------- +/-

Gross Beta Activity -----------
Counting Error ---------- +/-

Radium 226 --------------------
Counting Error ---------- -/-

139
42
65
27
64
3

* 02-07-05

* 02-07-05

Nixon 02-18-05

Lab. No. M43-453

*Analysts: Nixon/Moore

Signed: .
Carl F. Crownover, Pres.

form: 51-44
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 6
REGION 6

1445 ROSS AVENUE. SUITE 1 0o
DALLAS, TX 75202.2733

JUL 1-7 ws

Mr. 3effSaitas*|
Executive Director
Texas Natural Resource Conservation Commission
P. 0. Box 13087
Austin, Texas 78711-3087

Dear Mr. Saltay:

I an pleased to inform you EPA Region 6 has approved the Texas Natural Resource
consration Comnmission's (TNRCC) revision request to exempt portions of two aquifers for the
purposes of uranium mining. These exemptions are specific to:

1) that portion of the Oakville Sandstone Formatior, underlying approximately 842 acres,
at a depth of 150 to 210 feet subsurface, ten miles south-southeast of the City ofBruni in
Duval County, Texas (a. k. a. the Vasquez Project); ald

2) that portion of the Gollad Formation, underlying approximately 70 acres, at a depth of
140 to 260 feet subsurface, I1 miles northwest of the City of San Diego inDuval County,
Texas (a. k. a. ihe Rosita Project).

The vreal extent of the Vasquez and PRosita projects' exemptions are specifically defined in
the Uranium Resources Incorporated (URI) applications as initially conveyed by TNRCC to
Region 6 on September 17, 1997, and Februazy 4, 1998, respectively. The Rosita.Project is an .
extension to an exemption approved by Region 6 in October, 19&8.; Region 6 hbes approved these
exemptions as non-substantial revisions to the TNRCC's Underground Injection Control program.

These approvals are based upon the criteria stipulated in Title 40 of the Code of Federal
Regulations §146,4; wherein a portion of an aquifer maybe exempted if: (a) that portion does not
currently serve as a source of drinking water; and (b) it cannot now and will not, in the future,
serve as sisource of drinking water, because the aquifer is mineral producing or can be shown to
contain minerals that are expected to be conunercially producible. The record shows that these
criteria have been met.

These exemptions apply only to the injection of fluids into those portions of the Oakville
Sandstone and Goliad Formations as proposed in the applications. Injection of other fluilds (e. g.
hazardous wastes) or injection of fluids into other formnations that qualify as Xinderground sources
of drinking water would require additional approval.

R~cc9CYt101V oq-ab&W e Pi.d *fm V4911aD. 011 Saud~ ln n 00 Racycle Papr (AO% N'o anvumrncr
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If you have any questions, concerrung this approval, please contact me or have your staff

contact Larry Wright3 Chief, Source Water Protection Branch at (214) 665-7150.

*~er~jy yours,

A Director
Water Quality Protection Division

cc: Ms. Alice Rogers
Texas Natural R sourco Co1semvation ComMissiOn

Mr. John Santos
Trcxs Natural Resource Conservation Comilssion
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UNITED STATEU~ IRONM E N TAL P R CTI CJ N A G6. N C Y

AW.ED BANK TOWVR AT FOUNTAIN I'LACE
144S ROSS AVENUE

DALLAS, TEXAS 75202

May 15, 1987

Mr. Larry R. Soward
Executive Director
Texas Water Commission *
P.O. Box 13087, Capitol S$.Aion
Austin, TX 7871:F

Dear ?'r. Soward:

I am pleased to infor,', you of. EPA approval of your request to exempt
a portion of the 7o61iad-F#'npuation fFom the Underground Jn-jection Control '
(UIC) program rehirf'.ement that no fluid may be 'injected. into an Underground
Source of DrinkiribWater (11SOW). This approval is based-ugon the criteriaf
stipulated ir, 40 CpRn 44z a145.32 *nd.
allowing an aquifei`to bc e.slt!pted if:--(a) it,.snot currpnfly used a,s a
dripking water su 0ily, ;jlid (b) it cannot' be u5'ed as a-drinking water
source in the futuvee :becbuse it is mineral prOduciny or can be S ' Iy a -."2
permit applicant tr. conta.tu minerals that ar .eipe~cod to y.
producible. This ti:)proval ifllows inject""n fori-situ ur'anium mining:
only. If injection 'for vthrr purposes (e.g.., hazardous wnste disposal)
is planned into tn-I aqui'e , additional approval will be needed.

*i..
The approved exempted aquifer underlies the Uranium.Resources,

Inco*rporated, Kingsville Do:re Mines. Sitei-ndi ts -1imited-to'fhe'.j0per
Goliad Formation. -A detailed description of.'the .xempted aquifer:remaius
as described *in your April 15, 1986 and Februa:r-y 1'1, 1987, submittals.

If you have any quest*vons concerning this approval. plea.e co'dtaA -
rie or have your sta';f conitai-t John H. Walker at.5(214) -5716O, 'Thank
you for your contin-,*d coonpration. ' -

ly yours

E. Layton Jr., P. .
Re'gional Administrator

AY 2 198 \ MY 29 187 t ': ; M;*@fil
- et I
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION6

1445 ROSS AVENUE, SUITE 1200
DALLAS, TX 75202-2733

July 1, 1994

REPLY TO: 6W-SU

Mr. Anthony C. Grigsby
Executive Director
Texas Natural Resource Conservation

Commission
P.O. Box 13087
Austin, TX 78711-3087

Dear Mr. Grigsby:

I am pleased to inform you of EPA approval of your request
for an aquifer exemption extension for a portion of the Goliad
Formation from the Underground Injection Control (UIC) program
requirement that no fluid may be injected into an Underground
Source of Drinking Water (USDW), This approval is based upon the
criteria stipulated in 40 CFR §144.7(b) & (o)(1), §145.32, and
§146.4 containing regulations allowing an aquifer to be exempted
if: (a) It does not currently serve as a source of drinking
water; and (b) it cannot be used as a drinking water source in
the future because it is mineral producing or can be shown by a.
permit applicant to contain minerals that are expected to be
commercially producible. This approval will allow injection for
in-situ uranium mining only. If injection for other purposes
(e.g. hazardous waste) is planned into this aquifer, additional
approval will be needed.

The approved exempted portion of the aquifer underlies the
Uranium Resources, Inc. Yingsville Dome Project in Kleberg County
and is limited to the Upper Goliad Formation. A detailed
description of the exempted portion of the aquifer remains in the
exemption extension request and subsequent comment letters.

We recommend that in future Production Area Authorization
(PAAj actions that closer monitor well spacing and more frequent
monitor well sampling be incorporated in PAA's that are in closer
proximity to private water wells located in the buffer zone.

JUL 7 1994

], URANr; A L
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If you have any questions concerning this approval, please
contact me or have your staff contact Brian Graves at (214)
655-7193. Thank you for your continued cooperation.

Sincerely Yours,

ron 0. ;son, P.ES
irector //
ater M~arl rement Division (6W)

cc: Alice Hamilton Rogers ( RCC)
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Monitor Well Ring



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 4:6402-71447-29

PERMIT NO. WELL NO.KVEI MW22
- :ROE.AREA NO. SUBMITTED BY:URI

t ;OMFANY:URANIUM RESOURCES INC

SAMPLE NO.29
ElATE COLLECTEE':
MINE:

f BY :

SMP
1

3
4

I
I
I
I
I

DATE I T(C)l PH
I I
I I
I I
I I

ISFEC.CONrl.(UMHOS)I SPEC.CONE'. WELL:
I I NORMAL WATER LEVEL:
I I PUMF':SET@: MSL;
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
G PM
(MSL)
MSL

DATE RECEIVED*: 10-15-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO, 1)

ITEM STORET

CALCIUh
MAGNESIUM
SODAIUM
POTASSIUM

(CA)
(MG)
(NA)

(N)

009 15
00925
00929
00937

MG/L
(A)

27. 9
5.19
322
6 .38
TOTAL

F
(B)

=20. 04X
=12* 16X
--22.99X
=39. lOX
CATION =

E PM
(c)

1.39
.43
14.01
.16
15. 99

(El)
X52. 0=
X46 .6=
X48 .9=
X72. 0=

ECF (c)X(D) % EPM

72
20
685
12

6.70
2.70

87. 60
1 .00

CARBONATE (C03)
BICARB. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)

LUOQIUDE (F)
SILICA (SI02)

00445
00440
00945
00940
71851
00951
00955

45
273
194
197
.32
.57
18.3

TOT AL

=30. Oox 1.5
=61.02X 4.47
=48.03X 4.04
=35.45X 5.56

ANION = 15.57

X4 . 6=
X43.6 =
X73. 9=
X75s.9=

TOTAL =

127
195
298
422
1831

9 .60
28.70
25, 90
35.70

TDlS
TElS
EC
Ec

TOTAL IOQN
(1' C)
=TI-.5 HCO3
(25 C)
(11LUTE)= 99

70300

00095
X 18 =

00410
00403

1089. 66
928
953
1630 UMHOS
1780 UMHOS
299
8.83

ION
TDlS
EC

ACCURACY
1.03
o097
0 .97

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05AiLK. AS CAC03

P H

; CATION
80 60 40 20

% ANION
0 20 40 60 80

I W*** I **** I ***** I **** I **** I **** I **** I **** I
* * HCO3

MG * *
I **** I **** I **** I **** I ***� I **** I **** I **�* I

*

S04

CLNA+K*
I *:**I I **:** I **** I **** I **** I **** I **** I **** I

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
i FRSENIC

C hEPMIU M
IRON
LEA E

MG/L
(AS) 0.003
(CE') 0.02
(FE) <0.01
(PP) <0.02

ITEM MG/L
MANGANESE(MN) <0,01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.002

ITEM MG/L
URANIUM (U) 0.061
AMMONIA-N 0.18
RA 226(F'CI/L) 9.02

+/- 1.08

RiEMhFRl;S: CHECKED BY: DJJ/RKP



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 1:6402-71447-25

PERMIT NO. WELL NO.KVD MW18
FPROD.AREA NO. SUBMITTED BY:URI

.,OMF'ANY:URANIUM RESOURCES INC

SAMPLE NO.25
DATE COLLECTED:
MINE:

, BY:

SMF
1
2
3
4

I
I
I
I
I

DATE I T(C)I PH ISREC.COND. (UMHOS) I SPEC.COND.&WELL:
I I NORMAL WATER LEVEL:
I I PUMP:SETe: MSL;
I I BOT.OF:CASING SCF:

UMHOS
MSL
G PM
( hSL )
MSLI I LAND SURFACE DATUM:

DATE RECEIVED: 10-15-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STOF;ET

CALCIUM
MAGNES IUM
SODIUM
POTASSIUM

(CA)
(MG)
(NA)
(K)

00915
00925
00929
00937

MG/L F
(A) (B)

13 =20.04X
4.47 =12.16X
326 =22.99X
6.55 =3F.1oX

TOTAL CATION =

E FM
(C)

.65

.37
14.18
.17
15.37

ECF
(D1)

X52. 0=
X46.6=
X48.9=
X72. 0=

(C)X(10) ;: EPM

34
17
693
12

4.20
. 4 C!

92 . 30
i . 1 0

CARBONATE (CO3)
BICARB. (HCO3)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
FLUORIDE (F)
ILICA (SI02)

00445
00440
00945
00940
71851
00951
00955

36
227
198
209
*6?
.56
18,3
TOTAL.

=30.OOX
=61 .02X
=48.03X
=35,45X

1.2
3.72
4.12
5.9

X84.6=
X43.*6=
X73. 9=
X75. 9=

TOTAL =

102
162
305
447
1772

8.00
24.o;9
27.60
39 * 50

ANION = 14.94

TOTAL ION
TI'S (180 C)
TDS -TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 54
ALK. AS CACO3
F H

1039.57

x

70300 916
= 926

00095 1570
18 = 1690
00410 246

UMHOS
UMHOS

ION
TliS
EC

ACCURACY
1. 03
0.99

. 9 95

CHECK
0.96 TO 1.04
0,.?o TO 1.10
0.95 TO 1.05

00403 9.16

; CATION
80 60 40 20

% ANION
0 20 40 60 80

*, * H CO3
I *t**t I **.** I **** I**** I **1$~* I *t**1I**** I ***-1

MG*

NA+K*

S04

CL
I ** 0* I ***4 I 2* 020****46***so****I*** I****I

80 60 40 20 0 2C 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
,R .. RSENIC
k . ADMIUM

IRON
LEAI

'i MG/L
(AS) 0.004
(C1D) 0.01
(FE) 0.02
(FPB) <0.02

ITEM MG/L
MANGANESE(MN) <0*01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.003

I TEM * MG/L
URANIUM (U) 0.030
AMMONIA-N 0.02
RA 226(PCI/L) 2.06

+/- 0.38

REMARKS: CHECKED BY: DJJ/RKF

CL:REt -0583 TDWR-0678 ( REV . 4-6-83 ) ALL METHODS EPA APPROVED



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE S:6402-71447-24

PERMIT NO. WELL NO.KVI' MW17
V'RODI.AREA No. SUBMITTED BY:URI

i _OHhPANY:URANIUM RESOURCES INC

SAMPLE NO.24
DATE COLLECTED':
MINE:

,rpY:

SMF I
1 1
2 1
31
4 1

DATE I T (C) I PH ISPEC*CONE'. (UMHOS) I SPEC.CON'.*@WELL:
I I NORMAL WATER LEVEL:
I I PUMF':SETC: MSL;
i I BOT.OF:CASING SCR
I I LANEI SURFACE DATUM:

UMHOS
MSL
GPM
(MSL)
MSL

DATE RECEIVED: 10-15-87 DATE REPORTEDl: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STO:RET

CALCIUM
M AG N ES I U i
SOD' I UMH
P OTA S S I UM

'CA)
(0:. G)
(NA)

(K)

00915
0 or925
00929
00937

MG/L
(A>

22.8
4.74
331
5.92
TOTAL

F
(B)

=20.04X
=12*16X
=22.99X
=39.10X
CATION =

EPM
(C)

1*14
.39
14. 4
.15
16.08

ECF
(El)

X52. 0=
X46.6=
X48.9=
X72. 0=

59
18
704
11

(C)X(D) i EFM

7.10
2,40

89 .60
0.90

CARBONATE (CO3)
BICARB. (HCO3)
SULFATE (504)
CHLORi DE (CL)
NIfRATE (N03-N)
-LLUGRIDE (F)
.SILICA (SI02)

00445
00440
00945
00940
71851
00951
00955

30
266
228.
212
.46
.53
1895

TOTAL

=30.OOX
=61 .02X
=48.03X
=35.45X

1
4.36
4 .75
5.98

X84.6=
X43.6=
X73.9=
X75.9=

TOTAL =

85
190
351
454
1672

6.20
27.10
2? .50
37.20

ANION = 16.09

TOTAL TON
TIDS (180 C)
TD!S =lI-.5 HCO3
EC (25 C)
EC (EDILUTE)= 99
ALK. AS CAC03
PH

1119. 95
70300 970

00095
X 18.18=

00410
00403

987
1670
1800
269
8. 66

UMHOS
UMHOS

ION
TDIS
EC

ACCURACY
1.00
0.98
0.96

CHEC K
0G96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

; CATION
80 60 40 20

% ANION
0 20 40 60 80

I *�* 1 ****. I **** I *:*** I **** I **** I **** 1 ***A: I
CA

MEG

NA+K1

* *
I **** I *** * I **** I **** I **** I **** I **** I **** I

HCO3

S04* *

* CL
I *.***. I W*** I **** I **** I **** I **** I **** I ****. I

80 60 40 20 0 20 40 60 80

MINOR ANI TRACE CONSTITUENTS (GROUP NO. 2)

ITEh
( .. RSENIC

C ADMIUM
IFRON
LEAh

vi .MG/L
(AS) 0.010
(CE') 0.01
(FE) -<0.01
(PP) <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) <0.001

ITEM MG/L
URANIUM (U) 0.045
AMMONIA-N 0,12
RA 226(PCI/L) 2.15

+/- 0.38

REMARKS:. CHECKED BY: rJJ/RKF



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE o:6402-71447-31

PERMIT NO. WELL NO.KVD MW25
.P'RrOD.AREA NO. SUBMITTED BY:URI
-. ZOMPANY':URANIUM RESOURCES INC

SAMFLE NO.31
hATE COLLECTEDr:
MINE:

F BY :

SM P
1

3

ll

ElATE I T(C)l FH
I I
I I
I I
I I

ISPEC.CONDL.(UMHOS)I SFEC.CONrL.4WELL:
I I NORMAL WATER LEVEL:
I I PUMF':SETC: MSL;
I I BOT.OF:CASING SCR

UMHOS
MSL
GPM
(MSL)
MSL4 1 I I LAND SURFACE DiATUM.

DATE RECEIVED: 10-15-87 DATE REPORTErD: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORFET

CALCIUM
MAGNESIUM
SO'IUM
POTASSIUM

(CA)
(MG)
(NA)

(K)

00515
00925
OC'929
00937

MG/L
(LA)

25.5
5.15
342
6.9

TOTAL

F
(B)

=20.04X
=12.16X
=22.99X
=39. IOX
CATION =

E PM
(C)

1.27
.4 2
14.88
.1B
16,75

ECF
(L')

X52 .0=
X46 .6=
X4S.9=
X72. 0=

(C) X:(;l) % E'PM

66
20
727
13

7 .60
2. 50
e. * 80
i .1 0

CARBONATE (C03)
BICARB. (HCO3)
SULFATE (504)
CHLORIDE (CL)
NITRATE (N03-N)

.LUORIDE (F)
SILICA (502)

00445 51
00440 236
00545 219
00940 210
71851<. .1
00951 .58
00955 19.

TO

=30 . OOX
=61 02X
=48. 03X
=35.45X

1.7
3. B 7
4.56
5.92

X84. 6=
X43. 6=
X73 .9=
X75. 9=

TOTAL =

144
169
337
4 50
1926

10.60
24 .10
26.40
3 6. LO

h

TA~L ANION = 16.05

TOTAL ION
TDIS (180 C)
TIS =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 103X
ALK. AS CACO3
PH

;1 11 5 .93
70300 960

= 998
00095 1670
18 = 1850
00410 27?
00403 9.11

UMHOS
UMHOS

ION
TliS
EC

ACCURACY
i .04
0.96
C. * 6

CHECK1•
0.'6 TO 1.04
0.90 TO 1110
0.95 TO 1.05

% CATION % ANION
80 60 40 20 0 20 40 60 8C

CA * * HCO3

MG * * S04

NA+ K* * CL

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
(' RSENIC

CADMIUM
IRON
LEAD

1 MG/L
(AS) 0.002
(CDl) 0.01
(FE) 0.02
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.001

ITEM MG/L
URANIUM (U) 0.014
AMMONIA-N 0.14
RA 226(PCI/L) 5.21

+/- 0.86

REMARKFS: CHECKED BY: DJJ/RKP



GROUND WATER ANALYSIS REPOF:T-INSITU URANIUM MINING
FILE #:6402-71447-30

PERMIT NO. WELL NO.KVY' MW23
-FROD.AREA NO. SUBMITTED BY:URI
,O;MF'ANY: URANIUM RESOURCES INC

SAMPLE NO.30
DATE COLLECTED:
MINE:

I BY:

SMp
1
2
3
4

I
I
I
I
I

DATE I T(C) I PH ISPEC.COND*. (UMHOS) I SF'EC.CONtl.eWELL:
I I NOFRMAL WATER LEVEL:
I I PUMP:SET@: MSL;
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
GPM
(MSL)
MSL

DATE RECEIVED*: 10-15-87 DATE REPORTED: 11-17-87

MAJOR ANt' SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SOD'IUM
POTAS' I UM

(CA)
(MG)
(NA)
(K)

00915
00925
00929
00937

MG/L
(A)

19. 1
4.7
335
5.14
TOTAL

F
(B)

=20. 04X
=12. 16X
-22.99X
=39.10X
CATION =

E PM
(C)

.95

.39
14.57
.13
16.04

ECF
(El)

X52 .0=
X46. 6=
X48. 9=
X72 . 0=

(C)X(t() % EFM

50
16
713
9

5 , 90
2.40

90. .80
0.80

CARBONATE (C03)
PICARB. (HCO3)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
LUORIDE (F)

SILICA (S102)

00445
00440
00945
00940
71851<
00951
00955

21
325
194
196
. 1
.65
17.5
TOTAL

=30.00X
=61.02X
=48. 03X
=35*45X

.7
5.33
4.04
5. 53

X84 * 6=
X43 .6=
X73.9=
X75.9=

TOTAL =

59
232
298
420
1799

4 . 50
34. 20
25. 90
35.40

ANION = 15.6

TOTAL ION
TDS (160 C)
TIS =Tl-.5 HCO3
EC (25 C)
EC (DILUTE)= 99
ALK. AS CAC03
PH

70300

00095
X is

00410
00403

1118.19
968
956
1630 UMHOS
1780 UMHOS
301
8.7

ION
TDBS
EC

ACCURACY
1.03
1.01
099

CHECK
0.96 TO 1.04
0.90 TO 1,10
0.95 TO 1.05

% CATION
80 60 40 20

% ANION
0 20 40 60 80

I **** I *�** I **** I **** I **** I **** I **** I **** I
CA

MG

N A + t;

* *
I **** 1 **** I *:*** I **** I **** I **** I **** I **** I

I

* *

HCO3

504

CL
60** 0 * 0* *204*l6s*l****l****l*o**l****

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
F FSENIC

CAElMIUM
IFRON

LEAE

MG/L
(AS) 0.001
(CD) 0.01
.FE) 0,01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0,01
MERCURY (HG) <0.001
MOLY. (MO) 0.02
SELENIUM (SE) 0.002

ITEM MG/L
URANIUM (U) 0.007
AMMONIA-N 0.18
RA 226(PCI/L) 1.06

+/- 0.39

REMARKNS: CHECKED BY: DJJ/RKF



GROVND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 41:6402-71447-42

PERMIT NO. WELL NO.KVD MW24
PROE'.AREA NO. SUBMITTED BY:URI
;OMPANY:URANIUM RESOURCES INC

SAMPLE NO.42
DATE COLLECTED.:
MINE*:

SMFP
1
2
3

Il

DATE I T(C)I PH ISPEC.COND.(UMHOS)I SPEC.CONDI.@WELL:
I I NORMAL WATER LEVEL:
I I PUMF':SET@: M
I I BOT.OF:CASING

.rEY:

SL ;
SCFR

UMHOS
MSL
G FM
(MSL )
MSL4 1 I I LANE, SURFACE ElDATUMM:

DATE RECEIVED: 10-17-87 DATE REPORTED: 1 1-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STOR ET

CALCIUM
MAGNESIUM
SODEIUM
POTASSIUM

(CA)
(MCE)
(NA)
(K)

CARBONATE (C03)
BICARB. (HC03)
SULFATE (504)
CHLORIDE (CL)
NITRATE (N03-N)
-LUORIDlE (F)
iILICA (SI02i

00915
00925
00929
00937

00445

00440
00945
00940
71851<
00951
00955

MG/L
(A)

5.15
3.81
341
8.58
TOTAL

61
142
191
259
.02
.49

F
(B)

=20.04X
=12.16X
=22.99X
=39. lOX
CATION =

=30. 0oX
=61 .02X
=48. 03X
=35. 45X

E PM
(C)

.26

.31
14.63
.22
15.62

2.03

2.33
3 .98
7.31

ECF
(El)

X52.0=
X46.6=
X48.9=
X72. :0=

13
15
725
16

1.70
2.00

94 .9 0C
1 .4('

13 * OC

14.90
25.40
46.70

(CiX(E') %. EFM

X8k.6= 172

X43. 6=
X7, q 9_=
X75. 9=

TOTAL =

101
294
55'
i891

1S .2
TOTAL ANION = 15. 65

TOTAL ION
TDS (.180 C)
TDS -TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 103X
ALK. AS CAC03
PH

70300

00095
18 -

00410
00403

1030.25
1000
959
1670 UMHOS
1850 UMHOS
219
9.5

ION
TElS
EC

ACCURACY
1.00
1.04
0.98

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

% ANION

0 20 40 60 8C

CA

MG

NA+ K*

:4I .**:**I**** I *t**I **** I *t*** I **** I *.*** I t**** I

* *

HCO3

S04

CL*
6**** 4****I **I 2 4****0I6*0* ** * ** **8

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
F FSENIC

LA , MI UM
IFRON
LEA E

MG/L
(AS) 0.002
(CD) <0.01
(FE) 0.02
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) 0.09
SELENIUM (SE) 0.003

ITEM M6/L
URANIUM (U) 0.048
AMMONIA-N 0.18
RA 226(PCI/L) 202

+/- 0.38

REMARKS: CHECKED BY: DJJ/RKFP

of * 4 IT, . -^ Cr47 - r.o *sm ^ IS Ur% i r.r, is A I f ^ F Al I UYr-ITlifn.E- rr.A ADDOCMCf lr.



5F.OtUND WqTEr ANALYSIS REFOQRT-INSITU URANIUM MINING
F I'LE 4:6402-71,447- -1

FEF:MIT NO, WELL NO.#KVD MW1
-. F.RDI'.A*rFEA NO. SUBMITTED BY:URI

k _OMPANYIURANIUM RESOULRCES !NC

SAMPLE NO.1
DlATE COLLECTEDr:
MINE*$ <0.001

, BY .

SMF I
1 1
2 I
3 1
I, I

DATE I T(C) I PH ISPEC.COND. (UMHOS)I SPEC.COND.8WELL:
I I I NORMAL WATER LEVEL:
I I I I FUMF:SETG: MS_ i
I I I I BQT.OF:CASING SCR
I I i I LANE SURFACE EIATUM:

UiMH oE
MSL
CFr M
(MSL)
M S L

DATE RECEIVEDi: 10-09-87 DATE REPORTED: 11-17-67

MAJOR AND SECONDARY CONSTITUENTS (GROUF NO. 1)

I1T EiM 5TORE 1

CA"2LCIUMi
M AGN'E I - U ,
S.it ILI M
PF AS S 1 UL;i

; CA )
( M&)
(. NA)

( t'; ;

0091 5
0 C 9 2 _
C-0 929
00937

MG/L F
(;) (B)

19. Y =20 04X
At98 6 =12.16X
320 =22.99X
6 =3?.10X
TOTAL CATION

E F M
(C)

.99

.41
1 3 .c2
0 ..

15. 52

ECF
(D:*

X52. 0=
X46 .6=
X48 ..*=
X72_ . 0=

(C)X(r) % EF'PM

51
19
681
1 5

6 .40
2 . 6 C,

E 9,7v
1 . C'

CARBONATE C03)
BICARE. (HCrQ_)
c 2LFATE (SO4)
iCHLORF I iE ; Ci )
N1 F::ATE (003-N)
' Uc*prif (F)
_lL]CA (SI02)

00445

.o* 4.-
00945
C. 0 94
7 181 5 I <
00u51
OCm9?55

9

20?
214
.02

1 7. 51 -7
TOTAL

= 30. G0X
=61 C 02X
=48. 03X

=-35. 45X

. 1
5 * 1 i
4 - r5
6 *.04

X84 .6=
X43 . 6=
X73 . 9=
X75 . 9=

TOTAL =

25
232

458
179-4

i 3 6.0
32 4 SO

36 . 2 0

ANION = 15. 8

TOTAL ION
I . 1 6I' S C)
T DE I-E5 HCO3
EL (25 C)
EC (D1-LUTE):i
ALl. AS CACOZ
P H

lil4 .69
70300 9556

= 959

00095 1584 UMHOS
X = 1730 UMHOS

00410 271
:;C.403 8.27

ION
TDlS
EC

ACCURACY
0.98
1 .00
0.96

CHECiK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

% ANION
0 20 40 60 60

I 9$*.*' I #:*.:* I *: : I **** I ****. I * ** 1 ***:-4 I ***:*
* HCO3

MG

NA+K3'

* .* S04

CL
i ***A!****I*l* .4. l****l***#:*. I*** I*.** I **.*. I

80 6G. 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO, 2)

ITEM
;SENIC

CAD MI UM
IRON

LEAD

Mi3/L
(AS) <O.01
(Crl) <0.01
(FE) *.:0,02
(F'B- 0.01

ITEM MG/L
MANGANESE(MN) <0.001
MERCURY (HG) <0.01
MOLY. (MO) 0.001
SELENIUM (SE) 0.002

ITEM MG/L
URANIUM (U) 0.19
AMMONIA-N 0.80
RA 226(PCI/L) 0*.29

+f-

F. E M ;A RN=S: CHECKED BY: DJJ/RKP



GF.OUNrE WATER ANALYSIS REPORT-INSITU URANIUM MINING
F'ILE l:6402-71447-2

PERIT NO. WELL NO.KVD MW2
E'ROD.AREA NO, SUBMITTED BY:URI

; _;OMPANY:URANIUM RESOURCES INC

SAMPLE NO.2
DlATE COLLECTED:
MINE:

,BY;

SM P
1

3
4

I
II

I
I

DATE I T(C) I PH ISF'EC.COND.(UMHOS)I SF'EC.CONri.@WELL:
I I NORMAL WATER LEVEL:
I I F'UMF:PSETQ*: MSL;
I BOT.OF:CASING SCR
I I LANE' SURFACE DATUM:

UMHOS
MSL
G PM
(MSL)
MSL

hATE RECEIVED: 10-09-87 ['ATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM

CALCIUM
MAGNESIUM
SODI. I U1M
F QI AS S I U Ii

STORET MG/L
(A)

'0915 26.1

(MG)
(N A)
(K)

0(,925
00929
OC 937

4 .86
326
6.83
TOTAL

F
(B)

=20 . 44X
=12. 16X
=22.99X
=39. lox
CATION =

E PM
(C)

1. 3
.4
14 .18
.17
16,05

ECF
(El)

X52 . C=
X46 .6=
X48 .9=
X72.0=

( c )X(E) ;: EF'M

68
19
693
1 3

a.10

..50
88.30
1.10

CARBONATE (C03)
BICARB. (HC03)
SULFATE (1S;04.
CHLOR1F..IE (CL)
NITRATE (1`403-N)
'LUORIDE . F )
_.ILICA (S'G2;)

00 4 45
00440
0094 5
00940
71851<:<
00951
0 0 5'

30C
276
224
21 5_
. 1
.57
17.4
TOTAL

=30.00>x
=61 .02X
=48. 03X
=35t45X

1
4.52
4 . 6 6
6.06

X84.6=
X43. 6=
X73 .9=
X75. 9=
TOTAL =

85
197
34'5
460
18a6 C

6 .20
47 .80

28 . 7 C
3/ . 30

ANION = 16.24

TOIAL ION
TOE (190 C')
T11S =T-.5 HC03
EC (25 C)
EC (DILI-TE- 9,F
ALU. AS CACO3
P H

000?5
X 18.18=

00410
00403

1126.86
984
989
1605 UMHO0
1800 UMHOS
276
6.7

I0ON
TDlS
EC

ACCURACY
0.99-
0.99
0 . 96

CHECI;
0.95 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

; CATION
80 60 40 20

X ANION
0 20 40 60 80

CA * * HCO3

MG

NA+ K*

* S04

CL
I .4 * * I * *** I* *4' *' ** I ** *1* $. ** I *W$*

80 60 40 20 0 20 40 60 80

MINQOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEI'
R .:SE 1-i1C

CAElMIUM
IRON
LEAD

MG/L

(AS) 0.001
(CEi) <0.01
'FE) O.G1
(PB) <0. 02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.002

ITEM MG/L
URANIUM (U) 0.002
AMMONIA-N 0.14
RA 226(PCI/L) 0.63

+/- 0.2?

F. E M R 1;;5S: CHECKED BY: E'JJ/RKP



GFROU'ND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE t:6402-71447-3

PERMIT NO. WELL NO.KVD MW3
-FROD.AREA NO. SUBMITTED BY:URI

i OMPANY:URANIUM RESOURCES INC

SAMPLE NO.3
DATE COLLECTED:
MINE:

SMFP
1
2

4

I
I
I
I
I

DATE I T(C) I PH ISPEC.COND.(UMHOS) I SPEC.COND.2WELL:
I I NORMAL WATER LEVEL:
I I PUMF: SETE': M
I I BOT.OF:CASING
I I LANlD SURFACE DIA'TUM:

*B Y:

SL;
S CR

UMHOS
MSL
G PM
(MSL )
rlSL

DATE RECEIVED-: 10-09-87 DATE REPORTED': 11-17-67

MAJOR AND SECONDARY CONSTITUENTS (GROUF NO. 1)

ITEM

CALCIUM
MA G N ESIU ,
SOD I U M
F OTASSIU M

STOREET

(CA)
(MG)
(NA)
(K)

00915
00925
0 0929
00937

MG/L
(A)

26*4
5. 24
346
6.72

TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39 * lOX
CATION =

EPM
(C)

1.32
.43
15.05
.17
16.97

ECF
(ll)

X52 . O=
X46.6=
X48 . 9=
X72. 0=

( C)> r(i) % EFPM

69
20
736
1 _

7.80
2 . 50

88.70
1 .00

CARBONATE (C03)
BICAR*. (HC03)
SULFATE (504)
CHLORIDE (CL)
NITRATE (N03-N;

LUORF I DE (F)
SILICA (SI02)

00445
00440
00945
005940
71851 e
00951
00955

4
219
257

.04

.53
17

=30. OOX
=61.02X
=48.03X
=35.45X

1 .47
3. 59
5. .35
6.63

X84 . 6m
X43.6=
X73 . 9=
X75S 9=

TOTAL =

124
156
395
503
2015

8.60
21 .10

;I .40
3s . 90

TOTAL ANION = 17.04

TOTAL ION
TI S (1SC0 C)
T';E =T_- .'5 HCO3
EC '25j Ci
Er U'#ILUTE '
ALK. AS CACGE_
PH

703C00

C00095
x=

0G4 10
0 0 4 0

1156.93
1110
1047
1725 UMHOS
1930 UMHOS
2 53
E I 5

ACCURACY
ION 1.00
TEIS 1.06
EC 0.96

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

I! ChAION
5C 60 40 20

% ANION
0 20 40 60 80

Ik.4 :j- 4: " I4**:f4 * *: *:*I3:* * A I ***I* * I
HCO3

VIG

* CL
I***I'I***l*I****:*,**i**.* 1***.4k i iiA4.#:i

80 60 40 20 0 20 4A0 60 8so

:!NOR AND TRACE CONSTITUENTS (GROUP NO. 2)

-...:. MG/L
C _-- : .. f!E I 0. 00 1

( _. , I
' , I- -' ;, , I. *. :;

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.001

ITEM MG/L
URANIUM (ULI 0.010
AMMONIA-N 0.-4
RA 226(PCI/L) 1.17

+/- 0.3_

CHECKED BY-: DJJ/RKP



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 4:6402-71447-4

PERMIT NO. WELL NO.KVD MW4
F.ROD.AREA NO, SUBMITTED BY:fURI
.QMPANY:URANIUM RESOURCES INC

SAMPLE NO.4
DATE COLLECTED:
MINE:

I BY :

SMP
1

3
4

I
I
I
I
I

DATE I T(C)I PH ISPEC.COND.(UMHOS) I SPEC.CoNri.*WELL:
I I NORMAL WATER LEVEL:
I I PUMF: SETC: MSL;
I I BOT.OF: CASING SCR
I I LAND' SURFACE DATUM:

UMHOS
MSL
G PM
(MSL)
MSL

DATE RECEIVEDl: 10-09-87 hATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
M AGNES I U M
SO I, IUM
'QTAhSSIUM

(CA)
(MG)
(NA)

(K)

00915
00925
00929
0 937

MG/L
(A)

19.6
A .97
318
6. 21
TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39. lox
CATION =

E PM
(C)

.98
.41
13.83
.16
15.38

ECF
(E)

X52 0=
X46 .6=
X48.9=
X72 .0=

51
15
676
11

6.4I

89. ., 0

I0c

(C) X (D) % Ei-'I

CARBONATE (CO3)
BICARB. (HCO3)
SULFATE (S04)
CHLORIDE (CL>
NITRATE (N03-N)
'LUORI DE (F)
:ILICA (SI02)

00445
00440
00945
00940
718 51<..
00951
00955

30
297
199
206
. 1
.55
17

=30. OOX

=61 .02X
=48. 03X
=35.45 X

1
4.87
4.14
5.£1

X84. 6=
X43 . 6=
X73. 9*_
X75. 9=

TOTAL =

8_5
212
306
441
1801

6.30
30 . 6
26 .20
:..6 .0

TOTAL ANION = 15.82

TOTAL ION
TiS (1E0 C)
TE'S =TI-.5 HC03
EC (25 C)
EC (DILUTE)= 9'
ALK. AS CAC03
PH

9 X

1098.43
70300 956

= 950

00095 1549
18 = 1780 1
00410 263
00403 8.32

UMHOS
UMHOS

ION
Tr'S
EC

ACCULIRACY
C, . 97
1 . 01.
0 .9$'

CHECK
0.96 TO 1.04
0.90 TO 1.10
O.°5 TO 1.05

% CATION X ANION
80 60 40 20 0 20 40 60 80

C A

MGC

* * HCO3

SB4

CL
IN A* * * I * * * IK * * * I * * * k . * 1 * * * * 1 * * * * I * * * 4 I * * * * I

NhNA+I<*
I **.** I ****. I **** I. * **8 |*St I ***. tX **4 1 **ts I * ***

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
- F:SENIC

;AD MIUM
IRON
LEA E

i MG/L
(AS) 0.001
(CE') 0.01
(FE) <0.01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HGi <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.001

ITEM MG/L
URANIUM (U) 0.002
AMMONIA-N 0.03
FA 226(PCI/L) <0.18

+/- 0.14

REMARKS: CHECKED BY: DJJ/RKF

r, * 0 0 . %C'. o-' ,rrt.ur._% L '7 C I r-s C _~a II A 4- 61 I MFTwmlTIl FFA 4APFF'RtVEr



GROUND WATER ANALYSIS REFORT-INSITU URANIUM MINING. 7
FILE i: 6402-71447-5

PERMIT NO. WELL NO.KVE' MW5
PROE'.AREA NO. SUBMITTED' BY:URI

OMPANY:UF:ANIUM RESOUCES INC

SAMPLE NO.5
EDATE COLLECTED:
MINE:

SM P
1
2
3

I
I
I
I

DATE I T(C) I PH ISPEC.CONE'.(UMHOS)I SPEC.CQNrl .WELL:
I I NORMAL WATER LEVEL:
I I F'UMP:SETE: M
I . I BOT.OF:CASING

SL ;
S CFe

UMHOS
MSL
G FM
(MSL)
M5 L4 1 I I LANE' SURFACE ElATUM:

DATE RECEIVED': 10-09-87 ElATE REFORTED': 11-17-87

MAJOR ANrl SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM

CALCIUM
MAGNESIUM
SODr I UM
P QTA SSI U M

(CA)
(MCG)
(NA)

(K)

STOF:ET

00915
00925
00929
00937

MG/L
(A)

22. 1
4. 11
316
6.31
TOTAL

F
(B)

=20. 04X

=12. 16;.
=22. 99X
=39. lOX
CATION =

E PM
(c)

1.1
.34
13.75
4 1 6
15.35

ECF
( El )

X52. 0=
X46 .6=
X48 . 9=
X,72. 0=

(C>X(E') % EP.Im

57
16
672
12

*. 2 C
S9. 6O

1.00

CARBONATE (C03)
BICARB. (HC03)
SULFATE (SOl0i
CHLORIDE (CL)
NITRATE (N03-N)
FLUORIDE (F;

ILICA (SI02)

00445
00440
00945
00940
72 851.L
009951
o0955

30
273
201
201
. 1
.54
17. 6
Ttl ;AL

=30. OOX
=61 .02X
=48. 03X
=35.45 X

1
4 .47
4 *18
5.67

X84 . 6=
X43. 6=
X73.9=
X75 .9=

TOTAL =

85
195
30O
430
1776

6 .50
29. 20
.!: .. 30
H/ .00

ANION = 15.32

TOTAL ION
TDS (180 C> 70300.
TE'S =TI-.5 HCO3
EC (25 C) 00095
EC (EDILUTE)= 94 X 18.18=
ALK. AS CAC03 00410
PH 00403

1071 .76
920
35
1572 UMHOS
1710 UMHOS
273
8.55

IO N
Tr, S
EC

ACCURACY
1 .00
0.98
d. 96

CH'ECt
0.9e TO 1.04
0.90 TO 1.10
0.95 TO 1.05

; CATION
80 60 40 20

X ANION
0 20 40 60 8C

CA

MG

* I
I **** I **** I **** I **** I **** I **** I **** I �**.*:!

*

HCO3

;i-,.

CLNA+K*. *
I **:** I ****. I ***A: I **** I **.** I ** ** I **** I **** I

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
'RSENIC
AD~MIUM

IRON
LEAI

1 MG/L
(AS) 0.001
(CtD) 0.01
(FE) <0.01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0,001

ITEM
URANIUM (U)
AMMONIA-N
RA 226(PCI/L)

+1-

* MG/L
0 .004
0.02
.f;O .44
0. 4 3

REMARKS: CHECKED BY: rtJJ/RKFP

CL: RF'F-0583 TDRwF-0678 ( REV . 4-6-83 ) ALL METHODS EPA APPROVED



GFOQLN11 WATEF: ANALYSIS REPOF:T-INSITU URANIUM MINING
FILE 1: 6402-71447-6

PERMIT NO. WELL NO.KVD MW6
r0. h:Eh NO . SUBMITTED BY:URI

.ZOMF'ANY:URANIUM RESOURCES INC

SAMPLE NO.6
DATE COLLECTED:.
MINE:

, E. 'Y:

SM P
1
2
3
4

I
I
I
I
I

DATE I T (C) I PH ISPEC.COND. (UMHOS) SPEC.CONDs.WELL:
1 I NORMAL WATER LEVEL:
I I F'UMF:SETe: MS i
I I BOT.OF:CASING SCR

UMIHOS
MSL
GF' M
(MS L)
MSLI I LANE' SURFACE DATUm:

DATE RECEIVED: 10-09-87 DATE REPORTED: 11-17-87

MAJOR ANDt SECONDARY CONSTITUENTS (GROUF NO. 1)

ITEM STORET

CALC I UM
MAGNESIUM
SQOD I UlM
F 0TASSI UM

(CA)
(MG)
(NA)

(K)

GOC915
00925
C0029
00937

MG/L
(A)

15.6
4 .05
320
6 .4 7

TOTAL

F
(B)

=20. 04X
=12. 16X
=22. 99X
=39. lox
CATION =

E PM
( C )

.78

. 33s

13 .92
. 1 7
15. 2

ECF
(1')

X52. 0=
X46 6=
X48 .9=
X72. 0=

(C)X(D) ; EPM

40
1 6
681
12

-l. I 0
?, ? f'i
21. 20

91. (60
1 * ()0

CARBONA1TE (CQ3)
BICARB. (HCQ3)
SULFATE (SQ4)
CHLORIDE (CL)
NITRATE (NQ -N)

LL U RI 1D E (F)
SILICA (SI02)

00445 30
00440 270
00945 189
00940 210
71851<. .04
00951 .61
00955 16

=30 . OOX
=61 .02X
=48 .03X
=35. 45X

1
4 . 42
3.94
5.92

X84 .6=
X43 . 6=
X 73 ,9 =
X75 .9=
TOTAL =

85
193
291
4'50
1768

6. 5 o
28. .0
2tu ,S0
3S .70

TOTAL ANION = 15.28

TOTAL ION
Ti'S (1e0 C) 70300
TES =TI-.5 HCO3
EC (25 C) 00095
EC (DILUTE)= 96 X 16 =
ALK. AS CACO3 00410
PH 00403

1061 . 77
900
927
1592
1760
271

*_'

UMHOS
UMHOS

IO N
TIDS
EC

ACCURACY
0.99
0 .97
1 C00

CHECiK
C0.96 TO 1.04
0.09c 10 1.10
0.95 TO 1.05

X CATION
80 60 40 20

X ANION
0 20 40 60 80

HCO3

M G * S04

NA+K* ' CL
I *** I 1*t~ *** I It***tt* I **** I***.I' I 3'Yf*.* I

80 60 40 20 0 20 40 60 80

MINOR ANt TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
.RSENIC

CADt MI UfM
IRON
LEADl

t MG/L
(AS) 0.001
(CD) 0.01
(FE) 0.01
(PP) <0.02

ITEM MG/L
MANGANESE(MN) s0.01
MERCURY (HG) <0.001
MOLY. (MO) <0,01
SELENIUM (SE) 0.001

ITEM Mlt/L
URANIUM (U) 0.006
AMMONIA-N 0.12
RA 226(FCI/L) *::0.31

+/- 0.zo

R:EMARKS: CHECKED BY: EDJJ/.RKF



GRONE' WATER ANALYSIS REPORT-INSITU UF:ANIUM MINING
FILE 4:6402-71447-7

PERMIT NO. WELL NOKVD MW7
PROD.AREA NO. SUBMITTED BY:URI
;OMFANY URANIUM RESOURCES INC

SAMPLE NO.7
E'ATE COLLECTED:
MINE:

,BY:

SMtP
1
2
3
4

i
I
I
I
I

DATE I T(C) I PH ISPEC.CON*. (UMHOS ) SPEC.CONE'.@WELL:
I I NORMAL WATER LEVEL:
IlI PUMF:SET2: MSL;
I I BOT.OF:CASING SCR
I I LANE' SURFACE DATUM:

UMHOS
MSL
GPM
(MSL)
MSL

DATE RECEIVED: 10-09-87 DATE REPORTED: 11-17-87

MAJOF: ANt' SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STOREET

CALCIUM
MAGNESIUM
SOD' I U M
F QTASSIUtM

(CA)
(MG I
(NA)

( K)

00915
00925
0c*29
00937

MG/L
(A)

19.5
4.81
3 1 5
6. 94
TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39. lox
CATION =

EFPM
(C)

.97
.4
13.7
*18
15.25

ECF
(El)

X52 .0=
X46.6=
X48.9=
X72.0=

(C)X(rD) ; EFPM

51
18
670
13

6.40
2.60

89.80
1.20

CARBONATE (C03)
BICA RF. (0tCO3)
SULFATE (S04)
CHLORIDE (C:L)
NITRATE (N03-N)
-LUORIEIE (F)
_.TLICA (SIC02)

00445
00440
00945
00940
71851
00951
0095 5

21
285
196
208
1.04
.52
17.4
TOTAL

=30.OOX .7
=61.02X 4.67
=48.03X 4.08
=35.45X 5. 87

ANION = 15.32

X84 .6=
X43.6=
X73. 9=
X75.9=

TOTAL =

59
204
302
445
1762

4.60
30.50
26.60
38.30

TOTAL ION
TDS (180 C)
TDS =TI-.5 HCO3
EC (25 Ci
EC (D1ILUTE)= 95 X
ALK. AS CACO3
FH

70300z.

00095
18.18=
00410
00403

1075.21
968
933
1577 UMHOS
1730 UMHOS
266
8.49

ION
T BS
EC

ACCURACY
1.00
1.04
0.98

CHEC K
0.96 TO 1.04

.0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

% ANION
0 20 40 60 80

I **** I **** I **** I **** I **** I **** 1 **** I **** I
CA

MG

NA+K*

* *

* *

HCO3

S04

CL
I ***�: I * *** I **** I **** I **** I **** I **** I **** I

*

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO, 2)

ITEM MG/L
':SENIC (AS) 0.001

'-ADMIUM (CD> 0.01
IRON -.FE) <0.01
LEAD (Pt') <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.002

ITEM MG/L
URANIUM (U) 0.042
AMMONIA-N 0,04
RA 226(PCI/L) 0.36

+/- 0.36

REMARKS: CHECKEDI BY: DJJ/RKP

rt1 - _n1 Trrl.te._- S 70 IC-crl A- Z 0'7 Al I uMrVl-n.o rr.A ^r.r.r.eil irrt



GREOUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE #: 6402-71447-8

PERMIT NO. WELL NO.KVD MWS
- ROa.AREA NO. SUBMITTErD BY:URI

;. OMFANY:URANIUM RESOURCES INC

SAMPLE NO.8
EDATE COLLECTED:
MINE: 0.004

I BY:

SM P
1
2
3
4

I
I
I
I
I

DATE I T (C) I FPH ISPEC.CONrl.(UMHOS) I SPEC.COND.2WELL.
I I NORMAL WATER LEVEL:
I I PUMP:SETG: MSL;
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
GPM
(MSL)
MSL

DATE RECEIVED: 10-09-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUF NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SO DI UM
F GTASSI UM

(CA)
(MG)
(NA)
(

00915
00925
00929
00937

MG/L
(A)

17.4
5.3
32C0
6.35
TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39. lOX
CATION =

E PM
(c)

.87

.44
13.92
.16
15,39

ECF (C)x(D) % EPM
(Dl)

X52 .0=
X46.6=
X48.9=
X72. O=

45
20
681
12

5.70
2.90

90. 40
1 .00

CARBONATE (C03)
E4ICARL. (HC03)
SULFATE (504)
CHLORIDE (CL)
NIlRATE (N03-N)

'_UoF:IDrE (F)
6ILICA (SI02)

00445
00440
00945
00940
71851
00951
00955

15
294
194
214
2
.53
17.2
TOTAL

=30. OOX
=61 .02X
=46 *03X

=35 .45X

.5
4 .82
4. 904
6.04

X84.6=.
X43.6=
X73 *9=

X75.9=
TOTAL =

42
210
298
458
1766

3.20
31.30
26.20
39.20

ANION = 15.4

TOTAL ION
TDS (1Q0 C)
TDS =TrI-.5 HCO3
EC (25 C)
EC U'I ILUTE)=
ALK. AS CACO3
PH

X

1085.78
70300 968

= 939
00095 1613 I

= 1730 1
JMHOS
JMHOS

ION
TIlS
EC

ACCURACY
1.00
1.03
0.98

CHECK
0.96 TO 1.04
0.90 TO 1,-1O
0.95 TO 1.0500410

00403
266
8.39

% CATION
S8 60 40 20

; ANION
0 20 40 60 80

I **** I **** I **** I **** I *�** I **** I *** * I **** I
* * I

MG

NA+0

I **4* I **** I **** I **** I **** I 4:*** I **** I **** I

*I
I * *** I ****-: I *** * I *** I **** I **.** I **** I **** I

80 60 40 20 0 20 40 60 80

HCQ3

04

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
RSENIC 1

CADMIUM
IF:ON I
LEAl,

MG/L
(AS) 0.01
(CEi) 0.02
(FE) <0*02
(PB) 0.01

ITEM MG/L
MANGANESE(MN) <0.001
MERCURY (HG) <0.01
MOLY. (MO) 0.002
SELENIUM (SE) 0.021

ITEM
URANIUM (U)
AMMONIA-N
RA 226(PCI/L)

/ -

MG/L
0. 18
0.96
0. 35

REMAFRKS: CHECKED BY: E'JJ/RKF



i-F. C:: ,,JT-,, L. A'LYSI? E:EF ORT-IHSI 'U URA.Nji TUoI MI.i" i:G
FILE c40_-.7AC-I

PERMZT it'-1 U ELL [0ikE'MW14
Ft E AREA_ NO. SUb'ilO ?TEL' i£1. UR,-

'ON? hFNY : UF.AN I UM R F.i '_ S E :FCES I NC

-;.H PF L E Nq 0, IA
Il!'i _TL. C 0i L L_ E C T E 'i :

Pt .-.!'

SMP F
1

,~

I
I
I

I
I

D ATE I T(C) I PH
I i
I I
i I
I I

tI* F- C .(-ONb .1, U EU.i H M . ! -1 _ LI. C O IV . E W E L L. .
I I iORiAL WAl ER LEVEL;

;.. ; 2 .- - C: i t- 'j E h-.. '
I r Ci E GI--

fl. C

I .1¶c.r

1. ;t**
I I L NA I .iFr- A CE: £ItnT 1.JHi

: RECEIVEit' 10-05-37 DATEE REPOCR ED: i .. - - ' ..

:i,: -' > !, C E i .aw.i:&? 'Y CNS I 1 TUENi ( GRFOUF NO . 1

. . I; .
. . -r i I--

- 1.

�11 1% - " =

' . '� -1

I-G! L

.,i, i,

:. . J ..

'7 ,f ".
* ..) i l..

.I ~
_ J

Z, .. _ .

,,;A~1 - j
* ;* iSM .2

.: *.: - {

.: a)-. AI , .'.V

* I ! I

E FM
(C)

, 6'i.

. .l ..

0 4 .I~

. .1 -

;,C,
C. 4.;
C,

_( _' '6 Fi

X52 * 0=
` 4. -6=

: 6 . C+

yt . .,.

.. -

..... r.

*. C) X (1'

_ 2}

i t,

-; -

4.

. I 1

92. -O
.. , C.

_ .

.; F. _". Z

, .. . _~ 1

* - , r.E%

---I. ...

I:: a

-. ... t2� .L�t. 'LX.

C; '^;;'-

* , . 1 1,: -

A'':"' ;

1 .. - %- - . '.

.;. . .- .

I i.'l " .- !'- -

.ex.. C-

I -! - f - - _i . : ;

. . . . I_* ,* * -'f*l:-v .

.. . I .. . _ . -

.;. . . - .. .. -

. .s ...

C- C, r f' ;.

., I _ >-

*. .

I 5-i ..

.. '.

21 Z -1
C _ .4d

: .!.

'I; F
.-

.. ,'r Z .; .

'.: 1 -..

.. ..

. . . I . .:

. . _ . . : ,' .:,

'., .. . . I .- ,. . .

:i. k' 2 C. 1. . i .-. .

A * * e '' , '-; )t. ' ),r .:.: '4 e* t I i i'.* wl * i X,!A ' *

fr . - - 'I. ' " .'R I, - * I'' . * b.) A ; .:' P

C. A

. * -.'. ; ) j , a b . : ,. ; X . ,I . zJ . * ' +t ' X .; Y

;. ,% I .f- *;

S. - r. . * *. - . j
M O A -N Z UE iT . - I .. . . , '

MINO {t TT. O N -* ' i-; !''- ' L,;%!'- *-. !.; " .

ITEM
'iRS ENIC
.ADMIUM1

IRON
LEAD

i MG/L
(AS) 0.003
(Cr') 0.01
(FE) <0.01
(PB) <0. 02

I . .e I

M E fi'C UF ;- t i 4 -'t. * *:: i- . ;W -.:
MOLY. ( MO." <i .C 1 : ' i
SELENIUM (SE ) 0c.o:c -

...

I- . .. * . -

.j. :: .'
. . . I _

. I . . : /.

. I.

REMARKS: . .I .. . ..._-; . t.. '.;:. ; t: .- ! I

CL:F:P-0563 TE'WR-0678 (REV. 4-6-83)
_ ,. ; . ;. - .. 7.ALL: h:;:..r t , ; . ,,, ;,



GFOUND WATER ANALYSIS REFORT-INSITU URANIUM MINING
FILE 4:6402-71447-13

PERMIT NO. WELL NO.KVE' MW13
PROE'.AREA NO. SUBMITTED BY:URI
C'OMPANY:URANIUM RESOURCES INC

SAMPLE NO.13
DATE COLLECTED:
MINE:

, B Y I

SMFP
1

3

I
I
I
I

DATE I T(C) I PH ISPEC.CONri.(UMHOS) I SPEC.COND.CWELL:
I I NORMAL WATER LEVEL:
I I PUMP:SET0: MSLi
I I BOT.OF: CASING SCR

UMHOS
MSL
GPM
S MSL)
MSL4 1 I I LANE' SURFACE ED ATUM:

DATE RECEIVED: 10-09-57 DATE REPORTED: 11-17-87

MAJOR ANt' SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORE T

CALCIUM
MAGNESIUM
SOD I U M
P OTASSI UM

(CA)
(MG)
( N AI )

( K )

00915
00925
00929
00937

MG/L
(A)

16 . 1
4 . 25°
322
B.93

TOTAL

F
(B)

=20. 04X
=12. 16X
=22. ?9X
=39. 10X
CATION

E PM
(C)

.9
. 35
14,01
. 23
15.49

ECF
(El)

X52 * 0=
X46 .6=
X48 . 9=
X 72. O:

( C) X.:. 1) 3 ;' E, PM

47
16'
685
1 6

5 . BC
:' . 3C

90 .40
1 50

CARBONATE (C03)
BICARB. (HC03)
SULFATE (SG4)
CHLORIDE (CL)
NITRATE (N03-N)
FLUOR ID E (F)
.iILICA (SIO_10)

00445
o00 440
00945
00940
73 851
00951
00955

62
201
195
209
1. 12
.51
18.1
TOTAL

=30. OOX
=61 . 02X
=4£. 03X
=5 . 45X

2 . 07
3.29
4. 06
5.9

X84 .6=
X43. 6=
X73 ,9=
X75.9=

TOTAL. =

175
144
300
447
1830'

1 - * _; 0

_1 .50
2 6! . 5 .

C:6 . -. 0

ANION = 15.32

TOTAL ION
TDES (160 C)
TB'S =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 97 X
ALK. AS CACO3
F H

1C'40 O05

70300

00095
16 =
00410C

Br!C
940
1563
1750
268

UMHOS
UMHOS

ION
TDlS
EC

ACCUF:AC Y
1.01
0.94
0.96

CHECK
C .96 TO 1.04
0.90 rO 1.10

0.95 TO 1.05
00403 9.08

% CATION
80 60 40 20

% ANION
0 20 40 60 s0

ICA

MG *I
i **** I *t**: I **i:* I ***8* I ts*:** I t**t* I *'X*:'t i ***'I I

I ***,* I **** I **** I **** I **** I ***1 I ***I' I ***:* I
80 60 40 20 0 20 40 60 80

HCO3

SO A

CL

MINOR ANDI TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
ARSENIC
AD MI UM

IRON
LEAEl

MG/L
(AS) 0.004
(CD) 0.01
(FE) <0.01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) ;0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.003

ITEM . MG/L
URANIUM (U) 0.,031
AMMONIA-N 0,2n3
RA 226(PCI/L) 2.32

+1- 0.4C

REMARKS: CHECKED BY:. DiJ/RKP

CL RP-0i873 TDWR-0678 (REV. 4-6-83) fALL METHODS5 EFA APR \ ;OVED



GF:QUND WATER ANALYSIS F:EPORT-INSITU URANIUM MINING
FILE 4:6402-71447-12

F'EF:MIT NO.
PROD.AR.EA NO.

0OMPANY: URANIUM

WELL NO.KVD MW12
SUBMITTED BY: URI

RESOURCES INC

SAMPLE NO.12
DATE COLLECTED:
MINE:

I By:

S M P
1
2
3
4

I
I
I
I
I

DATE I T(C)I PH ISPEC.COND.(UMHOS)I SPEC.COND.2WELL:
I I NORMAL WATER LEVEL:
I PUMP:SETe: MSL;
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
GF M
(MSL)
MSL

DATE RECEIVED: 10-09-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM'
SOtDIUM
FOTA S SI U M

(CA)
(MG)
(NA)

(K)

CARBONATE (C03)
BICARP. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
-LUORIDE (F)
.ILICA (SI02)

00915
00925
00929
00937

00445
00440
00545
00940
71851
00951
00955

MG/L
(A)

25.3
5.24
313
7.61
TOTAL

35
261
197
200
1.51
.52
17.3
TOTAL

F EPM
(B) (C)

=20.04X 1.26
=12.16X .43
=22,99X 13.61
=39.1OX .19
CATION = 15.49

=30.00X 1.17
=61.02X 4.28
=48.03X 4.1
=35.45X 5.64

ANION = 15.19

ECF
(El)

X52.0=
X46.6=
X48.9=
X72. 0=

X84 . 6=
X43.6=
X73.9=
X75.9=

TOTAL =

(C) X (r)

66
20
666
14

99
186
303
428
1782

% EPM

8.10
2980

87.90
1.20

7.70
28.20
27.G00
37. 10

TOTAL ION
TI'S (180 C)
rDS =Tl-.5 HCO3
EC (25 C)
EC (DILllTE)- 9,
ALK. AS CAC03
pH

1063.48
7G300

=

00095
3 X 18.18=

00410
00403

916
933
1563
1690
273
8.94

UMHOS
UMHOS

ION
TEFS
EC

ACCURhCY
1.02
0.98
0.95

CHEC K
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

x CATION
80 60 40 20

% ANION
0 20 40 60 80

I **** I **** I **** I **** I **V* I **** I **** I **** I
CA

MG

NA+K*

* *
I **** I **** I ****' I ***� I **** I **** I **** I ****I

* *

HCO3

S04

CL
I **** I **** I **** I **** I **** I **** I **** I **** I

*
I *** * I **** I *:t l *tt I **t lt** I **** I *t** I

BC. 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
IRSENIC (AS)

*_ADMIUM (CD')
IFON (FE)
LEAD (PB)

MG/L
0.004
0,01
0.01
<0 .02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.002

ITEM
URANIUM (U)
AMMONIA-N
RA 226(F'CI/L)

t/-

MG/L
0. 025
018
0.98
0.30

REMARKS: CHECKED BY: r'JJ/RKP

ri _tc T-tI CI *Al I un ll . A -A- 07 Al I mcTunric rcD 6c-Prnu97ro



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 1:6402-71447-11

PERMIT NO. WELL NONVD MWll
PROt'.AREA NO. SUBMITTEr' BY:URI
fOMPANY:URANIUM RESOURCES INC

SAMPLE NO.11
DATE COLLECTED:
MINE:

,r E-:

SMF I hATE I T(C)I PH ISPEC.CONE'.(UMHOS)I SBEC.COND.2LWELL:
1 1
2 I
- I

4 1

Il I
I
I
i

I
I NORMAL WATER LEVEL:
I FPUMF':SETG: MSL;
I BOT.OF:CASING 8CR

I LAND SURFACE DATUM4:

LIMHOS
MSL
G PF
(MSL )
MEL

DATE RECEIVED*: 10-09-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STOF:RET

CALCIUM
MAGNESIUM
SOD'IUMN
P QTASSIUM,

(CA)
(MG)
; NA)
(K)

00915
00925
00929
C0937

MG/L
(A)

20.7
4.97
311
8,05
TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39. lox
CATION -

E PM
(C)

1 .03
.41
13. 53
. 21
15.18

ECF
(r,)

X52.0=
X46 .6=
X48.-9=

X7 .0=

C) X(D') ; EP M

1 S!
662
15

6 . S
. I 70.
? .10

1.40

CARBONATE (C03-)
BICARB. (HCO3)
SULFATE (S09)
CHLORIDE (CL)
NITRATE (NO3-N)
-LUORIIDE (F)
-,ILICAF ( sIO-'?

00445
00440
00945
00940
71851
00551
0GiF55

62
201
186
207
2.3
.52

17.9
TOTAL

=30. 00i:
=61 .02X
=48 .03X
=3'.45X

2.07
3.29
3.87
5. 84

XSA, .6=
X43.6=
X73.9=
X75.9=

TOTAL =

175
144
2 8 6
443
1 7 9E

13.70
218.60

38, E60

ANION = 15.07

TOTAL ION
TD'S (180 C) 70300
TDS =TI-.5 HCO3
EC (25 C) 00095
EC (DILUTE)= 96 X 18 =

ALK. AS CACO3 00410
PH 00403

1021 .44
920
921
1613 UMHOS
1730 UMHOS
268
8.?7

ION
TDPS
EC

ACCURACY
1 .o0.
1.00
0 .9c.

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.9S TO 1.05

% CATION
80 60 40 20

% ANION
0 20

*

40 60 80
!I **** I **** I

HC O
I **. I ***4 1

SO4MG *

NA+K* N CL

80 60 40 20 0 20 40 60 80

MINOR ANtD TRACE CONSTITUENTS (GROUP NO. 2)

ITEli
(e. -SENIC

CADIMIUM
IRON
LEADh

i MG/L
(AS) 0.004
(Cr') O.01
(FE) 0.02
(FPE) <0.02

ITEM MG/L
MANGANESE(MN) <c0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.002

ITEM
URANIUM (U)
AMMONIA-N
F:A 226(F'CI/L)

+1

MG / L
0.017
0.14
0._4
0.2 6

R:EMARKFS: CHECKED BY:. I'JJ/RKPF



GROUND WATER ANALYSISREFPORT-INSITU URANIUM MINING
FILE t:6402-71447-10

PERMIT NO. WELL NOKVD MW10
.F'ROI. AREA NO. SUBMITTED BY:.URI
OMPhAN(: URANIUM RESOURCES INC

SAMPLE NO.10
DATE COLLECTED:
MINE :

,f ' Y:

SMF
1

3
4

I
I
I
I
I

DATE I T(C) I PH ISPEC.COND. (UMHOS) I SFEC.COND.eWELL:
I I NORMAL WATER LEVEL:.
I I FUMP:SET8: fMSL;
I I POT.OF:CASING SCR
I I LAND SURFACE DIATUM:

UMHOS
MSL
GPM
(MSL)
MSL

DATE RECEIVED: 10-09-87 DATE REFORTED*: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MfAGNES I UM
sO *T Uti
POTASSIUM

-'CA)
(MG)
(N A )

(K)

009'15
0( 925
009529
00?37

MG/L F
(A) (Eq)

23 =20.04X
5.46 =12.16X
319 =22.99X
7.22 =39.1lX

TOTAL CATION =

EPM
(C)

1.15
.45
13.88
. 1 8
15.66

ECF
(Q)

X52. 0=
X46 .6=
X48.9=
X72 .0=

(C)X(D) Z EF'M

60
21
679
13

7.30
2.90

88.60
1 * 10

CARBONATE (C03)
BICARB. (HC03)
SULFATE (SO4;*
CHLORIDE (CL)
N1.RATE (N03-N)
-' UORIDE (F)
,ILICA (S102)

00445
00440
00945
00940
71851
00951
00955

30
279
191
212
1 .76
.51
17.3
TOTAL

=30.0OX
=61 .02X
=48.03X
=35.45X

1
4.57
3 .98
5.58

X84.6=
X43.6=
X73.9=
X75.9=

TOTAL =

85
199
294
454
1805

6.40
29.40
25.60
38. 50

ANION = 15.53

TOTAL ION
ID:'S (180 C) 70300
TIIS -TI-.5 HCO3
EC (25 C) 00095
EC (DILUTE)= 94 X 18.18=
ALK. AS CAC03 00410
PH 00403

1086* 27
980
947
1614 UMHOS
1710 UMHOS
278
8.57

ION
T DS
EC

ACCURACY
1.01
1.03
0.95

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1,05

X CATION
80 60 40 20

X ANION
0 20 40 60 80

I **** I *�** I **** I *�** I ***.* 1 ***.* I **** I **** I
CA

MG

* *
I **** I **** I **** I **** I **** I **** I ****' I ***** I

* *

HCO3

S04

CL

I ****. I **** I ***.* I **** I **** I ***.* I **** I **.** I
*

I * 6 4 2. 0 *.*** I 20** 40*** I **** I **** I **** I **** I
80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
SENIC i

,AlDMIUM
IRON (
LEAD I

MG/L
(AS) 0,004
(CD) 0.01
[FE) 0G01
tFE) <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY, (MO) <0.01
SELENIUM (SE) 0.002

ITEM MG/L
URANIUM (U) 0.027
AMMONIA-N 0.22
RA 226(PCI/L) 0.22

+/- 0.27

CHECKED BY: DJJ/RKP



GFROUND WATER ANALYSIS REFORT-INSITU UF:ANIUM MINING
FILE t: 6402-71447-9

PERMIT NO. WELL NO*KVD MW9
; * ROI.AREA NO. SUBMITTED BY:URI

COMPANYr:URANIUM RESOURCES INC

SAMPLE NO.9
ElATE COLLECTED:
MINE:

,B Y:

1

3

Il

DATE I

I1

T ( C ) I PH 1SPEC.coNr'. (UMHOS) I SPEC.cON . QWELL:
I I NORMAL WATER LEVEL:
I I PUMP:SETO: MSL;
I I E'OT.OF: CASING SCR

UMHOS
MSL
GPM
(MSL)
MSL4 1 I I LAND SURFACE DlATU M:

DlATE RECEIVEDr: 10-09-67 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STOREET

CALCIUM
MAGNESIUM
SODI UM
P OTASSIUM

(CA)
(MG)
; NA)

(K)

00915
00925
00929
00937

MG/L
(A)

20. 1
5.74
318
7.15
TOTAL

F
(4)

=20. 04X
=12. 16X
=22. 99X
=39. lOX
CATIO N =

E PM
(c)

1
.47
13.83
.18
15.46

ECF
(II)

X52 * 0=
X46.6=
X4s *9=
X72. 0=

(c)X(I) % EPM

52
22
676
13

6 .50
3.00

89 . 30
1 .20

CARBONATE (C03)
BICAR14. (HC03)
SULFATE (9S4)
CHLORlDE (CL)
NITRATE (N03-N)
.LUORIDE (F)
SILICA (SI02)

00445
00440
00945
00940
71851
00951
00955

21
279
191
212
1.93
.51
1 7.2
TOTAL

=30. OOX
=61 .02X
=48s 03X
=35 ,45X

*7
4 ,57

3.98
5 .98

X84.6=
X43.6=

X73. 9=
X75. 9=

TOTAL =

59
199
294
454
1769

4 . 60
30.00
26. 1 0
39 .*3 C

ANION = 15.23

TOTAL ION
TDS (180 C) 70300
TIlS =TI-T.5 HCO3
EC (25 C) 00095
EC (f'ILUTE)= 93 X 18.18=
ALK. AS CAC03 00410
PH 00403

1073.63
972
934
1575 UMHOS
1690 UMHOS
263
8.42

ION
TDS
EC

ACCURACY
1,02
1.04
0.96

CHECK
0.96 TO 1.04
u.90 TO 1.10
0.95 TO 1.05

X CATION
80 60 40 20

% ANION
0 20 40 60 8G

C A * HCO3

M G

NA+I'

* * I
I *.*$* I *.*** I ****8 I *t** I t*** I ****- I t**** I **** I

(E * I

*o*0 40 I20**40*60I** I***I0****I****I***I
80 60 40 20 0 20 40 60 80

509

CL-

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

-1. ITEM
...F:SENIC
C At 'MI UM
I RON
LEAE

S) MG/L
;AS) 0.003
(CD) 0.01
(FE) 0.02
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.002

ITEM
URANIUM (U)
AMMONIA-N
RA 226(F'CI/L)

+/-

MG/L
0.021
0.04
0.42
0 29

R:EMARKxS : CHECKEr BY: DIJJ/RKP



GROUND WATER ANALYSIS REPFORT-INSITU URANIUM MINING
FILE 4:*6402-71447-26

PERMIT NO. WELL NO.KVrl MW19
I , hROD.AREA NO. SUBMITTEI' BY:URI

COMFPANY:URANIUM RESOURCES INC

SAMFLE NO.26
ElATE COLLECTEE':
MINE: 0.004

,r iY

SMP
1
2
3

i
DhATE I T(C) I PH ISPEC.CONE'.(UMHOS)l SPEC.CONI. eWELL:

l I NORMAL WATER LEVEL:
I I PUMF:SETG: MSL;
I I BOT*OF:CASING SCR

UMHOS
MSL
G F M
(MSL)
MSL4 1 I I LANE' SURFACE DATUM:

DATE RECEIVEE': 10-15-87 ElATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STOREET

CALC IUM
MAGNESIUM
SODI UMi
F 0 TA ssI U M

(CA)
(MG)
(NA)

(K)

00?15
00925
00929
00937

MG/L
(A)

22.9
6.07

326
6. 94
TOTAL

F
(B)

=20 . 04X
=12. 16X
=22. 99X
=391 .ox
CATION =

E PM
(C)

1 .14
. 5

14,18
.18
16

ECF
(El)

X52. 0=
X46 .6=
X48 . 9=
X72 .0=

(C)X(D) . EPM

59
23

693
13

7. 10
3.10

E8. 60
1.10

CARBONATE (C03)
B ICARF:$. (HC03)
SULFATE (SQ4)
CHLORIIDE (CL)
NITRATE (1N03-N)

LUOR:1EE (F)
SILICA (SI02)

TOTAL ION
TE'S (180 C)
TOS =T_-.5 HCO3
EC (25 C)
EC (E'ILUTE)=
ALK. AS CAC03
PH

004 45
00440
00945
00940
71851
00951

O IF 055

9
32e5
198
202
1.82
.53

18.7
TOTAL

=30.Oox
=61 .02X
=48 .03X
=35.45X

.3
5.33

4 . 12
5.7

X84. 6=
X43 .6=
X73.9=
X75 . 9=

TOTAL =

25
232
305
432
1782

1 .90
34.5 0
26.70
36 . 90

ANION = 15.45

1116 .96
70300 944

00095
x =

00410
00403

954
1590
1780
281
8.58

UMHOS
UMHOS

ION
TIlS
EC

ACCURACY
1.04
0.99
1*.00

CHEC K
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

Z CATION

80 60 40 20
% ANION

0 20 40 60 80

CA * * HCO3

MG * S04

NA+K* * CL
I *: I **.* I **** I **** I **** I **** I **** I **** I

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
.RSENIC
CA DMIUM
IRON
LEA L

MG/L
(AS) 0.02
(CED) <0.01
(FE) <0.02
(PB) <0.01

ITEM MG/L
MANGANESE(MN) <0.001
MERCURY (HG) <0.01
MOLY. (MO) 0,007
SELENIUM (SE) 0.032

ITEM
URANIUM (U)
AMMONIA-N
RA 226(PCI/L)

MG/L
0.08
1.94
0.39

REMARKS: CHECKED BY: DJJ/RKF



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 1: 6402-71447-27

PERMIT NO. WELL NO.KVD MW20
PFF:OEAREA NO. SUBMITTED BY:URI
zOMFANY:URANIUM RESOURCES INC

SAMPLE NO.27
[iATE COLLECTED:
MINE:

,B Y:

SMF
1

3
4

I
I
I
I
I

lhATE I T (C) I PH ISPEC.COND.(UMHOS)I SPEC.CONE'.EWELL:
I I NORMAL WATER LEVEL:
I I F'UMP:SET@: MSL;
I I BOT.OF:CASING SCR
I I LANEl SURFACE DATUM:

UMHOS
MSL
6 P M
(MSL)
MSL

[hATE RECEIVED': 10-15-87 ['ATE REPORTED: 11-17-87

MAJOR AND' SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SOD IUM
POTA SSI UM

(C A)
( MAG )
(NA)
(K)

00915
00925
00929
00937

MG/L
(A)

23.2
4.95
325
6.31

TOTAL

F
(B)

=2O. 04X
=12 16X
=22, 99X
=39.10X
CATION =

E F M
(C)

1.16
.41
14.14
.16
15.87

ECF
(En)

X52_ .0=
X46.6=
X48.9=
X72. 0=

(C)X(r') % EPM

60
19
691
12

7,30
2? 60

89.10
1 * 00

CARBONATE (C03)
BICARB. (HC03)
SULFATE (S04)
CHLORIDE *CL)
NITRATE (N03-N)
rLUOIF:IDE (F)

ILICA (SI02)

00445
00440
00945
00940
71851
G0951
00955

42
269
193
202
. 82
.6
18.2
TOTAL

=30. OOX
=61 .02X
=48.03X
=35.45X

1.4
4.41
4. 02
5,7

X84.6=
X43.6=
X73.9=
X75.9=

TOTAL =

118
192
297
432
1821

9 .00
28.40
25.90
36.70

ANION = 15.53

TOTAL ION
TI'S (180 C)
TDIS -TTI-.5 HCO3
EC (25 C)
EC (EDILUTE)= 97
ALK. AS CAC03
P H

70300

00095
X 18

00410
00403

1085. 08
920
951
1590 UMHOS
1750 UMHOS
291
9.01

ION
T DS
EC

ACCUFACY
1 * 02
0.97
0.96

CHEC K
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

X ANION
0 20 40 60 80

I **** I *.*** I **** I **** I **** I **** I **** I **** I
CA

MG

NAtK*

* *
I **** I **** I **** I **t** I **** I **�* I **** I ***.* I

* *

HCO3

S04

CL*
I ****. I **** I **** I ****.II Y*** I **** I **** I **** I

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
* .RSEN7C 1

-ADMIUM
IRON
LEAD

MG/L
(AS) 0.003
(CED) 0.01
(FE) <0.01
(FB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.005

ITEM MG/L
URANIUM (U) 0.337
AMMONIA-N 0,04
RA 226(PCI/L) 13.5

+/- 1.3

REMARKS: CHECKED BY: DJJ/RKP

ri t pr--nc.azz Tn~l.lC,-fNA7Q *A-rt ^ LA-07 Al I mcTunric ca.t &c^r~ ntrro



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 4:6402-71447-28

PERMIT NO. WELL NO.KVD MW21
-fiorl.AREA NO. SUBMITTED BY:URI

, OMPANY:UPANIUM RESOURCES INC

SAMPLE NO.28
DATE COLLECTED:
MINE'E:

p BY :

SMP
1
2
3
4

I
I
I
I
I

DATE I T(C) I PH ISPEC.CONrD.(UMHOS)I SFPEC.COND.2WELL:
I I NORMAL WATER LEVEL:
I I F'UMF:SET8: MSL;
I I BOT.OF:CASING SCR
I I LANE' SURFACE DATUM:

UMHOS
MSL
G F M
(MSL)
MSL

rtATE RECEIVED*: 10-15-87 ElATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUF NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SOElIUM
P GTASSIUh

(CA)
(MG)
( N A)

(K)

CARBONATE (C03)
BICARB. (HC03)
SULFATE (SG4)
CHLORIDE (CL)
NITRATE (N03-N)
LUORIIIE (F)

SILICA (SIC2)

00915
00925

*00929
00937

00445
00440
00945
00940
7185<
00951
00955

MG/L
(A)

16,75
4,99
336
4.72

TOTAL

15
343
191
207
. 1
459
16.7

TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39. lox
CATION =

=30. oox
=61. 02X
=48. 03X
=35s.45X

E PM
(C)

.81
.41
14 .62
.12

.462
3. 94
5 .84

ECF
( El)

X52 , 0=
X46 .6=
X48.9= -
X72 o 0=

42
19
71 r,
9

5.10
2.60

91 ,60
0.80

3.10
35.30
25.00
36.60

(C)X(E') X EPM

X84.6= 42
X43.6= 245
X73. 9= 294
X75. 9= 443

TOTAL = 1809

ANION = 15.94

TOTAL ION
T}1S (180 C)
TEIS =TI-.5 HC03
EC (25 C)
EC (E'ILUTE)= lOOX
AiLK. AS CACO3
F H

70300

00095
18 -

00410
004 03

1135.4
98E
964
1660
1800
306
8 ,6

UMHOS
UMHOS

ION
T DS
EC

ACCURACY
1.00
1.02
1 o00

CHECK
0.96 TO 1.04
0.9O TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

% ANION
0 20 40 60 80

I **** I **** I **** I **** I **** I **** I �**� I *�*� 1
CA * *

MG
**** I **� * I **** I **** I **** I **** I **** I ****

*
I **** I **** I **** I **** I **** I ****. I ****- I **** I

HCO3

S04

NA+K* * CL
**. 60 40 20* 20*** *60 * *s*o****I****I

80 60 40 20 0 20 40 o60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITE?
I FRSENIC

*CADlMIUM
C AG ENM
IRON
LEA E

i MG/L
(AS) 0.004
(CE'> 0,03
(FE) 0.02
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.03
MERCURY (HG) <0,001
MOLY. (MO) 0.01
SELENIUM (SE) 0.003

ITEM MG/L
URANIUM (U) 0.023
AMMONIA-N 0.13
RA 226(FCI/L) 11.6

+/- 1.2

RiEMARF:N*6 CHECKED BY: DJJ/RKF'



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE #:6402-71447-15

PERMIT NO. WELL NO.KVD MW27
-r'ROID.AREA NO. SUPMITTE' BY:URI
COMPANY:URANIUM RESOURCES INC

SAMPLE NO.15
EDATE COLLECTED:
MINE: 0.001

, By 4

SM;P
1
2
3
4

I
I
I
I
I

hATE I T(C)I PH ISPEC.COND.(UMHOS)I SFEC.CONED.2WELL:
I I I NORMAL WATER LEVEL:
I I I F'UMFP: SET@: MSL;
I I I BOT.OF:CASING SCR
I I I LANrl SURFACE DATUM:

UMHOS
MSL
G PM
(MSL)
MSL

DATE RECEIVED: 10-09-87 DATE REPORTEED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUF NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SOD I U M
P OTASSIUM

(CA)
(MGi
(NA)

(K)

00915
00925
00929
00937

MG/L F
(A) (14)

25 =20.04X
4.94 =12.16X
346 =22.99X
6.27 =39.1OX

TOTAL CATION =

E PM
(C)

1.25
.41
15.05
.16
16.87

ECF
( i

X52 .0=
X46 .6=
X48.9=
X72.0=

(C)x(D) ; EPM

65

19
736
1 2

7.40
2.40

89.20
0.90

CARBEONATE (C03)
BICARB. (HCa3)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
-LUORIDE (F)
SILICA (S102)

00445
00440
00945
00940
71851<
00951
00955

47
237
218
220
.1
.56
18.2

TOTAL

=30.OOX 1.57
=61.02X 3.88
=48.03X 4.54
=35.45X 6.21

ANION = 16.2

X84 .6=
X43.6=
X73*9=
X75.9=

TOTAL =

133
169
335
471
1940

F. 70
24,00
28. 00
_E._0

T DS
TDIS
EC

TOTAL ION
(lEO C)
=TI-.5 HCO3
(25 C)

70300

00095

1123.07
960
1005
1615 UMHOS
1850 UMHOS
273
8.54

EC (DILUTE)= 102l5X18 =
ALK. AS CACO3 00410
PH 00403

ION
TD'S
EC

ACCURACY
1.04
0.96
0.95

CHECK
0.96 TO 1.04
0.50 TO 1.10
0.95 TO 1.05

; CATION
80 60 40 20

X ANION
0 20 40 60 80

I **** I �*** I �*** I **** I **** I **** I **** I ***W I
*

I **** I **** I **** I **** I ** **: I **W* I **** I **** I
HCO3

MG * * S04
I **** I **** I **** I **** I **** *�¶�:* I **** I **** I

* CL
6****I 0*** 2** *20****60******* **8*0****

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
( iRSENIC

CADlMIUM
IRON
LEAr,

i MG/L
(AS) 0.001
(CE'> 0.01
(FE) <0.01
(PB) <c0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.001

ITEM MG/L
URANIUM (U) 0.008
AMMONIA-N 0.21
RA 226(PCI/L) 17.6

+/- 1.1

REMARKS*. CHECKED BY: E'JJ/RKFP



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 1:6402-71447-32

PERMIT NO. WELL NO+KVD MW26
-RoD .AREA NO. SUBMITTED BY:URI
,ZOMPANY:URANIUM RESOURCES INC

SAMFLE NO.32
DATE COLLECTED:
MINE:

pBY':

SMFP
1

3
4

I
I
I
I
I

DATE I T (C) I PH ISPEC.COND.(UMHOS)I SF'EC.COND.2WELL:
I I NORMAL WATER LEVEL:
I I PUMF:SETe: MSL;
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
GFPM
(MSL)
MSL

DAIE RECEIVED: 10-15-87 DATE REPORTED: 11-17-87

MAJOR AND' SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MA ( NES I U M
SODIUM
OTASSI UM

(CA)
(MG)
(NAi
(K)

00915
0092 5
00929
00937

MGIL
(A)

29.3
6.01
333
6.9S

TOT AL

F
(B)

=20 . 04X
=12. 16X
=22. 99X
=39. lOX
CATION =

E PM
(C)

1.46
.49
14.48
.18
16.61

ECF
(E)

X52 . 0=
X46.6=
X48 . 9=
X72. 0=

(C)x(r) *% EPM

76
23
708
13

8.80
3.00
7 . 20
1.10

CARBONATE (C03)
BICARPh. (HC03)
SULFATE (S04)
CHLORID.'E (CL)
NITRATE (N03-N)

f "LUOrIDE (F)
SILICA (SI02)

00445
00440
0094 5
00940
71851<
00951
00955

21
291
227
220
. 06
.54
18 .2

TOTAL

=30. OOX .7
=61.02X 4.77
=48.03X 4.73
=35.45X 6.21

ANION = 16.41

X84 . 6=
X43. *=
X73. *9=

X75 . 9=
TOTAL =

59
208
349
471
1907

4 .30
2? .10
28. 80
37 .so

TOTAL ION
TDS (180 C)
TF1S TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 104X
ALK. AS CAC03
P H

70300

00095
18 =
00410
00403

1153 .06
1020
1008
1720 UMHOS
1870 UMHOS
274
8.69

ION
TElS
EC

ACCURACY
1.01
1.01
098

CHECKI:
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
so 60 40 20

% ANION
0 20 40 60 80

I �*** I ********** I **** I ***** I ********* I **** I

CA

MG

* *
I***4 I ***.* I **** I ***t l****' I **** I **** I ****I

I ***: WI ****. I t**k I ****. I .**** I **** I *'*** I ****I

HCO3

S04

NA 'I CL

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

- ITEM
I iRSENIC

C ADMI UN
1FRON
LEAE

l MG/L
(AS) 0.001

(CED) 0.02
(FE) <0.01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.002

ITEM MG/L
URANIUM (U) 0.039
AMMONIA-N 0.02
RA 226(PCI/L) 15.8

+/- 1.0

R:EMARFKS'. CHECKED BY: DJJ/RKP



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 1:6402-71447-23

PERMIT NO. WELL NO.KVD MW16
PROD.AREA NO. SUBMITTED 14Y:URI

i :OMF'ANY:URANIUM RESOURCES INC

SAMPLE NO.23
DATE COLLECTEDr:
MINE :

SMHF
1
2

Il

DATE I T(C) I PH ISPEC.COND.(UMHOS) I SF'EC.CONI*.PWELL:
I I NORMAL WATER LEVEL:
I I FUMP:FSETe: M
I I BOT.OF: CASING

SL ;
SCR

UMHOS
MSL
GFM
(MSL)
MSL4 1 I I LAND SURFACE DATUM:

DATE RECEIVED': 10-15-87 DATE REPORTEr': 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

I T EM STORET

CALCIUM
MAGNESIUM
SCl l UM
F OTASS I UM

(C-A)
(MG)
(NA) ,
(K>

00915
00925
00929
00937

MG/L
(A)

22.7
5.67
315
6.7

TOTAL

F
(B)

=20.04X
=12. 16X
=22 . 99X
=39. lOX
CATION =

E FM
(C)

1.13
.47
13.7
.17
15.47

ECF
(D1)

X52 .0=
X46.6=
X48. 9=
X72, 0=

(C)X(D) % EPM

59

670
12

7.30
3 . 00

88.60
1 * 1 0

CARBCONATE (C03)
BICAF:B. (HC03)
SULFATE (504)
CHLORIDE (CL)
NITRATE (N03-N)
PLUORID9E (F)
.ILICA (5I02i

00445
00440
00945
00940
71851
00951
00955

30
251
208
207
1. 62
. 4 9
18.2

TOTAL

=30. OOX 1
=61 .02X 4.11
=48.03X 4. 33
=35.45X 5. 84

ANION = 15.28

X84 . 6=
X43. 6=
X73. 9=
X75 .9=

TOTAL =

85
179
320
443
1790

6 .50
26. 90
28 * 30
38.20

.OTAL ION
TDS (180 C)
TDS =T1-.5 HCO3
EC (25 C)
EC (DILUTE)= 95
ALK. AS CACO3
PH

1066.38
70300 925

00095
X 16.18=

004 10
00403

941
1610
1730
256
8 .57

UMHOS
UMHOS

ION
TI'S
EC

ACCURACY
1.01
0.98
0.97

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

% ANION
0 20 40 60 80

* *

MG

N A +

* *

HCO3

SOA

CL
I *8*0 I 4*0* I * 20'$ I **** I ** 20 I * 4** I 6*** I 8*** I

I *4i,.** I ***,*. I **** I *t** I *.*** I **** I ****. I *t*** I
so 60 40 20 0 20 40 60 so

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
( FRSENIC

._fAlMIUM

IF:CON
LEA I

1 MG/L
(AS> 0.004
(Cri) 0.02
(FE) <0.01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01,
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0,001

ITEM MG/L
URANIUM (U) 0.039
AMMONIA-N 0.04
RA 226(PCI/L) 2.91

+/- 0.58

REMARKS: CHECKED BY: DJJ/RKP

el i r. .r,.^ V t ' Twr.t11r.-_A t70 /OCul A _ L O Z % Alti & -rI Anr.c .CAA A I'AE'°'ntJ~ri



GFOlJND WATEF: ANALYSIS REPORT-INSITU URANIUM MINING
FILE 4 :6402-71447-22

FERMIT NO. WELL NO.KVP MW15
PROE'.AREA NO. SUBMITTED BY:URI
-OMPANYr:URANIUM RESOURCES INC

SAMPLE NO .22
hATE COLLECTEDr:
MINE: 0.002

,r Y :

SMP I
1 1
2 1
3 1
4 1

DATE I T(C) I PH ISPEC.COND.(UMHOS)I SFEC.COND.2WELL:
I I NORMAL WATER LEVEL:
I I PUMF':SETW: MSL;
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
G PM
(MSL)
MSL

DATE RECEIVED: 10-15-67 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STOFRET

CALCIUM
MAGNESIUM
SODIUM
F OTASSI UM

(CA)
(MG)
(NAh

(K)

00915
00925
00929
00937

MG/L F
(A) (B)

23 =20.04X
5.76 =12.16X
345 =22.99X
6.3 =39.1OX

TOTAL CATION =

E PM
(C)

1 . 1 5
.47
15. 01
.16
16.79

ECF
(D)

X52 o0=
X46.6=
X4s.9=
X72. 0=

(C)X( D) 7 EPM

60
22
734
12

6 .80
2*80

89.40
1 .00

CARBONATE (C03;
B ICAF'1, . (HC03)
SULFATE (S04)
CHLORIDE (CL:t
NITRATE (N03-N)
FLUORIDE (F)
. 4ILICA (SI02)

00445
00440
00945
00940
71851
00951
00955

9
318
224
221
.98
.51
17.2

TOTAL

=30. OOX
=61 #02X
=48 . 03X
=35.45X

.3
5.21
4 .66
6.23

X84 . 6=
X43.6=
X73 s9=
X75s.9=

TOTAL =

25
227
345
473
1898

1 .80
31 .80
28.40
38. 00

ANION = 16.4

101AL ION
TDS (180 C)
ThIS =TI-.5 HCO3
EC (25 C>
EC (DILUTE)=
ALK. AS CAC03
PH

70300

00095
x =

00410
00403

1170, 75
970
1012
1730 UMHOS
1840 UMHOS
276
8.5

ION
TDlS
EC

ACCURACY
1*02
0.96
0.97

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

7 CATION * ANION
80 60 40 20 0 20 40 60 80

I **** I **** I **** I ***:* I **** I **** I **** I **** I
CA * *

MG * *

HCO3

S04

CL*
I .**** I s**** I **** I **** I **** I ****. I **** I **** I

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEtI
:-NRSENIC
I,AD MI UM
IRON
LEAh

i MG/L
(AS) 0.01
(Ctli 0.02
(FE) <0,02
(PB) <0.01

ITEM MG/L
MANGANESE(MN) <0.001
MERCURY (HG) <0.01
MOLY. (MO) 0.002
SELENIUM (SE) 0.027

ITEM MG/L
URANIUM (U) 0.15
AMMONIA-N 6.25
RA 226(PCI/L) 0.61

+1-

FREMARKS: CHECKED BY: ;'JJ/RKP

CL:*RP-0583 TDWR-0678 (REV. 4-6-83) ALL METHODS EPA APPROVED



Production Area Baseline Wells



GF:OUND WATER ANALYSIS REPORT-INSITU URANIUM MINING

FILE 4:6402-71447-64

PERMIT NO. WELL NO.1EX
!'ROE.hAREA NO. SUBMITTED BY:.URI
COMPANY:URANIUM RESOURCES INC

SAMPLE NO.64
DATE COLLECTED:
MINE:

SMF
1
2

I
I
I
I

DATE I T(C)I PH ISFPEC.COND.(UMHOS) I SF EC.cONrt.2WELL:
I I NORMAL WATER LEVEL:
I I PUMP:SETe: M
I I BOT.OF:CASING

,BY:

SL S
SCR

UMHOS
HSSL
GFP M
(MSL)
MSL4 1 I I LANE' SURFACE DIATUM:

DATE RECEIVED: 10-26-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SOI'IU M
P OTA SSIUM

(CA)
(MGI)
(NA)

(K)

00915
00925
00929
00937

MG/L
(A)

17.5
5.57
355
5.9
TOTAL

F
(B)

=20.04X
=12.16X
=22.99X
=39.1oX
CATION =

EPM
(C)

.87

.46
15.44
.15
16. 92

ECF
(El)

X52 .*0=
X46.6=
X48.9=
X72. 0=

(C)X (D) % EFM

45 5 10
21 2.70
755 91.30
11 C.90

CARBONATE (C03)
BICARB. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
; LUORIDIE (F)
SILICA (SI02)

00445
00440
00945
00940
71851<
00951
00955

71
212
199
233
.1
.6
19.4
TOTAL

=30.OOX 2.37
=61.02X 3.47
=48.03X 4.14
=35.45X 6.57

ANION = 16.55

X84 .6=
X43 .6=
X73.9=
X75. 9=
TOTAL

200
151
306
499
1988

14. 30
21.00
25.00
39.70

TOTAL ION
TDS (180 C)
TIIS =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 105X
ALK. AS CACO3
pH

70300

00095
18
00410
00403

1119.07
1000
1013
2100 UMHOS
1890 UMHOS
293
8.54

ION
TI'S
EC

ACCURACY
1.02
0.99
0.95.

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

X ANION
0 20 40 60 8 0

CA

MG

NA+K*.

* *
I*:*** I t**** * *t** **** I ****tt I *t*:' I ***.* I *t***

* '
I * * * *m I * * * *S I * * * *+ I F* * * * I * * * * j I * * * *+ I *- S * * I * * * *# I

HCO3

S0A

CL
I **** I **** I **** I **** I **** I **** I ****. I **,1** I

80 60 40 20 0 20 40 60 80

MINOR AND' TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
i:RSENIC
CAIIMIUK
IRON
LEAh

I MG/L
(AS) 0.001
(CII) <0.01

(FE) <0.01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.001

ITEM MG/L
URANIUM (U) 0.060
AMMONIA-N 0.28
RA 226(PCI/L) 28.0

+/- 1.7

REMARKS*. CHECKED BY: DJJ/RKP



GROUND WATER ANALYSIS REFORT-INSITU URANIUM MINING
FILE 4:6402-71447-65

PERMIT NO. WELL NO.2EX
PROD.AREA NO. SUBMITTED BY:URI
,OMPANY:URANIUM RESOURCES INC

SAMPLE NO.65
DATE COLLECTED:
MINE: 0.003

,B y:

SMP
1
2
3
4

I
I
I
I
I

hATE I T(C) I PH ISPEC.COND. (UMHOS) I SFPEC.CONID. 8WELL:
I I NORMAL WATER LEVEL:
I I PUMF:SETG: MSL;
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
GPM
(MSL )
MSL

DATE RECEIVED: 10-26-87 DATE REF'ORTED: 11-17-87

MAJOR ANrl SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNES UM
SOt' I U M
POTASSI UM

(CA)
(MG)
(NA)

(K)

00915
00925
00929
00937

MG/L
(A)

19. 8
5.64
352
7.39
TOTAL

F
(B)

=20 .04X
=12. 16X
=22. 99X
=39, lox
CATION =

E F M
(C)

.99
.4 6
15.31
* 19
16 .95

ECF
(D)

X52 .0=
X46. 6=
X48.9=
X72 .0=

(C)Xx() X EFM

51
22

749
14

5.80
2.70

90 .30
1 . 10

CARBONATE (C03)
BICARB. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
FLUORIDE (F)

ILICA (SI02)

00445 48
00440
0094 5
00940
71851<::
00951
00955

224
227
227
.1
.53
18.5
TOTAL

=30. OOX
=61 .02X
=48.03X
=35.45X

1.6
3.67
4 .73
6 .4

X84. =
X43 *6=

X73. 9=
X75 .9=

TOTAL =

135
160
349
486
1966

9. so8
22.40
28.80
3.F 1 00

ANION = 16.4

TOTAL ION
TDES (180 C)
TE'S =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 104X
ALK. AS CAC03
F H

70300

00095
18 =
00410
00403

1129. 96
1020
1018
1710 UMHOS
1870 UMHOS
263
8 .53

ION
TDlS
EC

ACCURACY
1.03
1.00
0 .95

CHEC N
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

X CATION %. ANION
80 60 40 20 0 20 40 60 80

CA

MG

* I I
i *.*** I **** I *.*** I t**** I **** I **** J ****' I t*:*.*. I

* *

HCO3

S04

CL
I **** I **** 1 **** I **** I **** I **** I **W* I **** I

NA+K * $
I **** I **** I **** I **** I **** I **** I **** I 1:*::* I

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
RSENIC
AQr MIUM

IRON
LEAElI

MG/L
(AS) 0.003
(CD) <0.01
(FE) <0.01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0,001
MOLY. (MO) <0,01
SELENIUM (SE) 0.006

ITEM MG/L
URANIUM (U) 0.116
AMMONIA-N 0.27
RA 226(PCI/L) 36.2

+/- 2.1

REMARKS: CHECKED BY: DJJ/RKP

Cl I:* R P- re R -4 TnfR-OA7R (RFU. A-A-R11 61 I MPTwnric: F7r-, Ac-c-c-mitr,



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
VILE 4:6402-71447-66

PERMIT NO. WELL NO.3EX
PRorl.AREA NO. SUBMITTED BY:URI
' OMPANY:URANIUM RESOUCESS INC

SAMPLE NO.66
DATE COLLECTED:
MINE:

f BY:

SMPF
1
2
3
4

I
I
I
I
I

DATE I T(C) I PH ISPEC.CON'.(UMHOS) I SPEC.CONrE.QWELL:
I I NORMAL WATER LEVEL:
I I FUMP:SETG: MSL;
I I BOT.OF:CASING SCR
I I LAND' SURFACE IIATUM:

UMHOS
MSL
GPM
(MSL)
MoL

DATE RECEIVED: 10-26-87 DATE REFORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SOD'I UM
P OTASSIUM

(CA)
(MG')
(NA)

(K)

00915
00925
00929
00937

MG/L
(A)

14.9
5,14
332
5.85
TOTAL

F
(B)

=20. 04X
=12.16X
=22.99X
=39.1lox
CATION =

EPM
(C)

.74
.42
14.44
.15
15.75

ECF
(D)

X52 .0=
X46.6=
X48.9=
X72. O-

(C)X(D) X EPM

39
20
706
11

4.70
2. 70

91.70
1 * OCm

CARBONATE (C03)
BICARB, (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
FLUORIDE (F)

t -ILICA (SI02)

00445
00440
00945
00940
71851
00951
00955.

30
266
188
208
1.71
. 5
20. 1
TOTAL

=30. OOX
=61 .02X
=48. 03X
=35.45X

1
4.36
3.91
5.87

X84 .*6=
X43 .6=
X73, 9=
X75. 9=

TOTAL =

85
190
289
445
1785

6 .60
28.80
25 .80
38. S0

ANION = 15.14

TOTAL ION
TDS (180 C)
TDS =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 97
ALK. AS CAC03
PH

70300

00095
xi1 =

00410
00403

1072.2
944
S39
1580
1750
268
8.28

UMHOS
UMHOS

ION
TDBS
EC

ACCURACY
1.04
1.01
0.98

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

X CATION
80 60 40 20

% ANION
0 20 40 60 80

CA *4 HCO3

MG * * S04

CLNA+K* *
I **** I **** I **** I **** I **** I **** I **h:*: I hi**.I, I

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
( 'F:SENIC

,AtMIUM
IRON
LEAhil

MG/L
(AS) 0.004
(CD) <0.01
(FE) 0.26
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.014

ITEM MG/L
URANIUM (U) 0.927
AMMONIA-N 0.07
RA 226(PCI/L) 18.8

+/- 1.5

REMARKS: CHECKED BY*: DJJ/RKF

CL:RP~-05S3 TbUR-0678 ( RFU. 4-A-83 ) ALl. METHODS EPA APPROVED



GROON'D WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 1:6402-71447-43

PERMIT NO. WELL NO.1I
PfROD.AREA NO. SUBMITTED BY:URI
'OMFANY: URANIUM RESOURCES INC

SAMPLE NO.43
tDATE COLLECTED:
MINE :

,rBY:

SMP
1

3
4

I
I
I
I
I

hATE I T(C) I PH ISSPEC.CONII. (UMHOS) I SPEC.CONI'.2WELL:
I I NORMAL WATER LEVEL:
I I PUMP:SETC: MSLi
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
G PM
(MSL)
MSL

hATE REcEIVED: 10-20-87 DATE REPORTED: 11-17-87

hAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

II EK STORET

CAL C I U M
MAG NES I UM
SODIU IU
PQTASSI UM

(CA)
(MG)
(NA)

(K)

00915
00925
00929
00937

MG/L
(A)

21.6
5.74
316
6,86

TOTAL

F
(B)

=20. 04X
=12* 16X
=22, 99X
=39* lOX
CATION =

E PM
(C)

1 .08
.47
13.75
.18
15.48

ECF
(D)

X52 . 0=
X46 *6=

X48.9=
X72. 0=

(C)X(rD) % EPM

56
22
672
13

7 .00
3.00

88. 80
1 .20

CARBONATE (C03)
PICARB. (HCO3)
SULFATE (SQ4)
CHLORIDE (CL)
NITRATE (N03-N)
FLUOF:IIDE ; F )
ILICA (SI02)

00445
00440
00945
00940
7185 1<
00951
00955

32
261
200
216
* 1
.54
18.1
TOTAL

=30 . oox
=61.02X
=48 .03X
=35 *45X

1.07
4.28
4. 16
6 .09

X84. 6=
X43.6=
X73. 9=
X75 .9=

TOTAL =

90
186
308
462
1809

6.90
27.40
26.70
39.00

ANION = 15. 6

TOTAL ION
TDiS (1S(' C)
TTIS =TI-.5 HCO3
EC (25 C)
EC (t'ILUTE)= 104X
ALK. AS CAC03
PH

70300

00095
17 =
00410

1077. 94
1030
947
1660 UMHOS
1770 UMHOS
267

ION
TDIS
EC

ACCURACY
0G99
1.09
0,98

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

00403 8,72

X CATION
80 60 40 20

X ANION
0 20 40 60 80

I **** 1 **** 1 ***** 1 **** I **** 1 **** I **** 1 **** 1
CA * * HCO3

I **** I ***.* I **** I **** I **** I **** I **** I **** I
MG

NA+h

* *
I *.***- I *.***: I t****. I s*** I ***.* I *t** I **** I ****. I

;t ~*I
I **** I **.** I ****: I ***-* I **** I **** I **.** I **** I

80 60 40 2G* 0 20 40 60 80

S04

CL

MINOR AND' TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
',RSENIC
.At'MIUM
.IROIN
LEAD

MG/L
(AS) 0.001
(CE') <0.01
(FE) 0.07
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) 0.14
SELENIUM (SE) 0.001

ITEM MG/L
URANIUM (U) 0.018
AMMONIA-N 0.28
RA 226(FCI/L) 13.7

+/- 1 .3

REMARKS: CHECKED BY: rDJJ/RKP

CL:RP-0583 TIIWR-0678 (REV. 4-6-83) ALL METHODS EPA APPROVED



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 1:6402-71447-44

PERMIT NO. WELL NO.2-I
F:'ROD.AREA NO. SUBMITTED' BY:URI

.OMPANY:URANIUM RESOURCES INC

SAMPLE NO.44
DATE COLLECTEDr:
MINE:

I BY:

SMP
1
2
3
4

I
I
I
I
I

DATE I T (C) I PH ISPEC.COND.(UMHOS)I SFECCONr'.QWELL:
I I NORMAL WATER LEVEL:
I I PUMF':SET@: MSL;
I I BOT.OF: CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
G PM
(MSL)
MSL

DATE RECEIVEDI: 10-20-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM ST ORET

CALCIUM
MAGNESIUM
SO1IUM
POTASSIUM

(CA)
(hG)
(N A)

(K)

C,0915
00925
00929
00937

MG/L
(A)

19.9
5.99
325
6.24

TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39. lox
CATION =

E PM
(C)

.99

.49
14 14
.16
15.78

ECF
(El)

X52. 0=
X46.6=
X48 .9=
X72. 0=

52

23
691
11

6.30
3.1 0

89.60
1.00

(c)X(ED) % EFPM

CARBONATE (C03)
BICARB. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (NO3-N)

LUORIDE (F)
SILICA (SI02i

00445
00440
00945
00940
71851<
00951
00955

38
267
179
212
. 1
.57
18.9
TOTAL

=30.OOX
=61 .02X
=48. 03X
=35.45X

1.27
4.38
3. 73
5. 98

X84 .6=
X43.6=
X73. 9=
X75.9=

TOTAL =

107
191
275
454
1804

8.30
28.50
24.30
38£.O

ANION = 15.36

TOTAL ION
TbeS (180 C)
TiiS =TI- .5 HCO3
EC (25 C)
EC (tDILUTE)= 103X
ALK. AS CACO3
PH

1072.7
70300 1020

= 939
00095 1630
17 = 1750
00410 282
00403 8,66

UMHOS
UMHOS

ION
TDS
EC

ACCURACY
1.03
1.09
0997

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION X ANION
80 60 40 20 0 20 40 60 80

CA

MG

NA+K

* * I

i. *

AICOZ3

S04

CL

I ***: I **.I,* I **** I ***-* I **** I **** I **** I ****. I
I*

I '*'I:$* I *** * I k*** I **** I **** I **** I **** I **** I
80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO, 2)

ITEM
( REENIC

CA BMI UM
IRON
LEAr'

MG/L
(ASS* 0.003
(CD) <0.01
(FE) 0.02
(PB) (0.02

ITEM MG/L
MANGANESE(MN) <0.01

MERCURY (HG) <0C001
MOLY, (MO) 0.02
SELENIUM (SE) 0,001

ITEM MG/L
URANIUM (U) 0.043
AMMONIA-N 0.25
RA 226(PCI/L) 25.0

+/- 1.8

REMARKS: CHECKED BY DJJ/RKP



GROUND WATER ANALYSIS REFOORT-INSITU URANIUM MINING
FILE 4:6402-71447-45

PERMIT NO. WELL NO.3-I
F ROE'.AREA NO. SUBMITTEE' BY: URI

OMPANY:URANIUM RESOURCES INC

SAMPLE NO.45
DATE COLLECTED:
MINE:

,rBY :

SMF
1
2
3

I
I
I
I

DATE I T(C) I PH ISPEC.COND.(UMHOS)I SPEC.CONE'.1WELL:
I I NORMAL WATER LEVEL:
I I FUMF:SETe: MSL;

II T.OF:TCASING SCR

UMHOS
MSL
G F M
(MSL )
MSL4 I I I LAND SURFACE DATUM:

DATE RECEIVEDl: 10-20-57 DATE REPOF:TEDII 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM ST OR E T

CALCIUM
M AG N ES I U M
SODrIUM
POTASSI UM

(CA)
(MG)
(NA)

(K)

009'15
00925
00929
00937

MG/L
(A)

15.3
4.57
340
12.1
TOTAL

F
(B)

=20. 04X
=12.16X
=22.99X
=39. lox
CATION =

E F M
(C)

.76

.38
14 . 79
.31
16.24

ECF
( D)

X52 * 0=
X46.6=
X48.9=
X72. 0=

(C)x(r,) ; EPr

40
18
723
22

4 . 70
2.30

91.10
1.90

CARBONATE (C03)
BICARD. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (NO3-N)
FLUORIDE (F)
iILICA (SI02)

00445
00440
00945
00940
71851<
00951
00955

52
243
177
230
. 1
.59
18.8

TOlTAL

=30. OOX
=61 . 02X
=48.03X
=35. 45X

1, 73
3. 98
3 . 69
6.45

X84.6=
X43.6=
X73. 9=
X75.9=

TOTAL =

147
174
2 7' _

492
1 8B

10. 90
25. 00
2?3. 2 0
40C. E0

ANION = 15.89

TOTAL I014
TDS (180 C)
TD'S =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= lOX
ALK . AS CAC03
FH

70300

00095
18 =
00410
00403

1093. b6
975
972
1650 UMHOS
1800 UMHOS
287
8.91

ION
TDS
EC

ACCURACY
1 .02
1.00
0 . : 5

CHECK
0,J96 TOQ 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

% AN
0 2

ION
0 40 60 80

* HCO3
**** I S*W* I *S .* I
* S04

CA *

MG *

NA+K* * CL
80 60* I 40** I 0*** I ****. I 20*'* I 40I 60** I 80* * I

8G 60 40 20 0 20 40! 60 so

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
f. ARSENIC

CA DMIUM
IRON
LEADI

S MG/L
(AS) 0.006
(CrD) <0.01
(FE) 0.03
(PP) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY, (MO) 0.03
SELENIUM (SE) 0,002

ITEM MG/L
URANIUM (U) 0.021
AMMONIA-N 0.85
RA 226(PCI/L) 12.7

+/- 1.3

REMARKS: CHECKED BY: DJJ/RKF'

ril*RPOA TTriR-0A7S ( RFV. 4-A-83 ) At7l. METHODS EPA AFPROVED



£-ROCIND' WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 4:6402-71447-46

PE:M iT NO. WELL NO.4-I
F'RlD.AREA NO. SUBMITTED' BY:URI

,OMPANY: URANIUM RESOURCES iNC

SAMPLE NO.46
ElATE COLLECTED:
MINE:

9, By +

SMF
1
2
3

I
I
I
I

EhATE I T(C) I FPH ISSPEC.CONEl.(UMHOS)I SPEC.cONE'.2WELL:
I I NORMAL WATER LEVEL:
I i PUMFP:SET2: MSL;
I I BOT.OF:CASING SCR

UMHOS
MSL
G F M
(MSL)
iS L4 1 i I LANrl SURFACE DATUM:

hATE RECEIVED: 10-20-87 ElATE REPORTEr': 11-17-87

MAJ"OR AND SECONrlARY CONSTITUENTS (GROUP NO. 1)

ITEM STO:RET

CALCIUM
M A G N ES IUM
S _J LiU h
P o'rASSiU H

(CA)
(MGI)
.'NA)

( K)

009 15
00925
00929
00Q37

MG/L
( A '.

5.58
348
10.7
TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39. loX
CATION =

E PM
(C)

1. 11
.46
15.14
.27
16.IRS

ECF
( l)

X52.0=
X46.6=
X48.9=
X72. 0=

(C)X(E') % EPM

58
21
740
20

6.50
2.70

559.20
1 .60

CARBQNATE (CQ3)
BICAF:D. (HC03)
SULFATE (504)
CHLOFIrDE tCL)
NITRATE (N03-N)
SILIC'RIA E (F.
SILICA (SI02i

00445
00440
00945
005040
71851 K
00951
00955

35S
246
239
230
. 1
.45
18.9
TOT AL

=30. OOX
=61 .02X
=48. 03X
=35,45X

1.17
4.03
4.98
6. 49

X84 .6=
X43.6=
X73.9=
X75 .9=

TOTAL =

99
176
368
492
1974

7 .00
24 .20
29. 9C
3 8. I90

ANION = 16.67

TOTAL ION
T rS (1B8J Ci 70-300
TD'3 =TI-.5 HC(3
EC (25 C) 00095
EC (D'ILUTE)= 106X 18 -

ALK. AS CACO3 00410
pH 00403

1155.97
1050
1033
1750 UMHOS
1910 UMHOS
260
8*78

ION
TrS
EC

ACCURACY
1*02
1.02
0,97

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

X CATION
80 60 40 20

X ANION
0 20 40 60 80

CA * * HCO3

MG

NA+hI
I *.A:*,* I **:,** I **:** I ****: 1 *:*** I **** I I **** I

;* t I
I *W** I ***ts' I :*** I ***4 I **** I **** I **** I ** I

e8 60 40 20 0 20 40 60 80

S04

CL

MINOR AND' TRACE CONSTITUENTS (GROUF' NO. 2)

ITEM MG/L
( RASENi C

C ADMIUM

LEhA I

(AS. 0.001
(CE) <0.01
(FE) 0.05
(F-B) C0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) 0.06
SELENIUM (SE) <0.001

ITEM MG/L
URANIUM (U) 0.077
AMMONIA-N 0.30
RA 226(PCI/L) 47.6

+/- 2.4

REMARKS: CHECKED BY: E'JJ/RKP

.. ... . , _ .-o ... ., r. . .. - .I.. ., V.;



GRouND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 1: 6402-71447-54

PERMIT NO. WELL NO.5-I
r ForD.AREA NO. SUBMITTED BY:URI
;OMPANY:URANIUM RESOURCES INC

SAMPLE NO.54
DATE COLLECTED':
MINE: 0.001

I B)"

SMF
1
2

3
4

I
I
I
I
I

DATE I T(C) I PH ISPEC.CONrE,(UMHOS)l SPEC.COND. QWELL:
I I NORMAL WATER LEVEL:
I I FPUMF':SETe: MSL;
I I BOT.OF:CASING 8CR
I I LANE, SURFACE DATUM:

UMHOS
MSL
GPM
(MSL)
MSL

DATE RECEIVED: 10-22-87 lfATE REPORTErI: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SOrit I UM
P OTASSIUM

(CA)
(MG)
(NA)

(K)

00915
00925
00929
00937.

MG/L
(A)

21.6
5.27
363
7. 32
TOTAL

F
(B)

=20. 04X
=12.16X
=22.99X
=39. lOX
CATION =

E PM
(C)

1 .08
.43
15 ,79
* 1 9
17.49

ECF
(1')

X52. 0=
X4 6 .6=
X48.9=
X !2, O0

(C ) X (DE)

56
20
772
1S

% EPM

6 .20
2. 50

90. 30
1 .10

CARBONATE (C03)
BICARB.
SULFATE
CHLOOR ID E
NITRA.TE (

LU OR IDE
SI LI C A

(HC03)
(S04)

(CL)
N03-N)

(F)
(SI02)

00445
00440
00945
00940
71851<
0C?51
0OS

38
335
185
219
. 1
, 6
18. 2
TOTAL

=30. OOX
=61 .02X
=48. 03X
=35 .45X

1 .27
5. 49

3 . 85
6.1is

XS4 . 6=

X43.6=
X73 *9=
X75 .9=

TOTAL =

107
239
285
469
1961

7 .60
7. 60

22 .90
36.860

ANION = 16.79

TOTAL ION
TD'S (180 C) 70300
TIDS =TI-.5 HCO3
EC (25 C) 00095
EC (DIILUTE)= 104X 18 -

ALK. AS CAC03 00410
FH 00403

1193 .09
965
1026
1650 UMHOS
1870 UMHOS
338
8.E

ION
TI'S
EC

ACCURACY
1.04
0.94
0. 9 b

CHEC K
0.96 TO 1.04
0.90 TO 1.10
0,95 TO 1.05

% CATION
80 60 40 20

% ANION
0 20 40 60 80

CA
I **** I **** I **** I **** I **�* I **** I **** I **.*** I

*
I **** I **** I **2Y* I **** I ****. I **� * I ** $ *1 *W�4 I

MG

NA+K*

* *

HC03

SO04

CL
I **** I **** I **** I **** I **.** I **** I * 4:X I 4*.:I

*
8 **0 ** **** 4 * 2* 0 I **** 0 ** I 40 60 80

80 60 40 20 0 20 40 60 8G

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
j RSENIC
CArDMIUM
IRON
LEAEl

i MG/L
(AS) 0.003
(Cil) 0.01
(FE) 0.06
(PB) -<0.02

ITEM MG/L
MANGANESE(MN) 0.01
MERCURY (HG) <0,001
MOLY. (MO) 0.04
SELENIUM (SE) <0.001

ITEM MG/L
URANIUM (U) 0.030
AMMONIA-N 0.33
RA 226(PCI/L) 19.2

+/- 1.5

REMARKNS: CHECKED BY' 'DJ/RKP



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE #:6402-71447-69

PERMIT NO. WELL NO.6I
F'ROD.,AREA NO. SUBMITTED BY:URI
OMPANY: URANIUM RESOUCES INC

SAMPLE NO.69
ElATE COLLECTEDr:
MINE: 0.001

I BY:

SM P
1

3
4

I
I
I
I
I

r'ATE I T(C) I PH ISPEC.COND.(UMHOS)i SFPEC.CONri.eWELL:
I I NORMAL WATER LEVEL:
I I PUMF:SETe: MSI;
I I BOT.OF:CASING SCR
I I LAND SUF:FACE DATUM:

UMHOS
MSL
GPfi
(MSL )
hSL

rlATE RECEIVED0: 10-26-B7 DlATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUF NO. 1)

ITEMs STOR ET

CALCIUM
MAGNESIUM
SODIUM
F OTASSIUh

(CA)
(MG)
(NA)

(K)

00915
00925
00929
009 37

MG/L
(A )

10.1
4. 26
350
9.87

TOTAL

F
(B)

=o20 . 04X
12. 16X

=22.99X
=3$. 10X
CATION =

E PM
(c)

. 3 5
1 5.22
.25
16 .32

ECF
(D )

X52 . 0=
X46.6=
X48.9=
X72. 0=

( C) ( !) Y %. EPK

26
16
744
18

3. 10
- 1 0.

? .30
1 50

CARBONATE (C03)
BICARB. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (NQ3-N)

LUOF:RIE (F)
SILICA (SI02)

00445
00440
00G45
00940
7 1 85 1 <
0 051
00955

42
260
189
229
. 02
. o
16. 8

TO1 AL

=30. OOX
=o6 .02X
=48 .03X
=35. 45X

1.4
4.26
3 .94
6. 46

X84.6=
X43. 6=
X73. c=
X 75 .? =

TOTAL =

118
186
291
490
2 Be?

8.70
26. 50
2 4 .50
4 0 .2o

ANION = 16.06

TOTAL ION
TDS (160 C)
T10S =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= looX
ALK. AS CAC03
PH

70300

00095
18 =
00410
00403

1112 .65
1030
982
1710 UMHOS
1800 UMHOS
283
S.58

ION
Tl S
EC

ACCURACY
; .02
1.05
0. 9 ,

CHECKi
0.96 TO 1.04
0.90 TO 1,10
G,0.Q' TO 1.05

% CATiON
80 60 40 20

X. ANION
0 20 40 60 80

CA *I
I* *' ** I * ** * I * ** *.4 I *)V.* *I *,.*** I 4* * * l. * *** I * ** * I

HCO3

MG

NA+K* CL
I****I****I**** I****I***.*i*'i*.**I. I **.)i

80 60 40 20 0 20 40 6c. 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
( FARSENIC

CADMIUM

IRON
LEAD

MG/L
(AS) 0.02
(CD) 0.03

(FE) <0.02
(FI) <0.01

ITEM MG/L
MANGANESE(MN) <0.001
MERCURY (HG) 0.01
MOLY. (MO) 0.014
SELENIUM (SE) 0.072

ITEM MG/L
URANIUM (U) 0.68
AMMONIA -1. 1 3 * O

RA 226(0CI;L) O.? j

REMARKS: CHECKED BY: DJJ/RKP

ri';;@n, Trll.lr--AA7R fr'PtJ. A-A-Q'Zl f'l ~ cI I MPTwflTIF FF'A AFpFznlVErD



GROUNE' WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE 4:6402-71447-55

PERMIT NO. WELL NO.7-I
-FROl.AREA NO. SUBMITTED BY:UFI
_OMPANY:URANIUM RESOURCES INC

SAMPLE NO.55
hATE COLLECTED:
MINE:.

,r y:

SM P
1

3
4

I
I
I
I
I

DlATE I T(C) I PH ISPEC.COND.(UMHOS)I SPEC.COND.8WELL:
I I NORMAL WATER LEVEL:
I I PUMP:SET2: MSl i
I I BOT.OF:CASOING SCFR
I I LANE' SURFACE DATUM:

UMHOS
MSL

RpM
(MhSL)
MSL

DATE RECEIVED,: 10-22-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SO hi I UM
POTASSIUM

(CA)
(MG)
(NA)
(K)

00915
00525
00929
00937

MG/L
(A)

21.7
6. 2
35 5
9. 29

TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39, lox
CATION =

E 'M
(C)

1. *08
.51
15.44
.24
17.27

ECF
(D)

X52 . 0=
X46.6=
X48. 9=
X72. O .

(C)X(D) % EPM

56
24
755
17

6. *30

3. 0C
89 .4C0

1.40

CARBONATE (C03)
BICARB. (HCO3)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
-LUORIDE (F)
SILICA (S102)

00445
00440
00945
00940
71851 <
0095i
00955

41
228
235
234
.1
.S3

19.6
TOTAL

=30.OOX
=61 .02X
=48.03X
=35.45X

1 .37
3.74
4 . 89
6.6

X84.6=
X43. 6=
X73 .9=
X75. 9=

TOTAL =

116
163
362
501
1994

8.30
22,50
29 .50
39.80

ANION = 16.6

TOTAL ION
TDS (180 C)
TDS =TI-.5 HCO3
EC (25 C)
EC (ItILUTE)= 107X
ALK. AS CAC03
PFH

70300

00095
18 -

00410
00403

1150.42
1030
1036
1740 UMHOS
1930 UMHOS
255
8.85

I 01t
TlDS
EC

ACCURACY
1 * 04
0.99
0.97

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

7. CATION
80 60 40 20

7. ANION
0 20 40 60 80

I **** I **** I ****- I **** I **** I **** I **** I **** I
* *

MG

NAth

* *

HCQ3

604

CL
I **** I **** I t*** I **:** I **** I ****. I *t** I *t*.**

I *s** 1 ***0 4 **20 1 **** 1 **** 2 * 4*0* * 6** s o*:# I
80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
( ARSENIC

CAtDMIUM
IRON
LEAE

1 MG/L
(AS) 0,002
(CDI) 0.01
(FE) 0.03
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.02
MERCURY (HG) <0.001
MOLY. (MO) 0.09
SELENIUM (SE) 0.001

ITEM
URANIUM (U)
AMMONIA-N
RA 226(PCI/L)

MG/L
0.077
0.36
21.6

+/- 1 .6

RiEMAR:KS: CHECKED BY:** JJ/RKF

.. . . - .__ ..... b _ r . . _ r r. A , I



GFR. LND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE t:6402-71447-56

FERM1T NO. WELL NO.6-I
FcOEI.AREA No. SUBMITTEID BY:URI
'OMFANY':URANIUM RESOURCES INC

SAMPLE NO.56
DATE COLLECTED:
MINE:

, By:

SMF
1
2

4

I
I
I
I
I

DATE I T(C) I PH ISPEC.CONti.(UMHOS)I SPEC.COND.eWELL:
I I NORMAL WATER LEVEL:
I I F'UMF:SETe: MSL;
I I BOT.aF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
MSL
G PFM
(MSL)
MSL

DATE RECEIVED1*: 10-22-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONS1ITUENTS (GROUP NO. 1)

ITEM STORE T

CALCIUM
MA(;NESI UM
S ob I UM
F 0T h SSI U ,

(t:A)

(MG)
.,NA)
(K)

00915
00925
0C0929
00937

MG/L
(A)

23.4
5.91
332
6.25

TOTAL

F
(B)

=20.04X
=12. 16X
=22.99X
=39. lox
CATION =

EPM
(c)

1 .17
. 49
14.44
4 16
16.26

ECF
( D)

X52.0=
X46. 6=
X48.5=
X72.0=

(C)x(D) % EFM

61
2 33
706
12

7 .20
3 . 00

88.80
1 . 00

CARBONATE (C03)
BICAR . ((HCO3)
SULFATE (SO4)
CHLORIDE (CL)
NITRATE (N03-N;
FLUORIDE (F)
SlLiCA (SI02)

004 45
00440
00945
00940
71851 <
00951
00955

17
264
226
229
. 1
,51
19

=30. OOX
=61 .02X
=48.03X
=35.45X

.57
4.33
4.71
6. 46

X84.6=
X43.6=
X73. 9=
X75. 9=

TOTAL =

48
189
348
490
1877

3. 50
26.90
29 . 30
40.20

TOTAL ANION = 16.07

TC1VAL IO11
TI'S (1 80 C)
TlS =TI-.5 HCO3
EC (25 C)
EC (DILLUTE)= 1OOX
ALK. AS CACO3
P H

70300

00095
18 =

00410
00403

1123.17
1030
991
1730 UMHOS
1800 UMHOS
245
8*42

ION
TDIS
EC

ACCURACY
1.01
1.04
0.96

CHECK
0.96 TO 1.04
0O90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

% ANION
0 20 40 60 80

* *,** I, *** C
HCO3CA *

HE X. .
I *.*** I *kk*' I * :*** I **** I **** I **.Y* I **** I ***X I

NA+K* I

504

CL
1* *4.** t*t.l ****. l:*t.*:l*t***. **I*t *t* *I***

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEI,
ARSENIC
.CADMIUM

LEAD

, MG/L
;AS) 0.001
(CD) 0.01
(FE) 0.05
(FPB) <0.02

ITEM MG/L
MANGANESE( MN) 0.01
MERCURY (HG) <0.001
MOLY. (MO) 0.05
SELENIUM (SE) <0.001

ITEM -MG/L
URANIUM (U) 0.180
AMMONIA-N 0.18
RA 226(PCI/L) 42.1

+/- 2.3

REMARKS: CHECKED BY: DJJ/RKP

CL:F;P-0583 TDWF;-0678 (REV4 4-6-83) ALL METHODS EPA APPROVED



GROF:o0IND WATER ANALYSIS REFORT-INSITU URANIUM MINING
FILE #:6402-71447-57

PERMIT NO. WELL NO.9-I
"RORE.AREA NO. SUBMITTED BY:URI
; OMPANY:URANIUM RESOURCES INC

SAMPLE NO.57
DATE COLLECTEDr:
MINE: 0.002

SMF
1
2
3
4

I
I
I
I
I

DATE I T(C)I PH ISPEC.COND.(UMHOS) I SFEC.COND.eWELL:
I I NORMAL WATER LEVEL:
I I PUMF:SETQ : M
I I BOT.OF:CASING
I I LAND SURFACE DATUM,:

B Y:

SL;
SCFR

UMHOS
fSL
GF'M
(MSL)
MSL

DATE RECEIVED: 10-22-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SODIUM
POTASSIUM

(CA)
(MG)
(NA)
(K)

00915
00925
00929
00937

MG/L F
(A) (B)

21 =20.04X
5.58 =12.16X
351 =22.99X
6.79 =39.10X

TOTAL CATION =

E PfM
(C)

1 . 05
.46
15.27
.17
16.95

ECF
(DI)

X52.0=
X46.6=
X48.9=
X72.0=

(C)x(11) % EPfM

54
21
747
1

6.20
2.70

90.* 10
1 . 00

CARBONATE (C03)
BICARB. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
I LUORIDE (F)
SILICA (SI02)

00445
00440
00945
00940
71851<
00951
00955

41
288
212
229
.04
.52
18.5
TOTAL

=30.OOX 1.37
=61.02X 4.72
=48.03X 4.41
=35.45X 6.46

ANION = 16.96

X84 .6=
X43.6=
X73 .9=
X75.9=

TOTAL =

116
206
326
490
1973

.10
27.80
2e .00
38.10

TOTAL ION
TDS (180 C)
TI'S =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 104X
ALK. AS CACO3
PH

70300

00095
18 -

00410

1173.43
975
1029
1670 UMHOS
1870 UMHOS
304

ION
T DS
EC

ACCURACY
1 .00
0.95
0.95

CHEC K
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

00403 8.62

i CATION
80 60 40 20

f ANION
0 20 40 60 80

I **** I **** I **** I **** I **� I **** I *�.** I **** I
CA

MG

NA+S

* *
I **** I **** I ***.*. I ****: I **** I **** I ****. I �*t* I

.1

* *

HIC 03

3L
I **** I **** I *** I *I** I **** i **** I **** I **** i

I **0* 4*2**I***0 46***I***o**** I***I****
80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
( 4RSENIC

CA DMI UM
IRON
LEA B

i MG/L
(AS) 0.002
(CD) 0.01
(FE) 0.05
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) 0.08
SELENIUM (SE) 0.003

ITEM MG,:L
URANIUM (U) 0.130
AMMONIA-N 0.08
RA 226(PCI/L) 43.5

+/- 2.2

REMARKS: CHECKED BY: DJJ/RKF'



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE t:6402-71447-70

PERMIT NO. WELL NO.10I
A 'rROD.AREA NO. SUBMITTED BY:URI

i _OMPANY:URANIUM RESOUCES INC

SAMF'LE NO.70
DATE COLLECTED:
MINE: 0.001

,rBY:

SMPF
1
2
3

I
I
I
I

IATE I T(C) I PH ISPEC.COND. (UMHOS) I SPEC.CONDL.#WELL:
I I NORMAL WATER LEVEL:
I I PUMP-SET@: MSL;
I I BOT.;OF:CASING SCR

UMHOS
MSL
GPM
(MSL)
MSL4 1 I I LANE' SURFACE DIATUM:

DATE RECEIVED': 10-26-87 DATE REFORTEDI: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUti
MAGNESIUM-
SO DI UM
F OTASSI UM

(CA)
(MG)
(NA)
(K)

00915
00925
00929
00937

MG/L
(A)

17.4
4.73
338
6 02
TOTAL

F
(B)

-20.04X
=12. 16X
=22.99X
=39. lox
CATION =

E P M
(C)

.87
,39
14.7
.15
16.11

ECF
(1')

X52.0=
X40.6=
X48.9=
X 72 . 0=-

(C)X()ro % EF'M

45
18
719
11

5.40
2.40

91 620
0.90

CARBONATE (C03)
BICARP. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
I LUORIDE (F)
SILICA (S102)

00445
00440
00945
00940
71851
00951
00955

54
224
199
219
.35
.53
18.1
TOTAL

=30. OOX
=61 .02X
=48.03X
=35.45X

1.8
3.67
4.14
6.18

X8,4 .6=
X43. 6=
X73. 9=
X75.9=

TOTAL =

152
160
306
469
18 8 0

11.40
23.20
26.20
39.10

ANION = 15.79

TOTAL ION
TDiS (180 C) 70300
TI'S =TI-.5 HCO3
EC (25 C) 00095
EC (DILUTE)= lGOX 18 -

ALK. AS CAC03 00410
PH 00403

1081.13
972
969
1660 UMHOS
1800 UMHOS
273
8.48

ION
TDIS
EC

ACCURACY
1 .02
1.00
0.96

CHECh
0.96 TO 1.04
0.90 TO 1.10
0.95 TO J.105

X CATION
80 60 40 20

% ANION
0 20 40 60 80

I **** I **** I **** I **** I **** I **** I **Vk. I **** I
CA * . HCO3

I ****. I **** I **** I **** I **** I **** I **** I **** I
MG

NA+K*

* * SOA

* CL
I *** 4****I 2**046******** s***o*********

80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

ITEM~
(**. ARSENIC

CADiMIUM
IRON
LEAD

, MG/L
(AS) 0.001
(Crl) 0.01
(FE) 0.02
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) <0.001

ITEM MG/L
URANIUM (U) 0.009
AMMONIA-N 0.39
RA 226(PCI/L) 23.1

+/- 1.1

REMAR:KS: CHECKED BY: DIJJ/RKF



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE *:6402-W51315-11

x-if
co-I t"O."ogs .cPERMIT NO. WELL NO.161

PROD.AREA NO. SUBMITTED BY:
F'PANY:URANIUM RESOURCES INC.

SAMPLE NO.11
EDATE COLLECTED:
MINE:

I
I
I
I
I

DATE I

I.

T(C)I PH ISPEC.CONE'.(UMHOS)I SPEC.CONEI.GWELL:
I I NORMAL. WATER LEVEL:
I I PUMP:SETe: MSL;
I I BOT.OF:CASING SCR
I . I LAND SURFACE DATUM:

UMH
MSL
GPM
(MS
MSL

DATE RECEIVED:. 8-NOV-85 ElATE REPORTED: 17-DEC-85

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SODtIUM
POTASSIUM

(CA)
(MG)
(NA)
(K)

CARBONATE (C03)
IICARB. (HC03)
SULFATE (S04)
CHLORIDE (CL)
-NITRATE (N03-N)
Ft UORIE'E (F)

ICA (SI02)

* 00915
00925
00929
00937

00445
00440
00945
00940
71851<
00951
00955

MG/L
(A)

10. 1
2.8
342
7.9
TOTAL

0
251
81
352
. 1
.63
16. 9
TOTAL

F
(B)

=20*04X
=12.16X
=22.99X
=39 10 X
CATION -

=30.OOX
=61 .02X
=48.03X
=35,45X

E PM
(C)

.5

.23
14. 88
.2
15.81

0
4 .11
1. 69
9. 93

ECF
(El)

X52 . 0=
X46.6=
X48.9=,
X72.0=

26
11
727
15

3.20
1 .50

94 10
1. 30

0. 00
26.10
10.70
63.10

(C)X(I() % EFPM

X84.6= 0
X43.6= 179
X73.9= 125
X75.9= 754
TOTAL = 1837

ANION = 15.73

TOTAL ION
TDS (180 C)
TDS =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 119X
ALK. AS CAC03
PH

1064 .43
70300

00095
15 =
00410
00403

944
939
1680
1785
205
7.82

UMHOS
UMHOS

ION

EC

ACCURACY
1.01
1.01
0.97

CHECK
0.96 TO 1.0
0.90 TO 1.1
0.95 TO 1.0

% CATION
80 60 40 20

* ANION
0 20 40 60 80

I ********* I **** I **** I **** I **** I **** I *****
CA

MG

NA+K*

* * HCO3

S04* *
I **** I **** I **** I **** ***** I ***************

* CL
I 6*** I *** 0 **** I * 0** I 0*4* I *** I ** 6* I **** s

80 60 40 20 0 20 40 60 80

MINOR AND' TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
L -.NIC

1 MIUM
IRON
LEAD

MG/L
(AS) 0.001
(CE') <0.01
(FE) 0.11
(PP) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) 0.0002
MOLY. (MO) <0.1
SELENIUM (SE) <0.001

ITEM MG/L
URANIUM (U) 0.008
AMMONIA-N <0.01
RA 226(PCI/L) 0.66

+/- 0.31

REMARKS: CHECKED BY: rlJJ/RKP

EL:RP-05R3 TTnlJA;-AA7Q f:rCIl A _Z -Mn



GROUQND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE t:6402-71447-73

PERMIT NO. WELL NO.KVD 13I
( -='ROE'.AREA NO. SUBMITTED BY:URI

,OMPANY:URANIUM RESOUCES INC

SAMFLE NO.73
ElATE COLLECTED4:
MINE:

,rBY:

SMF
1
2
3
4

I
I
I
I
I

DATE I T(C) I FH ISPEC.CONE'.(UMHOS) I SFPEC.COND .WELL:
I I NORMAL WATER LEVEL:
I I F'UMF:SET2: MSL;
I I BOT.OF: CASING SCR
I I LANE' SURFACE DATUM:

UMHOS
MSL
GPM
(MSL)
MSL

DATE RECEIVEDI: 10-30-87 DATE REPORTED: 11-17-87

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STOREl

CALCIUM
MAGNESIUM
so DI UrN
PFOTASSI UM

(CA)
(MG)
(N A)
;K)

CARBONATE (C03)
BICARE'. (HC03)
SULFATE (S04)
CHLORI',E (CL)
NITRATE (N03-N)
-LJORII'E (Fi
SILICA (SI02)

00915
00925
00929
00937

00445
00440
00945
00940
71851
00951
095 5

MG/L
(A)

14.3
3,9
349
5.21

TOTAL

36
266
17?
231
.95
.56
9. 1

TOTAL

F

(B)
=20.04X
=12.16X
=22.99X
=39. lox
CATION =

=30 OOX
=61.02X
=48.03X
--35.45X

ANION =

E 'M
(C)

.71
.32
15.18
. 13
16 . 34

1.2
4 .36
3 .73
6 .52

ECF (C)X(E') % EF'M
(El)

X52 . 0=
X46 . 6=
X48.9=
X72 *0=

X84 . 6=
X43 . 6=
X73. 9=
X.75.9=

TOTAL =

37
1 5
742
10

102
190
275
495
1866.

4 . 30
2.00

92.9O
0. S O

7. 6 c
27. 60
23 . 60
I41 *2C'

15.81

T(OTAL ION
TDS (180 C)
TI'S =T7-.5 HCO3
EC (25 C)
EC (EiILUTE)= 10OX
ALE. AS CACO3
PFH

1095 .02
70300 98S

= 962
00095 1720 UMHOS
18 = 1800 UMHOS
00410 279
00403 8.45

ION
TDlS
EC

ACCUF:ACY
1 .03
1.03
0 .96

CHECli
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

i CATION
80 60 40 20

% ANION
0 20 40 60 8o

CA

MG

NA+F;

I **** I **** I ***)I i **XI I **** I *** l ***t I ***Y l
*I

I **** I **** I.*. I 4t**. I I:1.***i** I *A:X;t**I **:4* i
I i

I **** I **.** I ***.t I ***.** I **** I ***.. I * **X: I ***h: I

I8 6*0 40**** I 0* 0 20.*400*80*:******* I :l*Yt.*I
8G 60 40 20 0 20 40 oO. 85

HCQ_
SG4

G~L

MINOR ANtD TRACE CONSTITUENTS (GROUP NO. 2)

ITEM
ARFSENIC
CADmMIUM
IRON
LEAEl

lMG/L
(AS) 0.005
(CED) <0.01
(FE) <0.01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) <0.01
SELENIUM (SE) 0.009

ITEM MG/L
URANIUM (U) 0.156
AMMONIA-N 0.21
RA 226(F'CI/L) 12.1

+/- 0.8

R:EMARK;S: CHECKED BY: .DJJ/RKFP



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING
FILE I:6402-W83312-4 _

CO-t L'-6-Q*Os .

PERMIT NO. WELL NO.PBL-4
>ROoD.AREA NO. SUBMITTED BY:
.:OMPANY:URANIUM RESOURCES INC.

SAMPLE NO.4
DATE COLLECTED:7-11-83
MINE: KINGSVILLE DOME

SMP
1
2
3
4

I
I
I
I
I

DATE I T(C) I PH ISPEC.CONE(. (UMHOS)I SPEC.COND.*ewELL:
I I NORMAL WATER LEVEL:
I I PUMF':SETQ: MSL;
I I BOT.OF:CASING SCR
I I LAND SURFACE DATUM:

UMHOS
KSL
G FM
(MSL)
MSL

DATE RECEIVED: 7-12-83 DATE REPORTED: 8-19-83

MAJOR AND SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM STORET

CALCIUM
MAGNESIUM
SODIUM
POTASSIUM

(CA)
(MG)
(NA)

(K)

00915
00925
00929
00937

MG/L F
(A) (B)

14 =20.04X
4 =12.16X
346 =22.99X
9 =39.1OX
TOTAL CATION =

EPM
(C)

.7

.33
15.05
.23
16.31

ECF
(rD)

X52.0=
X46.6=
X48 . 9=
X72.0=

(C)X(EI) % EPM

36
15
736
17

4.30
2.00

92.30
1.40

CARBONATE (C03)
BICARB. (HC03)
SULFATE (S04)
CHLORIDE (CL)
NITRATE (N03-N)
-LUORII'E (F)
SILICA (SI02)

00445
00440
00945
00940
71851
00951
00955

26
237
229
242
.5
.6
17

=30.00oX
=61.02X
=48.03X
=35.45X

.87
3.88
4.77
6.83

X84.6=
X43.6=
X73.9=
X75.9=

TOTAL =

73
169
352
518
1916

5.30
23.70
29.20
41.80

TOTAL ANION = 16.35

TOTAL ION
TDS (180 C)
TDS =TI-.5 HCO3
EC (25 C)
EC (DILUTE)= 19.1
ALK. AS CAC03
PH

1125.1
70300 972

= 1007
00095 1750

X100 = 1910
00410 237
00403 8.71

UMHOS
UMHOS

ION
TIDS
EC

ACCURACY
1.00
0.97
1.00

CHECK
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

% ANION
0 20 40 60 80

I **** I **** I **** I �*** I ***� I **** I **** I �*** I
CA

MG

NA+K

* * I

II* *

HC03

304

CL

I **** I **** I **** I **** I **** I *t** I **** I **** I
0 44* t

I t*** I *** I * ****I**t* l t * * ISlt****I *t* * 1 **** I
80 60 40 20 0 20 40 60 80

MINOR AND TRACE CONSTITUENTS (GROUP NO. 2)

( ITEM
.ARSENIC
CADMIUM
IRON
LEAD

I MG/L
(AS) 0.022
(CD) <0.01
(FE) <0,01
(PB) <0.02

ITEM MG/L
MANGANESE(MN) 0.03
MERCURY (HG) <0.0002
MOLY. (MO) 0.2
SELENIUM (SE) 0.001

ITEM MG/L
URANIUM (U) 0.016
AMMONIA-N .098
RA 226(PCI/L) 0.84

+/- 0.33

RiEMARKS: CHECKED BY: DJJ/RKP



GROUND WATER ANALYSIS REPORT-INSITU URANIUM MINING

FILE *:6402-71447-39

PERMIT NO. WELL NO.KVEI 12-E
-F'ROrD.AREA NO. SUBMITTED BY: URI
OfOMFhANY:URANIUM RESOURCES INC

SAMPLE NO.39
lDATE COLLECTED:

MINE:
,YE

SMF
1

3
4

I
I
I
I
I

DATE I T(C) I PH ISPEC.COND. (UMHOS) I SPEC.CONED. WELL:
I I NORMAL WATER LEVEL:
I I FUMFP:SETCG; MSL;
I I BOT.OF: CASING SCR
I I LAND SURFACE DATUM:

UMHOS

MSL
GfPM
(MSL)
MSL

DATE RECEIVED: 10-17-87 DATE REFOF:TED: 11-17-87

MAJOR AND' SECONDARY CONSTITUENTS (GROUP NO. 1)

ITEM ST 0 RET

CALCIUM
MAGNiESIUM
sol I UM
POTASSIUM

(CA)0
(MG)
(NA)

(K)

00915
00925
00929
00937

MG/L
(A)

1 .59
.26
382
6 .86

TOTAL

F
(B)

=2C0 * 04X
=12. 16X
=22 * 99X
=39. 1oX
CATION =

E PM
(C)

.08

. 02
16*62
.18
16. 9

ECF
(DY)

X52. 0=
X46.6=
X48 .9=
X72. -0=

(C)X ( ) ;%Z EF1M

4
1
813
13

0.50
0 . 1 C0

98 .30
1 * 10

CARBONATE (C03)
BICARB. (HC03)
SULFATE (SQ4)
CHLORIDE (CL)
NITRATE (NOS-N)

LUORIDE (F)
jILICA (SI02)

00445
00440
00945
00940
71851
00951
00955

44
412
49
248
1 .7c
.81
20.4

TOTAL

=30. OOX
=61 .02X
=48. 03X
=35* 45X

1. 47
6,75
1 . 02
7

X84. 6=
X43. 6=
X73 . 9=
X75 .9=

TOTAL =

124
294
7.j
531
1855

9 *1 C0
41.60
6 .30.

43. 10

ANION = 16.24

TOTAL ION
TDS (180 C)
TIS =TI-.5 HCO3
EC (25 C)
EC (IDILUTE)= 10OX
ALK. AS CAC03
FPH

70300

00095
18 =
00410
00403

1 166. 7
1000
961
1710
1800
411
8.

UMHOS
UMHOS

ION
TElS
EC

ACCUF:ACY
1 * 04
1.04
0.97

CHECh
0.96 TO 1.04
0.90 TO 1.10
0.95 TO 1.05

% CATION
80 60 40 20

A HNI(
0 20 40 60 8G

* 4
CA

MG

NA+K*

*.*.

HCOB

S04

CL*
I80 *** I * * I *6 0 2 I 0*** I 40* .1, 1 60 80 *X,*:)v

8G 60 40 20 0 20 40 60 so

MINOR AND TRACE CONSTITUENTS (GROUP NO, 2)

ITEM
ISENIC

LADIMIUM
IRON
LEADB

MG/L
(AS) 0.001
(CII) <0.01
(FE) 0.05
(PB) <0.02

ITEM MG/L
MANGANESE(MN) <0.01
MERCURY (HG) <0.001
MOLY. (MO) 0.05
SELENIUM (SE) 0.001

ITEM MG/L
URANIUM (U) 0.005
AMMONIA-N 0.06
RA 226(PCI/L) <0.16

+/- 0.20

REMARKS: CHECKED BY: DJJ/RKP

. . . ..- . A .- . r. .- . I r .
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GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4002

3-29-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUMA(MG)
SODIUM(NA)
POTASSIUM(K)

11
2.2

378
18

EPM

0.55
0.18

16.44
0.46

CONDUCTANCE

28.60
8.39

803.92
33.12

%EPM

3.12
1.02

93.25
2.61

TOTAL CATION 17.63

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(SO4)
CHLORIDE(qL)
NITRATE(N03-N)
FLUORIDE(F)
SILICA(SIO2)

7
226
261
271

0.02
0.60

17

0.23
3.70
5.43
7.64

TOTAL

19.46
161.32
401.28
579.88

2035.96

1.35
21.76
31.94
44.94

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)=100.5 X 20.0 =
ALK. AS CACO3
PH

TOTAL ANION
1192

1090
1079
1800 UMHOS
2010 UMHOS
197

8.59

17.00

ION
TDS
EC

ACCURACY CHECK

1.037
1.010
0.987

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCPRIES/LITER
GROSS ALPHA +/-.
GROSS BETA +/-
RADIUM 226 14 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.003
0.09

<0.0001
<0.01
0.01
0.01

<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
<0.0001
2.0

<0.01
<0.001
<0.01
0.390

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L
<0.01
<0.01

1.0
0.45

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I - ---- I---- I---- I---- I---- I---- I---- I---- I -
CAI * * IHCO3

I I
I . . I

MGI * * IS04
I I

I . .I
NA .1 * ICL

I - I- -- I - -- I -- - I -- - I -- - I -- - I -- - I -- - I -

ANALYST:

NIXON AND ALLEN

CHECKED BY:

6 -ct ' M
LAB.NO:M34-2324



GROU4D WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4009

3-30-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

21
5.4

340
11

EPM

1.05
0.44

14.79
0.28

CONDUCTANCE

54.60
20.50

723.23
20.16

%EPM

6.34
2.66

89.31
1.69

TOTAL CATION 16.56

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

5
248
244
247

0.03
0.56

19

0.17
4.06
5.08
6.97

TOTAL

14.38
177.02
375.41
529.02

1.04
24.94
31.20
42.81

1914.33

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)=112.0 X 16.7 =
ALK. AS CACO3
PH

TOTAL ANION
1141

1010
1017
1680 UMHOS
1870 UMHOS
211

8.46

16.28

ION
TDS
EC

ACCURACY CHECK

1.017
0.993
0.977

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 152 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.005.
0.16

<0.0001
<O.01

0.01
0.05
0.003

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

(O.0001
0.32

<0.01
0.004

<0.01
0.229

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L
<0.01
<0.01
1.2
0.19

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
-I ---- I ---- I----I ---- I ---- I----I----I---- -

CAI * IHC03 ANALYST:

MGI * * I S04
NIXON AND ALLEN

__________________

NA l * ICL
I- ---- I----I---- I ---- I---- I----I----I---- I-I

CHECKED BY:

aL (._
LAB.NO:M34-2325



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4014

3-30-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

23
7.3

338
9.6

EPM

1.15
0.60

14. 70
0.25

CONDUCTANCE

59.80
27.96

718.83
18.00

%EPM

6.89
3 .59

88.02
1.50

TOTAL CATION 16.7

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
285
239
237

<0.01
0.56

19

0.00
4.67
4.98
6.69

TOTAL

0.00
203.61
368.02
507.77

0.00
28.58
30.48
40.94

1904.00

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)= 94.0 X 20.0 =
ALK. AS CACO3
PH

TOTAL ANION
1158

1010
1016
1710 UMHOS
1880 UMHOS
234

8.24

16.34

ION
TDS
EC

ACCURACY CHECK
RANGE

1.022 (.96 TO 1.04)
0.994 (.90 TO 1.10)
0.987 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 62 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD( PB)

MG/L
0.004
0.09

(0.0001
(O.01
<0.01
0.05

<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<O(.01
(O.0001
0.55

(0.01
0.007

<O. 01
0.153

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L
<0.01
<0.01
1.2
0.14

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
I- ---- I----I---- I----I---- I----I----I---- -I

CAI * * IHCO3
I . . I
I . . I

ANALYST:

NIXON AND ALLEN
* *

NA+K I

°S04

i cr.*
I-I---i ---- 1----I---- I---- I ---- I---- I I-

CHECKED BY:

_ _ _ _ _ _ _ _ _ _ _ _ _ _J _
LAB.NO:M31-2326



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4025

3-30-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

18
4.6

333
12

EPM

0.90
0.38

14.48
0.31

CONDUCTANCE

46.80
17.71
708.07
22.32

%EPM

5.60
2.36

90.11
1.93

TOTAL CATION 16.07

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE( CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

5
266
234
227

0.05
0.56

20

0.17
4.36
4.87
6.40

TOTAL

14.38
190.10
359.89
485.76

1.08
27.59
30.82
40.51

1845.03

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)=107.8 X 16.7 =

ALK. AS CACO3
PH

TOTAL ANION
1120

983
987

1660 UMHOS
1800 UMHOS
226

8.45

15.80

ION
TDS
EC

ACCURACY CHECK
RANGE

1.017 (.96 TO 1.04)
0.996 (.90 TO 1.10)
0.976 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 43 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.005
0.11

<0.0001
<0.01
(O.01
0.03

<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

<O. 0001
0.82

<0.01
0.002

<O(.01
0.513

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L
(0.01
<O.01
1.2
0.11

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- I----I----I----I----I ---- I ---- I ---- -

I * * IHCO3

MGI * A 1 S04

ICL

ANALYST:

NIXON AND ALLEN

*

CHECKED BY:

gCiv lV- ---- I----I---- I---- I---- ---- I---- 1 - I

LAB.NO:M34-2327



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4030

3-30-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

21
5.8

325
12

EPM

1.05
0.48

14.14
0.31

CONDUCTANCE

54.60
22.37

691.45
22.32

%EPM

6.57
3.00

88.49
1.94

TOTAL CATION 15.98

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(SO4)
CHLORIDE (CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
285
234
224

<0.01
0.67
20

0.00
4.67
4.87
6.32

TOTAL

0.00
203.61
359.89
479.69

0.00
29.45
30.71
39.85

1833.93

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)=108.4 X 16.7 =
ALK. AS CACO3
PH

TOTAL ANION
1127

1000
985

1660 UMHOS
1810 UMHOS
234
8.08

15.86

ION
TDS
EC

ACCURACY CHECK
RANGE

1.008 (.96 TO 1.04)
1.015 (.90 TO 1.10)
0.987 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 62 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS )
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.011
0.06

<O(.0001
<O(.01
<0.01

0.01
<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

<O.0001
0.89

<O.01
<0.001
<0.01
1.61

ITEM
VANADIUM(V)
ZINC ( ZN)
BORON(B)
AMMONIA-N

MG/L
<0.01
0.01
1.2
0.21

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
- ---- I----I----I ---- I ---- I ---- I---- I ---- -

CAI * * IHCO3 ANALYST:

MGI

Nk . .i I

IS54
NIXON AND ALLEN

* *

I CL*

CHECKED BY:

Cern 1h'~-

LAB.NO:M34-2328



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4050-A

4-2-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

MG/L

11
0.11

350
19

EPM

0.55
0.01

15.22
0.49

CONDUCTANCE

28.60
0.47

744.26
35.28

%EPM

3.38
0.06

93.55
3.01

TOTAL CATION 16.27

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE (CL)
NITRATE(NO3-N)
FLUORIDE (F)
SILICA( SIO2)

58
66

310
264

0.13
0.76

20

1.93
1.08
6.45
7.45

TOTAL

163.28
47.09

476.66
565.46

11.41
6.39

38.14
44.06

2061.08

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)= 99.5 X 20.0 =
ALK. AS CACO3
PH

TOTAL ANION
1099

1020
1066
1730 UMHOS
1990 UMHOS
150

9.68

16.91

ION
TDS
EC

ACCURACY CHECK
RANGE

0.962 (.96 TO 1.04)
0.957 (.90 TO 1.10)
0.966 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 11 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.026
0.07

(O.0001
<O.01
(O.01
0.14

<O.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<O(.01
<O.0001

1.0
<O(.01
0.187

<0.01
0.513

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L
0.06

<O(.01
0.92
0.62

loCATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAI * * IHCO3

I . . I
I . . I

MG! * * IS04

I eI
I .@ I

K* ICL

ANALYST:

NIXON AND ALLEN

CHECKED BY:

_ _ _ _ _ _ _ _ _ -_ _

LAB.NO:M334-2329



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4057

3-29-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM( CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM( K)

12
1.8

338
19

EPM

0.60
0.15

14.70
0.49

CONDUCTANCE

31.20
6.99

718.83
35.28

%EPM

3.76
0.94
92.22
3.07

TOTAL CATION 15.94

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

31
112
252
281

0.04
0.93

14

1.03
1.84
5.25
7.93

TOTAL

87.14
80.22

387.98
601.89

6.42
11.46
32.71
49.41

1949.52

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)= 95.5 X 20.0 =

ALK. AS CACO3
PH

TOTAL ANION
1062

1060
1006
1720 UMHOS
1910 UMHOS
144

9.24

16.05

ION
TDS
EC

ACCURACY CHECK
RANGE

0.993 (.96 TO 1.04)
1.054 (.90 TO 1.10)
0.980 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 24 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.020
0.04

<O(.0001
<O.01
<0.01
0.03

<O.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

<O(.0001
1.8

<O(.01
0.004

<0.01
0.304

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L
<0.01
<O(.01
0.84
1.1

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I - ---- I---- I---- I---- I---- I---- I---- I---- I -
I * * IHCO3
I . . I

ANALYST:

NIXON AND ALLEN
MGI * * I S04

1 . . I

Uk * ICL

- ---- I ---- I----I----I----I----I----I---- -I

CHECKED BY:

6 (7; 14 n I {----_
LAB.NO:M34-2330



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4061-A

3-29-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM( K)

10
2.3

375
17

EPM

0.50
0.19

16.31
0.43

CONDUCTANCE

26.00
8.85

797.56
30.96

2.87
1 .09

93.57
2.47

%EPM

TOTAL CATION 17.43

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE (CL)
NITRATE(NO3-N)
FLUORIDE( F)
SILICA(SIO2)

0
135
267
319

0.10
0.83

17

0.00
2.21
5.56
9.00

TOTAL

0.00
96.36

410.88
683.10

0.00
13.18
33.15
53.67

2053.71

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)=103.5 X 20.0 =
ALK. AS CACO3
PH

TOTAL ANION
1143

1160
1076
1930 UMHOS
2070 UMHOS

111
8.04

16.77

ION
TDS
EC

ACCURACY CHECK
RANGE

1.039 (.96 TO 1.04)
1.078 (.90 TO 1.10)
1.008 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 66 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.043
0.03

<O. 0001
<O( 01
<0.01
0.02

<O.001

ITEM
MANGANESE( MN)
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01
<O.0001

4.0
<0.01
0.166

<O0.01
2.20

ITEM
VANADIUM(V)
ZINC(ZN)
BORON( B)
AMMONIA-N

MG/L
<O(.01
<0.01

1.0
0.46

%CATIONS °-oANIONS
80 60 40 20 0 20 40 60 80
1-1 ---- I----I---- I----I----I----I---- I---- *- I
I * HCO3 ANALYST:
I
I

* * I S04
NIXON AND ALLEN

I

.1 * ICL
- ---- I----I ---- I ---- I---- I ---- I---- I---- -

CHECKED BY:

_________________

LAB.NO:M34-2331



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD WELL #4073-A

3-29-96
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: MAY 13, 1996

MAJOR AND SECONDARY CONSTITUENTS

ITEM MG/L

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

10
2.8

365
15

EPM

0. 50
0.23

15.88
0.38

CONDUCTANCE

26.00
10.72

776.53
27.36

%EPM

2.94
1.35

93.47
2.24

TOTAL CATION 16.99

CARBONATE(C03)
BICARBONATE(HCO3)
SULFATE(S04)
CHLORIDE(CL)
NITRATE(NO3-N)
FLUORIDE(F)
SILICA(SIO2)

0
168
278
281

0.27
0.90

15

0.00
2.75
5.79
7.93

TOTAL

0.00
119.90
427.88
601.89

0.00
16.70
35.15
48.15

1990.28

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)= 98.0 X 20.0 =
ALK. AS CACO3
PH

TOTAL ANION
1136

1080
1052
1790 UMHOS
1960 UMHOS
138
8.26

16.47
ACCURACY CHECK

ION
TDS
EC

1.032
1.027
0.985

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 37 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.005
0.03

<O. 0001
<O. 01
<0.01
0.02

<0.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

(O.0001
2.8

<. 01
0.001

(0.01
0.305

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L
(O.01
0.02
0.99
0.44

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I - ---- I----I ---- I---- I---- I---- I---- I---- -1

CAI * * IHCO3
I I
I . . I

MGI * IS04

I .I
. . I

NA .l * ICL
I - I - -- I - -- I - -- I - -- 1 - -- I - -- I -- - I -- - I -

ANALYST:

NIXON AND ALLEN

CHECKED BY:

(ag lt45 ll -y Nj4-,_
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LAB.NO:M34-2332



0 37 1 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

TIC .
Merit Drive, Suite 1020, LB12

,as, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7512
3:20 PM 9-24-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-S3 Uranium (Natural), mg/L ---

2.2

1.86

Nixon 10-03-97

Owen 10-01-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

604
3

Strauss 10-02-97

Strauss 09-25-97*Radon 222, pci/L ---------- 94600
Counting Error, pci/L +/- 200

* Value reflects Radon 222 content as of 3:20 PM 9-24-97.

Lab. No. M35-11229

Respectfully Submitted,

G;% -el~~v
Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-037-1 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

identification: KVD Extraction Well #7504A
9:00 AM 9-25-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.05

0.041

Nixon 10-03-97

Owen 10-09-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pCi/L +/-

*Radon 222, pci/L ----------
Counting Error, pci/L +/-

44
1

17800
100

Strauss 10-09-97

Strauss 09-29-97

* Value reflects Radon 222 content as of 9:00 AM 9-25-97.

Lab. No. M35-11389

Respectfully Submitted,

Carl P. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7502A
10:15 AM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0. 04

0.087

Nixon 10-03-97

Owen 10-09-97

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

19
1

Strauss 10-02-97

Radon
Emanation

*Radon 222, pci/L ----------
Counting Error, pci/L +/-

52500
100

Strauss 09-24-97

* Value reflects Radon 222 content as of 10:15 AM 9-23-97.

Lab. No. M35-11169

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7311
10:05 AM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 0. 06 Nixon 10-03-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.220 Owen 10-09-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

47
1

Strauss 10-02-97

Strauss 09-24-97*Radon 222, pci/L ---------- 115000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:05 AM 9-23-97.

Lab. No. M35-11168

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: XVD Ext. Well #7310
10:05 AM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.05

0.202

Nixon 10-03-97

Owen 10-09-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

*Radon 222, pci/L ----------
Counting Error, pci/L +/-

36
1

96800
200

Strauss 10-02-97

Strauss 09-24-97

* Value reflects Radon 222 content as of 10:05 AM 9-23-97.

Lab. No. M35-11167

Respectfully Submitted,

Cl .v
Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7306
10:15 AM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

1.1

0.137

82
1

Nixon 10-03-97

Owen 10-09-97

Strauss 10-02-97

Radon
Emanation

*Radon 222, pci/L ----------
Counting Error, pci/L +1-

89200
200

Strauss 09-24-97

* Value reflects Radon 222 content as of 10:15 AM 9-23-97.

Lab. No. M35-11166

Respectfully Submitted,

rV, -
Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7506A
10:10 AM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

11 Nixon 10-03-97

23. 5 Owen 10-06-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

178
2

Strauss

Strauss

10-02-97

09-24-97*Radon 222, pci/L ---------- 32000
Counting Error, pci/L +/- 100

* Value reflects Radon 222 content as of 10:10 AM 9-23-97.

Lab. No. M35-11170

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRIST!, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7516
9:50 AM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0. 11

2.22

Nixon 10-03-97

Owen 10-01-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

*Radon 222, pci/L ----------
Counting Error, pci/L +/-

321
2

31500
100

Strauss 10-02-97

Strauss 09-24-97

* Value reflects Radon 222 content as of 9:50 AM 9-23-97.

Lab. No. M35-11171

Respectfully Submitted,

ou&M$ L4 A
Carl F. Crownover, Pres.

form: S1-20



TEL. 512-&84-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7521
10:00 AM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.30

0.873

Nixon 10-03-97

Owen 10-01-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

*Radon 222, pci/L ----------
Counting Error, pci/L +/-

16
1

80200
100

Strauss 10-02-97

Strauss 09-24-97

* Value reflects Radon 222 content as of 10:00 AM 9-23-97.

Lab. No. M35-11172

Respectfully Submitted,

a ndQ 1-V
Carl F. Crownover, Pres.

form: S1-20



TEL. 5;2-884-0371 PO 8BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7525
9:50 AM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.04

0. 033

Nixon 10-03-97

Owen 10-09-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

265
2

Strauss 10-02-97

Strauss 09-24-97*Radon 222, pci/L ---------- 72900
Counting Error, pci/L +/- 100

* Value reflects Radon 222 content as of 9:50 AM 9-23-97.

Lab. No. M35-11173

Respectfully Submitted,

XQ h-C L VA
Carl F. Crownover, Pres.

form: S1-20



TEL. 5i2-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, .1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7308
9:50 PM 9-23-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0. 07

0. 100

Nixon 10-03-97

Owen 10-09-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pCi/L ---------
Counting Error, pci/L +/-

*Radon 222, pci/L ----------
Counting Error, pci/L +/-

79
1

53700
100

Strauss

Strauss

10-02-97

09-25-97

* Value reflects Radon 222 content as of 9:50 PM 9-23-97.

Lab. No. M35-11227

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-684-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 14, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Ext. Well #7507
3:40 PM 9-24-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

8.4

22.2

Nixon 10-03-97

Owen 10-06-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

*Radon 222, pci/L ----------
Counting Error, pci/L +/-

212
2

59500
100

Strauss

Strauss

10-02-97

09-25-97

* Value reflects Radon 222 content as of 3:40 PM 9-24-97.

Lab. No. M35-11228

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7504A
KVD Lateral 28 - Baseline
9:00 AM 9-25-97

Method
Number mg/L

EPA 600 310.1
EPA 600 375.3
SM 4500-Cl B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

Bicarbonate ---------------
Sulfate -----------------
Chloride ---------------…--
Calcium ------ …--

Iron ----------------------
Molybdenum --------------
Uranium (Natural) ----…

317
199
219
19
0.04
0.03
0.040

Analyst

Merks
Merks
Merks
Allen

Mitschke
Mitschke

Owen

Analysis
Date

10-10-97
11-26-97
12-01-97
12-02-97
11--25-97
11-25-97
10-23-97

Lab. No. M35-11364

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-45



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7512
KVD Lateral 28 - Baseline
3:20 PM 9-24-97

Method
Number mg/L

EPA 600 310.1
EPA 600 375.3
SM 4500-Cl B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

Bicarbonate ---------------
Sulfate ----------------…-
Chloride ---------------…--
Calcium ----------------u--
Iron ----------------------
Molybdenum ----------------
Uranium (Natural) ---------

549
1580
708
238
0.03
1.7
0.248

Analyst

Merks
Merks
Merks
All en
Mitschke
Mitschke

Owen

Analysis
Date

10-10-97
11-26-97
12-01-97
12-02-97
11-25-97
11-25-97
10-23-97

Lab. No. M35-11365

Respectfully Submitted,

;/ I/Go
Carl F. Crownover, Pres.

form: S1-45



TLL. 512-884-0371 
P0 BOX 2552 78403 .

TLL. 512-884--0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7525
KVD Lateral 28 - Baseline
9:50 AM 9-23-97

Method
Number mg/L

EPA 600 310.1
EPA 600 375.3
SM 4500-ClV B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

Bicarbonate ---------------
Sulfate ------

Chloride ------------------
Calcium --------------…--
Iron ----------------------
Molybdenum -------------
Uranium (Natural) ---------

371
805
490

90
0.02
0.02
0.029

Analyst

Merks
Merks
Merks
Allen

Mitschke
Mitschke

Ouen

Analysis
Date

10-10-97
11-26-97
12-01-97
12-02--97
11-25--97
11--25--97
10-23-97

Lab. No. M35-11372

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-45



IEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

UlIl, INC.
32750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7311
KVD Lateral 28 - Baseline
10:05 AM 9-23-97

Method
Number mg/L

[-PA 600 310.1
EPA 600 375.3
SM 4500-ClV B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

Bicarbonate ---------------
Sulfate -------------------
Chloride ------------------
Calcium -------------------
Iron ----------------------
Molybdenum -----------------
Uranium (Natural) --

304
194
212
18
0.02
0.04
0.169

Analyst

Merks
Merks
Merks
Al len

Mitschke
Mitschke

Ouen

Analysis
Date

10-10-97
11-26-97
12-01-97
12-02-97
11-25-97
11-25-97
10-23-97

Lab. No. M35-11371

Respectfully Submitted,

Carl F. Crounover, Pres.

form: 31-45



TEL. 512-884-0371 
P0 BOX 25�32 78403

TEL. 512--884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
32750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7521
KVD Lateral 28 - Baseline
10:00 AM 9-23-97

Method
Number mg/L

UPA 600 310.1
EPA 600 375.3
SM 4500-Cl- B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

Bicarbonate
Sulfate -------------------
Chloride ------------------
Calcium -------------------
Iron -----------------------
Molybdenum -------------…--
Uranium (Natural) ---------

296
637
452
67
0.01
0. 05
0.371

Analyst

Merks
Merks
Merks
Allen

Mitschke
Mitschke

Owen

Analysis
Date

10-10-97
11-26-97
12-01-97
12-02-97
11-25-97
11-25-97
10-23--97

Lab. No. M35-11370

Respectfully Submitted,

Carl F. Crownover, Pres.

form: 31-45



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7502
KVD Lateral 28 - Baseline
10:15 AM 9-23-97

Method
Number

Analysis
Datemg/L Analyst

EPA 600 310.1
EPA 600 37S.3
SM 4500-Cl- B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

Bicarbonate ---------------
Sulfate ---------- -… ----
Chloride ---------------…--
Calcium -----------------
Iron ----------------------
Molybdenum -------------
Uranium (Natural) ---------

309
210
216

18
0.12
0.02
0.079

Merks
Merks
Merks
Allen
Mitschke
Mitschke

Owen

10-10-97
11--26-97
12-01-97
12-02-97
11-25-97
11-25-97
10-23-97

Lab. No. M35-11369

Respectfully Submitted,

Ol L/L v' f -

Carl F. Crounover, Pres.

form: S1--45



TEL. 512-884-0371 
P0 BOX 2�2 78403

TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7310
KVD Lateral 28 - Baseline
10:05 AM 9-23-97

Method
Number mg/L

EPA 600 310.1
EPA 600 375.3
SM 4500-Cl- B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

Bicarbonate ---------------
Sulfate -----------------…

Chloride ------------------
Calcium -------------
Iron ---------------------…
Molybdenum ----------------
Uranium (Natural) ---------

317
198
216

18
0.02
0.03
0.183

Analyst

Merks
Merks
Merks
Al len
Mitschke
Mitschke

Owen

Analysis
Date

10-10-97
11-26-97
12-01-97
12-02-97
11-25-97
11-25-97
10-23--97

Lab. No. M35-11368

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-45



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7516
KVD Lateral 28 - Baseline
9:50 AM 9-23-97

Method
Number

EPA 600 310.1
EPA 600 375.3
SM 4500-Cl B.
EPA 600 215.1
EPA 600 236.1

* El'A 600 246.1
ASTM D2907-83

mg/L

Bicarbonate ---------------
Sulfate ----------------
Chloride ---------------…--
Calcium ------ -- --
Iron ----------------------
Molybdenum ----- …---

Uranium (Natural) ---------

505
1510

805
228

0.20
0.08
2.21

Analyst

Merks
Merks
Merks
Allen
Mitschke
Mitschke

Owen

Analysis
Date

10-10-97
11-26-97
12-01-97
12-02-97
11-25-97
11-25-97
10-23-97

Lab. No. M35-11367

Respectfully Submitted,

Cr F C n r Ptr--e

Carl F. Crounover, Pres.

form: 51-45



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: Extraction Well 7306
KVD Lateral 28 - Baseline
10:15 AM 9-23-97

Method
Number mg/L

EPA 600 310.1
EPA 600 375.3
SM 4500-Cl- B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

Bicarbonate ---------------
Sulfate ------------------
Chloride ------------------
Calcium ----------------u--
Iron ----------------------
Molybdenum --------------…--
Uranium (Natural) ---------

310
226
248

23
0.03
1.1
0.216

Analyst

Merks
Merks
Merks
Allen

Mitschke
Mitschke

Owen

Analysis
Date

10-10-97
11-26-97
12-01-97
12-02-97
11-2S-97
11-25-97
10-23--97

Lab. No. M35-11366

Respectfully Submitted,

Carl F. Crounover, Pres.

form: 51-45



TEL. 512-884-0371 P0 BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 3, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

JRI, INC.
UP r~t: i

DEC - r 1997

Report of Analysis IR 9c,, i -c- u-L` D

Identification: Extraction Well 7308
KVD Lateral 28 - Baseline
9:50 PM 9-23-97

Method
Number

EPA 600 310.1
EPA 600 375.3
SM 4500-Cl B.
EPA 600 215.1
EPA 600 236.1
EPA 600 246.1
ASTM D2907-83

mg/L

Bicarbonate ---------------
Sulfate ----------- …

Chloride ------------------
Calcium --------
Iron -------------------…--
Molybdenum -------------…--
Uranium (Natural) ---------

316
195
211

18
0.02
0.03
0.103

Analyst

Merks
Merks
Merks
Allen
Mitschke
Mitschke

Ouen

Analysis
Date

10-10--97
11-26-97
12-01-97
12-02-97
11-25-97
11-25-97
10-23-97

Lab. No. M35-11363

Respectfully Submitted,

C(arl F unoverI Pres.
Carl F. Crownover, Pres.

form: S1-45



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 27, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Extraction Well #7504A
11:20 AM 10-2-97

Method
Number

Analysis
Analyst Date

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L --

1.7

14.6

Nixon 10-23-97

Owen 10-21-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

70
1

Strauss 10-23-97

Strauss 10-03-97'Radon 222, pci/L ---------- 36000
Counting Error, pci/L +/- 100

* Value reflects Radon 222 content as of 11:20 AM 10-2-97.

Lab. No. M35-11624

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. S12-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
October 27, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Extraction Well *7701
11:10 AM 10-2-97

Method
Number

Analysis
Analyst Date

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

4.8

41.6

Nixon 10-23-97

Owen 10-21-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ------…--
Counting Error, pci/L +/-

153
1

Strauss 10-23-97

Strauss 10-03-97*Radon 222, pci/L ---------- 27000
Counting Error, pci/L +/- 100

* Value reflects Radon 222 content as of 11:10 AM 10-2-97.

Lab. No. M3S-11625

Respectfully Submitted,

L4(7
Carl F. rounover, Pres.

form: S1-20



Well #
lEX
2EX
3EX
I1
21
31
41
51
61
71
81
91

101
ill

121 (PBL4)
131

2AM1 Baseline Averages
Uranium 22ORa

pgi pCi/I

222Rn
pCiI

60
116
927
18
43
21
77
30

680
77

180
130

9
8

16
156

28
36.2
18.1
13.7

25
12.7
47.6
19.2

13
21.6
42.1
43.5
23.1
0.66
0.84
12.1

4002
4009
4014
4025
4030

4050-A
4057
4061

4073-A
7502A
7311
7310
7306
7506A
7516
7521
7525
7308
7525
7311
7521
7502
7310
7516
7306
7507
7512
7504

7504A
7701

Average

MW16
MW17
MW18
MW19
MW20
MW21
MW22
MW23
MW24
MW25
MW26
MW27

390
229
153
513

1610
513
304

2200
305
87

220
202
137

23500
2220

873
33

100
29

169
371

79
183

2210
216

22200
1860

41
14600
41600
2,602

39
45
30
80

337
23
61
7

48
14
39
8

14
152
62
43
62
11
24
66
37
19
47
36
82

178
321

16
265

79

52500
115000
96800
89200
32000
31500
80200
72900
53700

212 59500
604 94600
44 17800
70 36000

153 27000
76 61,336

2.91
2.15
2.06
1.94
13.5
11.6
9.02
1.06
202
5.21
15.8
17.6



ATTACHMENT K



Production Area Baseline Wells



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

BL-1047 6-1-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 20,, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

21
4.9

318
6.3

EPM

1.05
0.40
13.83
0.16

CONDUCTANCE

54.60
18.64

676.29
11.52

%EPM

6.90
2.59

89.57
1.04

TOTAL CATION 15.44

CARBONATE(C03) 00445
BICARBONATE(HCO3)00440
SULFATECS04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SIO2) 00955

0
333
206
209

0.28
0.60

25

0.00
5.46
4.29
5.90

TOTAL

0.00
238.06
317.03
447.81

0.00
34.89
27.41
37.70

1763.94

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=106.6 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1124

1010
958
1610 UMHOS
1780 UMHOS
273

8.18

15.65

ION
TDS
EC

ACCURACY CHECK
RANGE

0.987 (.96 TO 1.04)
1.055 (.90 TO 1.10)
1.009 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 96 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.005

CO. *0001

0.03
<O. 00 1

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

<O. 0001
0.36

0.017

3.72

*ITEM
VANADIUM(V)
ZINC(ZN)
BORrALM-3----

AMM3NIA-N
I

MG/L

0.11

. .I . - . . ,

%CATIONS UANIONS
80 60 40 20 0 20 40 60 80

*_i ---- i____ ____ _--- ---- :----I----I--- I-:

Li. Of

JUN 2 3 1989

E EL E Y S
qALYST:CA: * * :HCO3

I S04
NIXON AND ALLEN

* *

0

A+KI * ICL
I-! ____-___-____--- ----!__:----:----I---- 1-:

CHECKED BY:

__ -------------.
LAB. NO: M27-3652



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

'OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

BL-547 6-5-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 21, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

12
3.9

315
9.3

EPM

0.60
0.32

13.70
0.24

CONDUCTANCE

31.20
14.91

669.93
17.28

%EPM

4.04
2.15

92.19
1.62

TOTAL CATION 14.86

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

16
246
213
218

0.36
0.65

22

0.53
4.03
4.43
6.15

TOTAL

44.84
175.71
327.38
466.79

3.50
26.62
29.26
40.62

1748.03

TOTAL ION

rDS(180 C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)=103.0 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1056

976
933
1590 UMHOS
1720 UMHOS
228

8.66

15.14

ION
TDS
EC

ACCURACY CHECK
RANGE

0.982 (.96 TO 1.04)
1.046 (.90 TO 1.10)
0.984 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 31 +I- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CUI)
IRON(FE)
LEAD(PB)

MG/L
0.004

<O. 000 1

0.03
0.017

ITEM
MANGANESECMN)
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

CO. 000 1
0.29

0.005

ITEM
.VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.08

1.20

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

: B -- : - : - 1-:-: I- - : i- -:

* * I HCO3 ANALYST:

*
NIXON AND ALLEN
_________________* IS04

Pi+K I ICL
|_ __ _ X __ - --- I- --- i----I----___ _--- - - -_--- - - -

CHECKED BY:

____________ ___

LAB. NO: M27-3679



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

BL-1491 6-2-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 20,, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM (CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

35
6.2

315
7.8

EPM

1.75
0.51
13.70
0.20

CONDUCTANCE

91.00
23.77

669.93
14.40

%EPM

10.83
3.16

84.78
1.24

TOTAL CATION 16.16

CARBONATE(C03) 00445
BICARBONATElHC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
307
225
227

1.2
0.60

29

0.00
5.03
4.68
6.40

TOTAL

0.00
219.31
345.85
485.76

0.00
31.22
29.05
39.73

1850.02

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)= 91.5 X 20.0 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1154

1060
1000
1670 UMHOS
1830 UMHOS
252
8.15

16.11

ION
TDS
EC

ACCURACY CHECK
RANGE

1.003 (.96 TO 1.04)
1.060 (.90 TO 1.10)
0.989 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 157 +/- 2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENICtAS)
BARIUM(BA)
CADMIUM C CD )
CHROM.(CR)
COPPERCCU)
IRON(FE)
LEADCPB)

MG/L
0.005

(0. 000 1

0.02
CO. 001

ITEM
MANGANESE(MN)
MERCURYHG )
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

<O. 000 1
0.84

0.008

ITEM
VANADIUM(V)
ZINC(ZN)
BORONCB)
AMMONIA-N

MG/L

0.11

3.75

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
C _ ____ _-I---- -------- HI---- H :

CAl * HC03
: 1. . t

ANALYSTt

NIXON AND ALLEN
* *

I
IS04

I CL
. CHEC ED BY:

_________________-- - - - -i -- i- - I- -- --a - - -I

LAB.NO:M27-3655



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

_OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

BL-1240 6-1-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 20,, 198?

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

17
5.2

338
8.0

EPM

0. 85
0.43
14.70
0.20

CONDUCTANCE

44.20
20.04
718.83
14.40

%EPM

5.25
2.66
90.85
1.24

TOTAL CATION 16.18

CARBONATE(CO3) 00445
BICARBONATE(HC03)00440
SULFATECS04) 00945
CHLORIDE (CL) 00940
?NITRATE(NO3-N) 71851
.FLUORIDE(F) 00951
SILICA(SI02) 00955

1
305
239
228
0.56
0.62

34

0.03
5.00
4.98
6.43

TOTAL

2.54
218.00
368.02
488.04

0.18
30.41
30.29
39.11

1874.07

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)= 93.5 X 20.0 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1176

1070
1024
1720 UMHOS
1870 UMHOS
252

8.32

16.44

ION
TDS
EC

ACCURACY CHECK
RANGE

0.984 (.96 TO 1.04)
1.045 (.90 TO 1.10)
0.998 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 35 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
-BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.017

C0. 0001

0.02
CO. 00 1

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM ( SE )
SILVER(AC)
URANIUM(U)

MG/L
(O.01
0. 0001
0.34

0.010

ITEM
VANADIUM(V)
ZINC(2N)
BORON (B)
AMMONIA-N

MG/L

0.20

0.505

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 8O

I___ __|___-_ ---- i----I---1---I--I------: t--

* * IHCO3

I S04

ANALYST:

NIXON AND ALLEN
* *

.

ICL*
: |----:----:----g----:--- :----:----I----:-:

CHECKED BY:

_ _ _ _ _ _ _ _ __ _ _
LAB. NO: M27-3653



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

_OMPANY: URI. INC.
IDENTIFICATION: KVD PAA-2

BL-1265 6-2-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 20,, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

23
5.5

331
9.7

EPM

1.15
0.45
14.40
0.25

CONDUCTANCE

59.80
20.97
704.16

18.00

%EPM

7.08
2.77

88.62
1.54

TOTAL CATION 16.25

CARBONATE(CO3) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

2
296
237
239

0.09
0.57

27

0.07
4.85
4.93
6.74

TOTAL

5.92
211.46
364.33
511.57

0.42
29.23
29.72
40.63

1896.21

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
,EC(DIL)= 94.0 X 20.0 =
'ALK. AS CAC03 00410
PH

TOTAL ANION
1171

1060
1023
1720 UMHOS
1880 UMHOS
247
8.38

16.59

ION
TDS
EC

ACCURACY CHECK
RANGE

0.980 C.96 TO 1.04)
1.036 (.90 TO 1.10)
0.991 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 139 +/- 1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
zCOPPER(CU)
'IRON(FE)
LEADtPB)

MG/L
<O. 00 1

<O. 0001

0.02
<0.001

ITEM
MANGANESE(MN)
MERCURYHGB)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

(0.0001
0.05

<0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

0.23

0.254

%CATIONS %.ANIONS
.80 60 40 20 0 20 40 60 80

:: ----- , : :

CA; * * IHCO3
.1 a a I

.. a I

ANALYSTI

NIXON AND ALLEN'
* * I S04

~4-K I *ICL

1- - -I - - - -- I - - -- -I -- i - -i- - -

CHECKED BY:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LAB.NO:M27-3654



Monitor Well Ring



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-63 6-16-8?
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITLIENTS

ITEM STORET

CALCIIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MGXL

17
5.1

300
6.4

EPM

0.85
0.42
13.05
0.16

CONDUCTANCE

44.20
19.57

638.15
11.52

%EPM

5.87
2.90

90.12
1. 10

TOTAL CATION 14.48

CARBONATE ( CO3) 00445
BICARBONATE (HC03) 00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

7
312
174
207

2.4
0.62

19

0.23
5.11
3.62
5.84

TOTAL

19.46
222.80
267.52
443.26

1.55
34.53
24.46
39.46

1666.47

TOTAL ION

(DS(180 C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)=100.6 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1051

914
895

1550 UMHOS
1680 UMHOS
268

8.52

14.80

ION
TDS
EC

AC CURACY CHECK
RANGE

0.978 (.96 TO 1.04)
1.022 (.90 TO 1.10)
1.008 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER ( CU )
IRON(FE)
LEAD (PB)

MG/L ITEM
0.005 MANGANESE(MN)

MERCURY ( HG)
0.0007 MOLY. (MO)

NICKEL(NI)
SELENIUM(SE)

0.02 SILVER(AG)
C0.001 URANIUM(U)

MG/L
0.01

CO. 000 1
0.01

ITEM
VANADIUM (V)
ZINC (ZN)
BORON (B )
AMMON IA-N

MG/L

0.20
0.001

0.015

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:: - - : : : : : : :

CA: * *

* *

' HCO3

I CL

ANALYST:

NIXON AND ALLEN

*

CHECKED BY:

hLv: ! ---- :----:----:---- ---- I----___ ---- __|_

LAB. NO: M27-4094



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

CIMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-64 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STClRET

CALCIUM(CA)
MACiNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

21
5.7

315
7.0

EPM

1.05
0.47
13.70

0. 18

CONDUCTANCE

54.60
21.90
669.93
12.96

%EPM

6.82
3.05

88.96
1.17

TOTAL CATION 15.4

CARBONATE(CO3) 00445
BICARBONATE(HC03) 00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

18
298
176
210

2.4
0.60

20

0.60
4.88
3.66
5.92

TOTAL

50.76
212.77
270.47
449.33

3.98
32.40
24.30
39.31

1742.72

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=101.8 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1074

961
925
1560 UMHOS
1700 UMHOS
274
8.74

15.06

ION
TDS
EC

ACCURACY CHECK
RANGE

1.023 (.96 TO 1.04)
1.039 (.90 TO 1.10)
0.976 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC (AS)
BARIUM(BA)
CADMIUM (CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.005

0.0003

0.02
<0. 00 1

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
C0.01

O. 0001
0.01

0.002

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.09

0.015

%CATIONS
80 60 40 20

%ANIONS
0 20 40 60 80

:-: ---- :----:----:----:----:i----:----:----:i-:

* * .HCO3
I 4

I S04

ANALYST:

NIXON AND ALLEN
* *

II I

: . . S

A+Kl * :CL
:_ :----:----:i----:- -- :----t----:- --- ,- : :

CHECKED BY:

GDtkv
LAB.NO:M27-4095



GROUND WATER ANALYSIS REPORT-IN SITU MINING-LURANIUM

:OMPANY: URI. INC.
IDENTIFICATION: KVD PAA-2

MW-65 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM (K)

00915
00925
00929
00937

MG/L

16
5. 1

308
6.9

EPM

0.SO
0.42

13.40
0. 18

CONDUCTANCE

41.60
19.57

655.26
12.96

%EPM

5.41
2.84

90.54
1.22

TOTAL CATION 14.8

CARBONATE ( C03) 00445
BICARBONATE(HC03)00440
SULFATE ( S04) 00945
CHLORIDE (CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

18
275
1S7
218

2.8
0.67

21

0.60
4.51
3.89
6.15

TOTAL

50.76
196.64
287.47
466.79

3.96
29.77
25.68
40.59

1731.04

TOTAL ION

*([DS(180C C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)=103.0 X 16.7 =
ALK. AS CAC03 00410

TOTAL ANION
1058

963
921

1580 UMHOS
1720 UMHOS
255

8.83

15.15

ION
TDS
EC

ACCURACY CHECK
RANGE

0.977 (.96 TO 1.04)
1.046 (.90 TO 1.10)
0.994 (.95 TO 1.05)

PH
RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER ( CU )
IRON(FE)
LEAD(PB)

MG/L
0.006

CO. 000 1

0.02
<O. 00 1

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY. (MO)
NICKEL ( NI)
SELENIUM( SE)
SILVER(AG)
URANIUM(U)

MG/L
O.01

<O. 0001
0.01

I TEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MCi/L

0.01
0.001

0.010

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
:- --- i---:----:----:---- ---- I----__|_ !_!

* *

II

i

I HCO3

'S04

ANALYST:

NIXON AND ALLEN
* *

I -II

A+K: * ICL
:-: ---- :---!-,---- -- __-_______- ____- ____ !_.

CHECKED BY:

akbl .
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LAB. NO: M27-4096



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

*:OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-66 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

MAJOR AND SECONDARY CONSTITUENTS

REPORT DATE: JULY 6. 1989

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

17
5.3

310
6.8

EPM

0.85
0.44
13.48
0.17

CONDLUCTANCE

44.20
20.50

659.17
12.24

%EPM

5.69
2.95

90.23
1.14

TOTAL CATION 14.94

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SIO2) 00955

7
299
187
221

2.6
0.62

21

0.23
4.90
3.89
6.23

TOTAL

19.46
213.64
287.47
472.86

1.51
32. 13
25.51
40.85

1729.54

TOTAL ION

(DS(180 C) 70300
TOT ION-0.5 HCl3=
EC(25 C) 00095
*EC(DIL)=103.0 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1077

945
928
1590 UMHOS
1720 UMHOS
257

8.45

15.25

ION
TDS
EC

ACCURACY CHECK
RANGE

0.980 (.96 TO 1.04)
1.019 (.90 TO 1.10)
0.995 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.008

CO. 000 1

0.03
CO. 00 1

ITEM
MANGANESE ( MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVERCAG)
URANIUM(U)

MG/L
(O.01
<0.0001
0.01

0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0. 06

0.012

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:--- ---- i---- __ __ __ __ ____ a|

* *

* *

HCO3

1S04

I CL

ANALYST:

NIXON AND ALLEN

CHECKED BY:
*

:-:o----:-------:i---- :----:i---- :----:I----:i-:
_ _ _ _ _ _ _ _ _

LAB. NO: M27-4097



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-67 6-17-89
LABORATORY: JORDAN LABORATORIES,, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM (K)

00915
00925
00929
00937

MG/L

13
4.8

307
8.2

EPM

0.65
0.39

13.35
0.21

CONDUCTANCE

33.80
18.17

652.82
15.12

%EPM

4.45
2.67

91.44
1.44

TOTAL CATION 14.6

*CARBONATE ( C03) 00445
B I CARBONATE (HC03 ) 00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUOR IDE (F) 00951
SILICA(SI12) 00955

16
268
191
220

2.5
0.60

20

0.53
4.39

-. 98
6.21

TOTAL

44.84
191.40
294.12
471.34

3.51
29.05
26.34
41.10

1721.61

TOTAL ION

.DS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=102.4 X 16.7 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1051

950
917

1580 UMHOS
1710 UMHOS
246

8.72

15.11

ION
TDS
EC

ACCURACY CHECK
RANGE

0.966 (.96 TO 1.04)
1.036 (.90 TO 1.10)
0.993 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
0.010 MANGANESE(MN)

MERCURY(HG)
0.0005 MOLY.(MO)

NICKEL(NI)
SELENIUM(SE)

0.04 SILVER(AG)
(0.001 URANIUM(U)

MG/L
(0.01
(O. 000 1
0.02

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.07
0.001

0.013

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:-: ---- I----:---1----:----I----:----I----:1-:

CAI * * HCO3
I . . I
I a . :

* * ' S04

:CL

ANALYST:

NIXON AND ALLEN
__________________

CHECKED BY:

_ _ _ _ _ _ _ _ _ _ _ _ _ _

*

:-: ---- :----:----I-:----- I----_____ ____ __II

LAB. NO: M27-4098



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

:OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-68 6-17-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

15
4.9

309
7.2

EFM

0.75
0.40
13.44

C. 18

CONDUCTANCE

39.00
18.64

657.22
12.96

%EPM

5.08
2.71

91.00
1.22

TOTAL CATION 14.77

-CARBONATE(C03) 00445
BICARBONATE(HC:03)00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
*FLUORIDE(F) 00951
SILICA(SIO2) 00955

7
299
184
220

2.2
0.62

19

0.23
4.90
3.83
6.21

TOTAL

19.46
213.64
283.04
471.34

1.52
32.30
25.25
40.94

1715.29

TOTAL ION

,DS(1ieo C) 70300
TOT ION-0.5 HC03=
,EC(25 C) 00095
EC(DIL)=103.0 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1068

933
918

1590 UMHCOS
1720 UMHOS
257

8.58

15.17

ION
TDS
EC

ACCURACY CHECK
RANGE

0.974 (.96 TO 1.04)
1.016 (.90 TO 1.10)
1.003 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
'BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
- 0.004

0.0001

0.02
(0. 00 1

ITEM
MANGANESE(MN)
MERCURY ( HG )
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(0.01
(0. 000 1
0.01

0.002

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.06

0.015

*CATIONS %ANIONS
80 60 40 20 0 20 40 60 8O

:!-O----:----i----i----i----: ---- :----:----:-:!
* *

II

II

I HCO3

:504* *

ANALYST:

NIXON AND ALLEN
C__EC__E____B_____

CHECF:ED BY:

M----
I

ICL*
j_ __ __ ____ ----:----i----:----:--i--!---- -:

LAB.NO:M27-4099



GROUND WATER ANALYSIS REPCORT-IN SITU MINING-URANIUM

rOMPANY: URI, INC:.
.IDENTIFICATION: KVD PAA-2

MW-69 6-17-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT ElATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM (CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM (K)

00915
00925
00929
00937

MG/L

17
5.7

314
6.6

EPM

0.85
0.47

13.66
0.17

CONDUCTANCE

44.20
21.90

667.97
12.24

%EPM

5.61
3.10

90.17
1.12

TOTAL CATION 15.15

CARBONATE ( CO3) 00445
BICARBONATE(HCO3)00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE (F) 00951
SILICA(SI02) 00955

4
303
198
220

1.7
0.62

20

0. 13
4.97
4.12
6.21

TOTAL

11.00
216.69
304.47
471.34

0.84
32.21
26.70
40.25

1749.81

TOTAL ION

w-DS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=104.2 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1091

987
939

1610 UMHOS
1740 UMHOS
254

8.43

15.43

ION
TDS
EC

ACCURACY CHECK
RANGE

0.982 (.96 TO 1.04)
1.051 (.90 TO 1.10)
0.994 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +1/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)

-LEAD(PB)

MG/L
0.002

O. 0001

0.01
<O. 001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM( SE)
SILVER(AG)
URANIUM(U)

MG/L
<0.01

O. 000 1
0.01

0.004

I TEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

0.02

0.019

%CATIONS %/AN IONS
80 60 40 20 0 20 40 60 80

:-: ---- :----:----:--:- --- :1----:----:----:1-:
CA: * * HCO3

*
ANALYST:

NIXON AND ALLEN
**

II

IISO4
II
I

:* ICL
…-…:----…----…----…--------- - i- __i _ __ I

CHECKED BY:

aq -" (k--
LAB. NO: M27-4100



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

D-44 6-17-89
LABORATORY: JORDAN LABORATOR I ES, INC.

MAJOR AND SECONDARY CONSTITUENTS

REPORT DATE: JULY 5, 1989

ITEM

CALCIUM(CA)
MAGNESIUM ( MG )
SOD'IUM(NA)
POTASSILIM(K)

STORET

00915
00925
00929
00937

MG/L

3.8
0.24

406
24

EPM

0.19
0.02

17.66
0.61

CONDUCTANCE

9.88
0.93

863.57
43.92

%EPM

1.03
0.11

95.56
3.30

TOTAL CATION 18.48

CARBONATE(CO3) 00445
BI CARBONATE ( HC:03) 00440
SULFATE(S04) 00945
CHLOR I DIE ( CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

37
468

83
299

0.04
1.2

27

1.23
7.67
1.73
8.43

TOTAL

104.06
334.41
127.85
639.84

6.45
40.24
9.08

44.23

2124.46

TOTAL ION

rDS(180 C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)= 94.1 X 22.2 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1349

1130
1115
1970 UMHOS
2089 UMHOS

446
8.84

19.06

ION
TDS
EC

ACCURACY CHECK
RANGE

0.970 (.96 TO 1.04)
1.013 (.90 TO 1.10)
0.983 (. 95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/_
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

I TEM
ARSENIC (AS)
BARIUM(BA)
CADMIUM( CD)
CHROM. (CR)
COPPER ( CU )
IRON ( FE )
LEAD(PB)

MG/L
CO. 00 1

O. 0001

0.06
0.011

ITEM
MANGANESE ( MN )
MERCURY (HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(O.01
- 0.0001
(O.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMON I A-N

MG/L

0.25
(0. 00 1

0.002

%CATI ONS %ANIONS
80 60 40 20 0 20 40 60 80

::- : i:-:-.-. . ::
* * : HCO3 ANALYST:

* *

II

NIXON AND ALLEN

-+K * lCL
:- --:----:i----:--- :----: ---- :i----:i----:1-:

CHECKED BY:

_ _ _ _ -- _ _- _ _- _ _- - _ _- _ _-

LAB. NO: M27-4060



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

D-45 6-18-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DlATE: JULY 5, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

22
5.2

338
8. 0

EPM

1.10
0.43

14.70
0.20

CONDUCTANCE

57.20
20.04

718.83
14.40

%EFM

6.70
2.62

89.47
1.22

TOTAL CATION 16.43

CARBONATE ( CO3) 00445
B I CARBONATE (HC03) 00440
SULFATE ( S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUCIRIDE(F) 00951
SILICA(SI02) 00955

0
409
142
222
(0.01

0.73
85

0.00
6.70
2.96
6.26

TOTAL

0.00
292.12
218.74
475.13

0.00
42.09
18.59
39.32

1796.47

TOTAL ION

rDs (180 C) 70300
TOT ION-0.5 HC13=
EC(25 C) 00095
EC(DIL)= 90.0 X 20.0 =
ALK. AS CACC03 00410

TOTAL ANION
1232

1080
1027
1710 UMHOS
1800 UMHOS
335

8.06

15.92

ION
TDS
EC

ACCURACY CHECK
RANGE

1.032 (.96 TO 1.04)
1.051 (.90 TO 1.10)
1.002 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +1/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM (CD)
CHROM. (CR)
COPPER ( CU)
IRON(FE)
LEAD ( PB )

MG/L
0.002

(O. 0001

0.05
O. 001

ITEM
MANGANESE ( MN)
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(O.01
(O. 000 1
(0.01

(O. 00 1

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

0.03

0.020

%CATI ONS
80 60 40 20

%ANIONS
0 20 40 60 80

…:-:---:---- :-:

* * I HC03

1 504

ANALYST:

NIXON AND ALLEN*
* *

':* ICL
I-:- ____ __i- -------- I

CHECKED BY:

/-

LAB. NO: M27-4061



GROLUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

D-46 6-18-89
LABORATORY: JORDAN LABORATOR I ES. INC.

REPORT DATE: JULY 5, 1989

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET

CALCIUM (CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

5.0
2.4

344
4.5

EPM

0.25
0.20

14.96
0.12

CONDUCTANCE

13.00
9.32

731.54
8.64

%EPM

1.61
1.29

96.33
0.77

TOTAL CATION 15.53

CARBONATE ( CO3) 00445
B I CARBONATE (HC03) 00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SIO2) 00955

50
405

42
238

O.01
0.70

18

1.67
6.64
0.87
6.71

TOTAL

141.28
289.5C
64.29
509.29

10.51
41.79
5.48

42.23

1766.87

TOTAL ION

s DS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=106.6 X 16.7 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1110

941
'907

1650 UMHOS
1780 UMHOS
416

9.07

15.89

ION
TDS
EC

ACCURACY CHECK
RANGE

0.977 (.96 TO 1.04)
1.037 (.90 TO 1.10)
1.008 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +Z-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM ( CDE)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
(O. 00 1

CO. 000 1

0.27
<O. 00 1

ITEM
MANGANESE C MN)
MERCURY(HO)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0O.01

<O. 000 1
CO.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.13
0O.001

CO. 001

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:-: ---- :----:----:----:----:----:----:----.i-:

CA: * HCO3
: . . :

.: . . I

ANALYST:

NIXON AND ALLEN
** I S04

II

II* CL
I- --- i--:----:-:-: :----:----:i----:-:- _

CHECKED BY:

V_LAB. NO: M27-4062



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
.DENTIFICATION: KVD PAA-2

MW-70 6-17-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

14
4.5

313
7.1

EPM

0.70
0.37

13.61
0. 18

CONDUCTANCE

36.40
17.24

665.53
12.96

%EPM

4.71
2.49

91.59
1.21

TOTAL CATION 14.86

CARBONATEtC03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
:NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

4
303
187
221

0.50
0.55

22

0.13
4.97
3.e9
6.23

TOTAL

11.00
216.69
287.47
472.86

0.85
32.65
25.56
40.93

1720.15

TOTAL ION

.DS(l8O C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)=101.8 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1077

982
925
1590 UMHOS
1700 UMHOS
254

8.43

ION
TDS
EC

15.22
ACCURACY CHECK

RANGE
0.976 (.96 TO 1.04)
1.061 (.90 TO 1.10)
0.988 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/_
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
:BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.008

C0. 000 1

0.02
<O. 001

ITEM
MANGANESE C MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(O.01
CO. 000 1
0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.05
0.001

0.020

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
I- ---- i- - S- - I- - i- - i- - - -- i- - !

CAl * * IHCO3
: , .

I II a a I

ANALYST:

NIXON AND ALLEN
__________________* * 1S04

ICL*
CHECKED BY:

e-1,-. I i . . I- :

LAB. NO: M27-4101



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-52 6-15-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM (K)

00915
00925
00929
00937

MG/L

14
3.7

326
6.4

EPM

0.70
0.30

14.18
0.16

CONDUCTANCE

36.40
13.98

693.40
11.52

%.EPM

4.56
1.96

92.44
1.04

TOTAL CATION 15.34

CARBONATE ( CC3) 00445
BICARBONATE(HCO3) 00440
SULFATE (SCl4) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE (F) 00951
SILICA(SIO2) 00955

18
296
211
205

0.02
0.67

21

0.60
4.85
4.39
5.78

TOTAL

50.76
211.46
324.42
438.70

3.84
31.05
28. 10
37.00

1780.65

TOTAL ION

TDS( 180 C) 70300
TOT ION-0. ' HCO3=
EC(25 C) 00095
EC(DIL)=105.4 X 16.7 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1102

1000
954

1610 UMHOS
1760 UMHOS
273

8.70

15.62

ION
TDS
EC

ACCURACY CHECK
RANGE

0.982 (.96 TO 1.04)
1.048 (.90 TO 1.10)
0.989 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER ( CU )
IRON(FE)
LEAD(PB)

MG/L
0.011

0.0001

0.01
CO. 00 1

I TEM
MANGANESE ( MN )
MERCURY(HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(0.01
CO. 000 1
0.06

C0.001

I TEM
VANADIUM(V)
ZINC(ZN)
BORON (B )
AMMONIA-N

MG/L

0.13

0.007

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:-: ---- :---- s----i:---- :----t ---- I---- : ---- :- :
* *

* *

I'HC03

'S04

I CL

ANALYST:

NIXON AND ALLEN

*

CHECKED BY:

C e,{ L i IA Wyv"-:_ :----i----!----i----i---- i----i----i---- i-i

LAB. NO: M27-4083



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

.OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-53 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITLIENTS

ITEM STORET

CALCIUM ( CA )
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

15
3.3

315
5.4

EPM

0.75
0.27

13.70
0.14

CONDUCTANCE

39.00
12.58

669.93
10.08

%EPM

5.05
1.82

92. 19
0.94

TOTAL CATION 14.86

CARBONATE ( C03) 00445
B I CARBONATE (HC03) 00440
SULFATE ( S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI12) 00955

22
288
196
202

0.81
0.65

20

0.73
4.72
4.08
5.70

TOTAL

61.76
205.79
301.51
432.63

4.79
30.99
26.79
37.43

1733.28

TOTAL IC

rDS(leo C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)=103.0 X 16.7
ALK. AS CAC03 00410
PH

TOTAL ANION
IN 1068

949
924

1580 UMHOS
- 1720 UMHOS

272
8.91

15.23

ION
TDS
EC

ACCURACY CHECK
RANGE

0.976 (.96 TO 1.04)
1.027 (.90 TO 1.10)
0.992 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +1/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM( CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD ( PB )

MG/L
0.004

CO. 000 1

0.04
0.001

ITEM
MANGANESE ( MN)
MERCURY (HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(0.01
CO. 0001
0.02

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

0.16
0.002

0.014

%CATIONS %ANIONS
eO 60 40 20 0 20 40 60 80
CA * *C-- ---- O---- i---3- ---- i----_ ---- _

CA:l * 'HCO3
: .

ANALYST:

NIXON AND ALLENi
* *

II

1 S04
II
aII

I * CL
1-_ ---- _ -____ -____ -____ -____ -____ -____ -____I-

CHECKED BY:

GL4e vl tk
LAB. NO: M27-4084



GROUND WATER ANALYSIS REPORT-IN SITU MINING-;URANIUM

;OMPANY: URIv INC.
IDENTIFICATION: KVD PAA-2

MW-54 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM (CA)
MAGNESIUM (MG)
SODIUM (NA)
POTASSIUM(K)

00915
00925
00929
00937

MC./L

15
4.5

327
5.1

EPM

0.75
0.37

14.22
0 . 1'-

CONDUCTANCE

39.00
17.24

695.36
9.36

%EPM

4.85
2.39

91.92
0.84

TOTAL CATION 15.47

CARBONATE ( C03) 00445
BICARBONATE (HCO3) O440
SULFATE ( SC4) 00945
CHLOR I DIE ( CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
353
198
206

0.09
0.65

21

0.00
5.78
4.12
5.81

0.00
252.01
304.47
440.98

0.00
36.79
26.23
36.98

TOTAL 1758.42

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=104.8 X 16.7 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1130

970
954

1620 UMHOS
1750 UMHOS
289

8.24

15.71

ION
TDS
EC

ACCURACY CHECK
RANGE

0.985 (.96 TO 1.04)
1.017 (.90 TO 1.10)
0.995 (.95 TO 1. 05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/_
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM ( CD )
CHROM. (CR)
COPPER ( CU )
IRON(FE)
LEAD(PB)

MG/L
0.005

0.0001

0.02
(0. 00 1

ITEM
MANGANESE ( MN)
MERCURY ( HG )
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER'(AG)
URANIUM(U)

MG/L
(O.01
<O. 000 1
0.02

CO. 00 1

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.07

0.016

*/.CATIONS
80 60 40 20

%ANIONS
0 20 40 60 80

i-i - --- i ---_ - -- i- --_- -- i--- ____: -- __ _!_| _ _ _ :

* *

5
* *

IHCO3

IS04

.CL

NIXON AND ALLEN

ANALYST:

A+K: *
CHECKED BY:

_ __ _:a-:----:----,-- --- :- -- : :

LAB.NO:M27-4085



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

,OMPANY: LURI, INC.
IDENTIFICATION: KVD PAA-2

MW-55 6-16-89
LABORATORY: JORDAN LABORATORIES. INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
'SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

10
3.5

323
6.6

EPM

0.50
0.29

14.05
0.17

CONDUCTANCE

26.00
13.51

687.05
12.24

%EPM

3.33
1.93

93.60
1.13

TOTAL CATION 1'.01

CARBONATE(CO3) 00445
BICARBONATE C HC03) 00440
SULFATE (S04) 00945
CHLOR IDE (CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE (F) 00951
SILIC A ( S ) 00955

17
305
196
206

0.25
0.65

21

0.57
5.00
4.08
5.81

TOTAL

48.22
218.00
301.51
440.98

3.69
32.34
26. 39
37.58

1747.51

TOTAL ION

TDS( 180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=102.4 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1089

995
937

1590 UMHOS
1710 UMHOS
278

8.75

ION
TEDS
EC

15.46
ACCURACY CHECK

RANGE
0.971 (.96 TO 1.04)
1.062 (.90 TO 1.10)
0.979 (.95 TO 1.05)

RADIATION-PI COCURIES/LITER
GCROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC (AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)

'LEAD ( PB )

MG/L I TEM
0.007 MANGANESE(MN)

MERCURY (HG)
0.0002 MOLY. (MO)

NICKEL ( NI)
SELENIUM(SE)

0.01 SILVER(AG)
t0.001 URANIUM(U)

MG/L
(0.01
(O. 0001
0.03

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMON IA-N

MG/L

0.01
0.002

0.027

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I-! ________---_ ---- i----:----,----:--!---- :-

CA: * * HCO3
I . ,I

. . I

ANALYST:

NIXON AND ALLEN
* * IISO4

4+K!* :CL
!:! ---- i----i---- i---- i----i---- i----i---- !-:

CHECKED BY:

G.,,J~ 4Z44(L&, W_-

LAB. NO: M27-4086



GROUND WATER ANALYSIS REPORT-IN SITU MINING-iURANIUM

'OMPANY: URI, INC.
IDENTIFICATION: KYD PAA-2

MW-56 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM ( MG)
SODIUM(NA)
POTASSIUM (K)

00915
00925
00929
00937

MG/L

14
3.9

330
5.5

EPM

0.70
0.32

14.*35
0.14

CONDUCTANCE

36.40
14.91

701.72
10.08

%EPM

4.51
2.06

92.52
0.90

TOTAL CATION 15.51

CARBONATE(CO3) 00445
B I CARBONATE (HC03) 00440
SULFATE(S04) 00945
CHLORIDE( CL) 00940
NITRATE(NO3-N) 71851
FLUOk RIDE (F) 00951
SILICA(SI02) 00955

10
311
206
207

0.04
0.67

25

0.33
S. 10
4.2- 0
5.84

TOTAL

27.92
222.36
317.03
443.26

2.12
32.78
27.57
37.53

1773.67

TOTAL ION

.'DS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=104.8 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1113

997
958

1610 UMHOS
1750 UMHOS
271

8.65

15.56

ION
TDS
EC

ACC:URACY CHECK
RANGE

0. 997 (. 96 TO 1.04)
1.041 (.90 TO 1.10)
0.987 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/_
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM( CD)
CHROM. (CR)
COPPER ( CU )
IRON(FE)
LEAD t PB)

MG/L
0.009

CO. 000 1

0.01
0.001

I TEM
MANGANESE ( MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(0.01
CO. 000 1
0.05

C0. 001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.02

0.017

%CATIONS %.ANIONS
80 60 40 20 0 20 40 60 80

- :----:----i----:----:----:----:----:----:-:

* *

* *

*

IHCO3

ISO4

ICL

ANALYST:

NIXON AND ALLEN.

CHECKED BY:

_ _ _ _ _ _ _ _ _ _ _ _
:-:----:----:----:----:----:----:----:----: -:

LAB. NO: M27-4087



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

:OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-57 6-16-89
LABORATORY: JORDAN LABORATOR I ES, INC.

REPORT DATE: JULY 6. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM

*CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSILUM(K)

STORET

00915
00925
00929
0093:7

MG/L EPM

4.0
334

5.4

0.48
0.33

14.53
0.14

CONDUCTANCE

24.96'
15.38

710.52
10.08

%EPM

3. 10
2.13

93.86
0.90

TOTAL CATION 15.48

CARBONATE( C 03) 00445
BBICARBONATE (HC03)00440
SULFATE(SO4) 00945
CHLORIDE (CL) 00940
.NITRATE(N03-N) 71851
-FLUORIDE(F) 00951
SILICA(SI02) 00955

23
253
220
216

0.09
0.62

20

0.77
4.15
4.58
6.09

TOTAL

65.14
180.94
338.46
462.23

4.94
26.62
29. 38
39.06

1807.71

TOTAL ION

CDS(180 C) 70300
TOT ION-0.5 HCW3=
EC (25 C) 00095
EC(DIL)=108.4 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1086

993
959

1630 UMHOS
1810 UMHOS
245

8.94

15.59

ION
TDS
EC

ACCURACY CHECKF

0.993
1.035
1.001

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +Z-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
.LEAD(PB)

MG/L
0.002

O. 000 1

0.02
CO. 00 1

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(O.01
<O. 0001
0.09

0.002

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.05

0.026

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:-: ---- :----:- --- :----i---- i----:----:---- :-:

* * IHCO3

: 04

ANALYST:

* *

CL

NIXON AND ALLEN
CHECKED_______BY:_

CHECKED BY:

6at 1 n-11

Pi+K:o *

:-_: ---- :----:----:----:----:----:---- :----:!-I

LAB.NO:M27-4088



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

C;OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-58 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESILUM (MG)
SODIUM(NA)
POTASSIUM (K)

00915
00925
00929
00937

MG/L

8.4
3.5

315
7.4

EPM

0.42
0.29

13.70
0.19

CONDUCTANCE

21.84
13.51

669.93
13.68

%EPM

2.88
1.99

93.84
1.30

TOTAL CATION 14.6

CARBONATE ( C03) 00445
B I CARBONATE ( HC 03) 00440
SULFATE ( S04) 00945
CHLORIDE (CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

18
316
167
198

O.01
0.67

19

0.60
5.18
3.48
5.59

TOTAL

50.76
225.85
257.17
424.28

4.04
34.88
23.43
37.64

1677.03

TOTAL ION

rFsD(18o c)
TOT I ON-0.5
EC(25 C)
EC(DIL)=100.
ALK. AS CACC

70300
HC03=

00095
6 X 16.7 =
13 00410

TOTAL ANION
1053

939
895

1550 UMHOS
1680 UMHOS
289

8. 72

14.85

ION
TDS
EC

ACCURACY CHECK
RANGE

0.983 (.96 TO 1.04)
1.049 (.90 TO 1.10)
1.002 (.95 TO 1.05)

RADIATION-P I COCUR I ES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD ( PB)

MG/L
O. 001

(O. 000 1

0.03
CO. 00 1

ITEM
MANGANESE (MN)
MERCURY ( HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MB/L
(O.01

O. 000 1
(O.01

<O. 00 1

I TEM
VANADIUM(V)
ZINC(ZN)
EORON(B)
AMMONIA-N

MG/L

0.01

0.002

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:-: ---- :----:----:----:----:----:---:--:-

* * I'HCO3

':S04

ANALYST:

NIXON AND ALLEN
* *

.

II* :CL
aa I------ ---- : -------- :----a ---- a ---- I

CHECKED BY:

_________________
LAB.NO:M27-4089



------

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-59 6-16-e9
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

13
4.6

309
6.6

EPM

0.65
0.38
13.44
0.17

CONDUCTANCE

33.80
17.71

657.22
12.24

%EPM

4.44
2.60

91.80
1.16

TOTAL CATION 14.64

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

11
283
204
209

1.8
0.60

18

0.37
4.64
4.25
5.90

TOTAL

31.30
202.30
314.08
447.81

2.44
30.61
28.03
38. 92

1716.46

TOTAL ION

tDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=102.4 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1061

984
919

1590 UMHOS
1710 UMHOS
250

8.76

15.16

ICIN
TDS
EC

ACCURACY CHECK
RANGE

0.966 (.96 TO 1.04)
1.071 (.90 TO 1.10)
0.996 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.005

CO. 000 1

0.01
CO. 00 1

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(0.01

O. 0001
0.08

0.003

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.02

0.031

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
:- -- -i -- :-- -- - i- - i -i-,- i---- -iX____X___

* *

* *

IHCO3

IS04

IL

ANALYST:

NIXON AND ALLEN.

*

CHECKED BY:

(__________________
I I - -i-- -I -- I- - -i -- i- - i- - i- - i i

LAB. NO: M27-4090



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

,OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-60 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SQDIUM(NA)
POTASSILIM (K)

00915
00925
00929
00937

MG/L

10
4.4

296
6.8

EPM

0.50
0.36

12.88
0.17

CONDUCTANCE

26.00
16.78

629.83
12.24

%EPM

3.59
2.59
12. 60
1.22

TOTAL CATION 13. 1

CARBONATE (CO3) 00445
BI CARBO'NATE ( HC03) 00440
SULFATE ( SQ4) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SIQ2) 00955

17
275
169
199

2.4
0.57

20

O.57
4.51
3.52
5.61

TOTAL

48.22
196.64
2-60.13
425.80

1615.63

4.01
31.74
24.77
39.48

TOTAL ION

TtIS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)= 97.6 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1000

915
863

1490 UMHOS
1630 UMHOS
253

8.80

14.21

ION
TDS
EC

ACCURACY CHECK
RANGE

0.979 (.96 TO 1.04)
1.061 (.90 TO 1.10)
1.009 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMILUM(CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD ( PB )

MG/L
0.013

(O. 0001

0.01
CO. 00 1

ITEM
MANGANESE ( MN )
MERCURY (HG)
MOLY. (MO)
NICKEL ( NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(0.01
C0. 0001
0.01

0.003

ITEM
VANADIUM(V)
ZINCQ(ZN)
BORON(B)
AMMONIA-N

MG/L

0.06

0.028

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I_ - - - i - - i - - ……-i- - i- - - I - - - ! - - I-

CAI * * IHCO3
* . . g
:. I

* . .

ANALYST:

NIXON AND ALLEN
* * 5S04

.

A+Kt * :CL
I: .- ,. :. it-. ::. t

CHECKED BY:

LAB. NO: M27-4091



GROUND WATER ANALYSIS REPORT-IN SITLI MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-61 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

MAJOR AND SECONDARY CONSTITUENTS

REPORT DATE: JULY 6, 1989

I TEM STORET

CALCIUM (CA)
MAGNESIUM (MG)
SODIUM ( NA )
POTASSIUM (K)

00915
00925
00929
00937

MG/L

15
4.1

310
5.5

EPM

0.75
0.34

13.48
0.14

CONDUCTANCE

39.00
15.84

659.17
1 0. 08

%EPM

5.10
2.31

91.64
0.95

TOTAL CATION 14.71

CARBONATE (C03) 00445
BICARBONATE (HC03) 00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(NcN3-N) 71851
FLUORIDE(F) 00951
SILICA(SIO2) 00955

8
364

79
253

0.79
1.1

30

O .27
5.97
1.64
7.14

TOTAL

22.84
260.29
121.20
541. 93

1.e80
39.75
10.92
47.54

1670.35

TOTAL ION

iDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=101.2 X 16.7 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1070

948
888

1570 UMHOS
1690 UMHOS
312

8.40

15. 02

ION
TDS
EC

ACCURACY CHECK
RANGE

0.979 (.96 TO 1.04)
1.067 (.90 TO 1.10)
1.012 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM (CD)
CHROM. (CR)
COPPER ( CU )
IRON(FE)
LEAD(PB)

MG/L
0.023

(0. 000 1

0.06
(0 . 00 1

I TEM
MANGANESE ( MN )
MERCURY (HG)
MOLY. (MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

(O. 0001
0.01

I TEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.07
(0. 00 1

0.017

/.CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAl * * :HCO3
: . . :
a .
I a . I

ANALYST:

NIXON AND ALLEN
* * :S04

* :CL
:- ------- :----: - - -i- -- -:----:- :--- . ::

CHECKED BY:

6ae 'A.t.
LAB. NO: M27-4092



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-62 6-16-89
LABORATORY: JCORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM (K)

0091 S
00925
00929
00937

MG/L

15
5.4

307
6.2

EPM

0.75
C).44

13.35
0.16

CONDUCTANCE

39.00
20.50

652.82
11.52

%EPM

5. 10
2.99

90. 82
1.09

TOTAL CATION 14.7

CARBONATE(C03) 00445
BICARBONATECHCO3) 00440
SULFATEC S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SIO2) 00955

I
321
183
209

2.6
0.65

19

0.03
5.26
3.81
5.90

TOTAL

2.54
229.34
281.56
447.81

0.20
35.07
23.40
39.33

1685.08

TOTAL ION

.DS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=100.6 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1070

954
909

1570 UMHOS
1680 UMHOS
265

8.38

15.00

ION
TDS
EC

ACCURACY CHECK
RANGE

0.980 (.96 TO 1.04)
1.049 (.90 TO 1.10)
0.997 (.95 TO 1.05)

RADIATION-PICOCCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +1/-MINOR AND TRACE CONSTITLIENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.005

0.0017

0.06
CO. 00 1

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

(O. 0001
0.01

0.006

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.20

0.020

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

: : -:i- i- i------ - --- I---- :-I

* *

II

4* *

HC03

IS04

ICL

ANALYST:

NIXON AND ALLEN
__________________

*
CHECKED BY:

G4 fc e V:-:I----I----:----:----:----:------ :----I

LAB.NO:M27-4093



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-44 6-12-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 23, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUMtNA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

74
10

313
8.0

EPM

3.69
0.82
13.61
0.20

CONDUCTANCE

191.88
38.21
665.53
14.40

%EPM

20.14
4.48

74.29
1.09

TOTAL CATION 18.32

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
-CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
:SILICA(SI02) 00955

0
382
163
296
<O.01
0.67

25

0.00

6.26
3.39
8.35

0.00
272.94
250.52
633.77

0.00
34.78
18.83
46.39

TOTAL 2067.24

TOTAL ION

TDS(180 C)
TOT ION-0.5 HCO3=
EC(25 C)
EC(DIL)=103.0 X
ALK. AS CAC03
PH

70300

TOTAL ANION
1272

1140
1081
1860 UMHOS
2060 UMHOS
313
7.37

18.00

ION
TDS
EC

ACCURACY CHECK
RANGE

1.018 (.96 TO 1.04)
1.055 (.90 TO 1.10)
0.996 (.95 TO 1.05))0095

20.0
)0410

=

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 8.2 +/- 0.3MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
-LEAD(PB)

MG/L
O.001

<O. 0001

0.04
<O. 00 1

ITEM
MANGANESE ( MN )
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.06
<O. 000 1
0.06

<O. 00 1

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.14

0.005

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CAl * * HC03
I. . J

MG: * * JS04
: . . I

* . *
A+K.I * * CL

: S IX---- ____ ____ ___

ANALYST:

NIXON AND ALLEN
CHECKED_________B_

CHECKED BY:

___ (4 ___ __ ___ __

I wo kin *aM7_..o



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-45 6-13-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 23. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM ( CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

70
9.1

334
7.9

EPM

3.49
0.75
14.53
0.20

CONDUCTANCE

181.48
34.95

710.52
14.40

%EPM

18.40
3.95

76.59
1.05

TOTAL CATION 18.97

CARBONATE(C03) 00445
BICARBONATE(HCO3)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
350
220
305
(0.01
0.62

24

0.00
5.74
4.58
8.60

TOTAL

0.00
250.26
338.46
652.74

0.00
30.34
24.21
45.45

2182.81

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
*EC(DIL)= 97.3 X 22.2 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1321

1200
1146
1940 UMHOS
2160 UMHOS
287.
7.47

18.92

ION
TDS
EC

ACCURACY CHECK
RANGE

1.003 (.96 TO 1.04)
1.047 (.90 TO 1.10)
0.990 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +-/
RADIUM 226 7.8 +/- 0.4MINOR AND TRACE CONSTITUENTS

ITEM
iARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.001

<O. 0001

0.04
CO . 00 1

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.06
O.0001
0.06

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

0.15
CO . 00 1

0.006

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
CA _ ____ ____ IH---- I---- I----: - : :

CA: * IHC.03
.:.I I

a . 1

* * IS04
I
i

ANALYST:

NIXON AND ALLEN
__________________

CHECKED BY!

_1'1

.
IA+K: * * CL

:-: ---- :----:I----:i----:----:I----:--- -:----:!-I

I A l fM 7...zO7_ 0fW



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

.OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-47 6-18-89
LABORATORY: JORDAN LABORATORIES, INC.

MAJOR AND SECONDARY CONSTITUENTS

REPORT DATE: JULY 6, 1989

ITEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM (K)

00915
00925
00929
00937

MG/L

45
8.8

338
6.2

EPM

2.25
0.72

14.70
0.16

CONDUCTANCE

117.00
33.55

718.83
11.52

%EPM

12.62
4.04

82.45
0.90

TOTAL CATION 17.83

CARBONATE (Cn3) 00445
BICARBONATE ( HC03) 00440
SULFATE (S04) 00945
CHLORIDE (CL) 00940
NNITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
333
225
279
<0. 01
0.60

20

0.00
5.46
4.68
7.87

TOTAL

0.00
238.06
345. 85
597.33

0.00
30.32
25.99
43.70

2062.14

TOTAL ICON

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=101.5 X 20.0 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1256

1130
1089
1860 UMHOS
2030 UMHOS

273
7.72

I8.01

ION
TDS
EC

ACCURACY CHECK
RANGE

0.990 (.96 TO 1.04)
1.038 (.90 TO 1.10)
0.984 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
PADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
<0. 00 1

0. 0001

0.01
CO. 00 1

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.04
0O. 0001

(0.01

<O. 00 1

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.01

CO . 00 1

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:-: ---- :---- ----S ---- i--_____ ____ :-I

*

* *

' HCO3

: S04

I CL

ANALYST:

NIXON AND ALLEN
CHECKED_______BY:_

CHECKED BY:

6aq4f I *-*
A+K I * *

: : ---- :----i----1----,__.----i----i---- !-I:

LAB.NO:M27-4079



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

_.OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-48 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONST I TUENTS

ITEM

CALCIUM(CA)
MAGNESIUM(MG)
SODILIM (NA)
POTASSIUM (K)

STORET

00915
00925
00929
00937

MG/L

67
10

352
7.1

EPM

3.34
0.62

15.31
O. 18

CONDUCTANCE

173.68
38.21

748.66
12.96

%EPM

17.00
4.17

77.91
0.92

TOTAL CATION 19. 65

CARBONATE(C03) 00445
BICARBONATE ( HC03) 00440
SULFATE (S04) 005945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE (F) 00951
SILICA(SI02) 00955

0
354
227
336

0.06
0.65

25

0.00
.80

4.73
9.48

TOTAL

0.00
252.88
349.55
719.53

0.00
28.99
23.64
47.38

2295.47

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=104.1 X 22.2 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1379

1230
1202
2020 UMHOS
2311 UMHOS

290
8.10

20.01

ION
TDS
EC

ACCURACY CHECK
RANGE

0.982 (.96 TO 1.04)
1.023 (.90 TO 1.10)
1.007 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM (CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
CO. 00 1

(0. 000 1

0.01
0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.08

CO. 0001
0.20

0.006

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.04

0.272

%CATIONS %ANIONS
8O 60 40 20 0 20 40 60 80

:: : : - - i ti I ::
* * IHCO3 ANALYST:

.

NIXON AND ALLEN'
* *

A+K: *

IS04

I:CL
CHECKED BY:

*

:- -- - - -- - -i:- i--i--- i-:---:---- I-:

LAB. NO:M27-4162



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-49 6-18-89
LABORATORY: JORDAN LABOCRATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM( MG)
SODIUM(NA)
POTASSIUM (K)

00915
00925
00929
00937

MG/L

21
5.3

327
5..

EPM

1.05
0.44

14.22
0.14

CONDUCTANCE

54.60
20.50
695.36

10.08

%EPM

6.62
2.78

89.72
0.se

TOTAL CATION 15.85

CARBONATE (C03) 00445
B I CARBONATE (HC03) 00440
SULFATE (S04) 00945
CHLORIDE (CL) 00940
NITRATE(N43-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
339
195
240

(O.01
0.62

20

0.00
5.56
4.06
6.77

TOTAL

0.00
242.42
300. 03
513.84

0.00
33.92
24.77
41.31

1836.84

TOTAL ION

TDS( 180 C) 70300
TOT I ON-0.5 HC03=
EC(25 C) 00095
EC(DIL)=109.6 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1153

1020
984

1690 UMHOS
1830 UMHOS
278

7.81

16.39

ION
TEDS
EC

ACCURACY CHECK
RANGE

0.967 (.96 TO 1.04)
1..037 (.90 TO 1.10)
0.996 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
CO.001

CO. 000 1

0.16
0O. 00 1

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

(O. 0001
(0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.03
(O. 00 1

0.004

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:---:-:- --- i- --:-- i--i----i--- : i

*
.

: HCO3

I S04

ANALYST:

NIXON AND ALLEN
* *

I CL*

CHECKED BY:

6S~ _4A. Vi-i ---- i----i----i----i----i---- :----i---- !-:

LAB. NO: M27-4080



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

;OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-50 6-17-8?
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET

CALCIUM( CA)
MAGNESIUM (MG)
SODILIM(NA)
POTASSIUM (1K)

00915
00925
00929
00937

MG/L

14
4.4

335
5.2

EPM

0.70
0.36

14.57
0.13

CONDUCTANCE

36.40
16.78

712.47
9.36

%EPM

4.44
2.28

92.45
0 * 82

TOTAL CATION 15.76

CARBONATE ( C03) 00445
BICARSONATE (HC03) 00440
SULFATE ( S04) 00945
CHLORIDE (CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(_I02) 00955

0
360
187
221
(0.01
0.65

21

O.00
5.90
3.89
6.23

TOTAL

0.00
257.24
287.47
472.86

1792.58

0.00
36.83
24.28
38.89

TOTAL ION

TDS(1SO C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)=106.6 X 16.7 =
ALK. AS CACCi3 00410
PH

TOTAL ANION
1148

1000
968

1610 UMHOS
1780 UMHOS
295

8.13

ION
TDS
EC

16.02
ACCURACY CHECK

RANGE
0.984 (.96 TO 1.04)
1.033 (.90 TO 1.10)
0.993 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADM I UM ( CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.007

C0. 000 1

0.02
0.007

ITEM
MANGANESEtMN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

(0. 000 1
(0.01

<O. 00 1

I TEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.05

0.008

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 8O

:ii - i : a: S a : ::
* *

* * 'S04

ICL

ANALYST:

NIXON AND ALLEN

.

*

CHECKED BY:

a@_ 41 .V (c-U:I: -a : t -:-: -. :i

LAB.NO:M27-4081



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-51 6-16-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STlORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

14
4.1

338
9.0

EPM

0.70
0.34

14.70
0.23

CO ND UC TA N CE

36.40
15.84

718.83
16.56

%EPM

4.38
2.13

92.05
1.44

TOTAL CATION 15.97

CARBONATE( CO3) 00445
BICARBONATE(HCO3)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

17
298
217
223

O. 01
0.65

20

0.57
4.88
4.52
6.29

48.22
212.77
334.03
477.41

3.51
30.01
27.80
38.68

TOTAL 1860.06

TOTAL ION

(DS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=110.2 X 16.7 =
ALK. AS CAC03 00410
PH

TCOTAL ANION
1141

1040
992
1640 UMHOS
1840 UMHOS
272

8.78

16.26

ICIN
TDS
EC

ACCURACY CHECK
RANGE

0.982 (.96 TO 1.04)
1.049 (.90 TO 1.10)
0.989 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/_
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.009

0.0001

0.04
CO.001

ITEM
MANGANESE(MN)
MERCURY(HC)
MOLY.(MO)
NICKELtNI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
*(0.01

<0. 0.0 1
0.013

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MGi/L

0.01
CO. 00 1

0.025

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I-!_______ ---- i----:----1----:---- -- I--:-- !:

* * IHCO3

'S04

ANALYST:

NIXON AND ALLEN
* *

IS a IIIA *Ks a CL
_ 5 _--- ----- ---- I-------:----: : i

CHECKED BY:

61e tl*P 0^-

LAB. NO: M27-4082



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

'OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-71 6-17-89
LABORATORY: JORDAN LABORATORIES. INC.

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K')

STORET

00915
00925
00929
00937

MG/L

12
4.3

313
7.7

EPM

0.60
0.35
13.61
0.20

CONDUCTANCE

31.20
16.31

665.53
14.40

*EPM

4.07
2.37

92.21
1.36

TOTAL CATION 14.76

CARBONATE(C03) 00445
BICARBONATE(HCO3)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORID'E(F) 00951
SILICA(SI02) 00955

10
273
190
223
* 1.2
0.55

28

0.33
4.47
3.96
6.29

TOTAL

27.92
194.89
292.64
477.41

2.19
29.70
26.31
41.79

1720.30

TOTAL ION

fDS(lSO C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=102.4 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1063

957
926
1570 UMHOS
1710 LIMHOS
240

8.66

15.05

ION
TDS
EC

ACCURACY CHECK
RANGE

0.981 (.96 TO 1.04)
1.033 (.90 TO 1.10)
0.994 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +1/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
0.010

(0.0001

0.03
(0. 00 1

ITEM
MANGANESE(MN)
MERCURYHG )
MOLY.(MO)
NICKELCNI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
(0.01
<0. 000 1
0.04

0.003

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.01

0.017

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

: :----i----- :-----i--_I--_----_---i----_:

* *

II

I HCO3

S04
NIXON AND ALLEN

ANALYST:

* *

* ICL
CHECKED BY:

6_eft " ": m - a ,-l--- -- i- I:.

LAB. NO: M27-4102



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

-COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-31 6-2-89
LABORATORY: JORDAN LABORATORIES, INC.

MAJOR AND SECONDARY CONSTITUENTS

REPORT DATE: JUNE 20., 1989

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

16
4.8

314
6.3

EPM

0.80
0.39
13.66
0.16

CONDUCTANCE

41.60
18.17

667.97
11.52

%EPM

5.33
2.60

91.01
1.07

TOTAL CATION 15.01

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE( CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
293
193
216

5.8
0.62

22

0.00
4.880
4.02
6.09

TOTAL

0.00
209.28
297.08
462.23

0.00
32.19
26.96
40.85

1707.86

TOTAL ION

JTDS(180 C) 70300
TOT ION-0.5 HCO3=-

J EC(25 C) 00095
EC(DIL)=102.4 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1072

'982
925

*1610 UMHOS
1710 UMHOS
240
7.69

14.91

ION
TDS
EC

ACCURACY CHECK
RANGE

1.007 (.96 TO 1.04)
1.062 (.90 TO 1.10)
1.001 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-

-RADIUM 226 6.9 +/- 0.3MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
*BARIUM(BA)
CADMIUM ( CD )
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
(O. 00 1

0.0001

0.01
0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

CO. 000 1
0.03

I TEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.09
(0. 001

0.012

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:_!--I ---- :- ----- ---- I---- 1-__ ____s___

* * I HCO3

I
15S04
I

ANALYST:

*
NIXON AND ALLEN
__________________*

A+K' * ICL
1-: ---- i---- i----: :---- I----i---- I-----I-:

CHECKED BYs



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URIt INC.
IDENTIFICATION: KVD PAA-2

MW-32 6-2-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 20,. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM (CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

17
5.0

322
5.8

EPM

0.85
0.41
14.01
0.15

CONDUCTANCE

44.20
19.11

685.09
10.80

%EPM

5.51
2.66
90.86
0.97

TOTAL CATION 15.42

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
.NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
317
199
217

2.4
0.65

20

0.00
5.20
4.14
6.12

TOTAL

0.00
226.72
305.95
464.51

0.00
33.64
26.78
39.59

1756.37

TOTAL ANION
1106TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
*EC(25 C) 00095
EC(DIL)=103.6 X 16.7 =
ALK. AS CAC03 00410
PH

15.46

ION
TDS
EC

995
947
1620 UMHOS
1730 UMHOS
260

8.05

ACCURACY CHECK
RANGE

0.997 (.96 TO 1.04)
1.050 (.90 TO 1.10)
0.985 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 4.1 +/- 0.3MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
O. 001

CO. 000 1

0.02
0.014

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM (SE )
SILVER(AG)
URANIUM(U)

MG/L
0.01
O. 0001
0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.09
CO. 00 1

0.008

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
:-: ---- :----:----:---:-!---:-I--I- -- :!--- : :

CA * * tHCO3
. . I

.. .I

ANALYST:

NIXON AND ALLEN
* * IS04

I . . I
+K I * ICL

I: ---- ---- _____-----i ----I----i---- i-- :-

CHECKED BY:

C_ - C__ ___ __ ______

I ^M Lie% * bAn_ 1 7-:L =-?



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-33 6-17-89
LABORATORY: JORDAN LABORATORIES, INC .

REPORT DATE: JULY 6, 1989

MAJOR AND SECONDARY CONSTITUENTS

I TEM STORET

CALCIUM( CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM ( K)

00915
00925
00929
00937

MG/L

12
3.7

326
7.0

EPM

0.60
0.30

14.18
0. 18

CONDUCTANCE

31.20
13.98

693.40
12.96

%EPM

3.93
1.97

92.92
1. 18

TOTAL CATION 15.26

CARBONATE(C03) 00445
BICARBONATE ( HC03) 00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

5
312
196
219

0.03
0.70

23

0.17
5.11
4.08
6.18

TOTAL

14.38
222.80
301.51
469.06

1.09
32.88
26.25
39.77

1759.29

TOTAL ION

lDS(180 C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)=104.2 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1104

999
948

1600 UMHOS
1740 UMHOS
264

8.47

15.54

ION
TDS
EC

ACCURACY CHECK
RANGE

0.982 (.96 TO 1.04)
1.053 (.90 TO 1.10)
0.989 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM (CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
*LEAD(PB)

MG/L
C0. 00 1

<0. 000 1

0.02
0.011

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVERCAG)
URANIUM(U)

MG/L
<0.01
(0. 0001
(0.01

<0. 00 1

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.01

0.007

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:_: -- - -- -:----- --:--: i-: -!: --. -- ::

CA: * * : HCO3
I . . I

ANALYST:

NIXON AND ALLEN
* *

I

IISO4
II
II

A+Kl* ICL
:: :----:----:i----:----: i--:-- :----:----:I--: -

CHECKED BY:

_________________

LAB.NO:M27-4077



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

.;OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-34 6-5-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 21. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

41
4.1

298
7.1

EPM

2.05
0.34
12.96
0.18

CONDUCTANCE

106.60
15.84

633.74
12.96

%EPM

13.20
2.19

83.45
1.16

TOTAL CATION 15.53

CARBONATE(CO3) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SIO2) 00955

0
329
190
231
0.05
0.82

23

0.00
5.39
3.96
6.52

TOTAL

0.00
235.00
292.64
494.87

0.00
33.96

* 24.95
41.08

1791.66

TOTAL ION

TDS(l1O C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=106.6 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1124

1020
960
1620 UMHOS
1780 UMHOS
270
7.86

15.87

ION
TDS
EC

ACCURACY CHECK
RANGE

0.979
1.063
0.994

(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 3.2 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPERtCU)
IRON(FE)
LEAD(PB)

MG/L
CO. 001

CO. 000 1

0.05
0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM (SE)
SILVER(AG)
URANIUM(U)

MG/L
0.03
O. 0001
0.06

<O. 00 1

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.11

0 .015

*/.CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

:-:----i--I----i --- I-_--------I---I--- 1g
* *

* *

IHCO3

I

IS04

1CL

ANALYST:

NIXON AND ALLEN

a

I+K:o *
CHECKED BY:

:- :----:----:----i----i--i----I----_--- ___-I

LAB.NOtM27-3678



;. GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

_.OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-35 4-10-89
LABORATORY: JORDAN LABORATORIES, INC.

MAJOR AND SECONDARY CONSTITUENTS

REPORT

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

57
7.8

319
6.7

EPM

2.84
0.64
13.88
0.17

147.68
29.82
678.73
12.24

16.20
3.65

79.18
0.97

CONDUCTANCE */.EPM

TOTAL CATION 17.53

CARBONATE(CO3) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATEtNO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
355
187
286
<0.01
0.65

22

0.00
5.82
3.89
8.07

TOTAL

0.00
253.75
287.47
612.51

0.00
32.73
21.88
45.39

2022.21

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=100.5 X 20.0
ALK. AS CAC03 00410
PH

TOTAL ANION
1241

1120
1064
1830 UMHOS
2010 UMHOS
291

7.69

17.78

ION
TDS
EC

ACCURACY CHECK
RANCE

0.986 (.96 TO 1.04)
1.053 (.90 TO 1.10)
0.994 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-

MINOR AND TRACE CONSTITUENTS RADIUM 226 2.3 +/- 0.2

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
O. 001

{O. 000 1

0.07
<O. 00 1

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.08
<O. 000 1
0.02

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

0.10
<O.001

0.003

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

1 : --- I- -- --- - -- - -- I- -- - -- it--!-
A * * HCO3

I a . I

ANALYST:

NIXON AND ALLEN
* * tS04

I0
a

P+KI * * ICL
t-: ---- I----:I----:----:I----:I----I----:I----l1-:

C E C D

LAB. NO: M27-3727



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-36 6-6-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 21, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

STORET

00915
00925
00929
00937

MG/L

18
5.2

316
6.1

EPM

0.90
0.43

13.75
0.16

CONDUCTANCE

46.8O
20.04

672.38
11.52

%EPM

5.91
2.62
90.22
1.05

TOTAL CATION 15.24

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

329
190
201
(O.01
0.70

22

0.17
5.39
3.96
5.67

TOTAL

14.38
235.00
292.64
430.35

1.12
35.48
26.07
37.33

1723.12

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=102.4 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1093

971
929

1580 UMHOS
1710 UMHOS
278

8.45

15.19

ION
TDS
EC

ACCURACY CHECK
RANGE

1.003 (.96 TO 1.04)
1.046 (.90 TO 1.10)
0.992 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 1.1 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
(O. 00 1

<O. 000 1

0.02
(0. 001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

CO. 000 1
0.01

ITEM
VANADIUM(V)
ZINC(ZN)
BORON (B)
AMMONIA-N

MG/L

0.08
O . 00 1

0.007

%CATIONS %ANIONS
60 60 40 20 0 20 40 60 80

: - --- i----i----I----I----_----I_ I----__ -I

* *

*
.

IHCO3

I S04

ANALYST,

NIXON AND ALLEN
CHECKED_______BY:_

CHECKED BY:
4+KI * ICL

1-_ - --- i----I- --- i- --- !- --- I- -- ____-I____ -I

LAB.NOgM27-3728



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-37 6-8-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 28. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

20
5.7

317
6.6

EPM

1.00
0.47

13.79
0.17

CONDUCTANCE

52.00
21.990

674.33
12.24

%EPM

6.48
3.05

89.37
1.10

TOTAL CATION 15.43

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SIO2) 00955

0
345
191
212

<0.01
0.67

22

0.00
5.65
3.98
5.98

TOTAL

0.00
246.34
294.12
453.88

0.00
36.19
25.50
38.31

1754.82

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=104.2 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1120

1000
947
1610 UMHOS
1740 UMHOS
283

8.14

15.61

ION
TDS
EC

ACCURACY CHECK
RANGE

0.988 (.96 TO 1.04)
1.055 (.90 TO 1.10)
0.992 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/_
GROSS BETA +/-
RADIUM 226 0.4 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
<O. 001

<O.0001

0.04
<O. 00 1

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVERCAG)
URANIUM(U)

MG/L
0.01
O. 0001

(0.01

(0. 001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.16

0.002

%CATIONS
80 60 40 20

%ANIONS
0 20 40 60 80

I- - ---- ----: ---- ----:----:--------:---- -I
CA! * * IHCO3

* I

I

ANALYST:

NIXON AND ALLEN
* * IS04

.

+K * ICL
1 __ ---- __ ____- i ---l____- -___ ___I_-_-- - -

CHECKED BY:

_____ ~ __ __ _____



- a

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-38 6-8-89
LABORATORY: JORDAN LABORATORIES, INC.

REPCORT DATE: JUNE 28, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

21
5.6

326
6.3

EPM

1.05
0.46

14.18
0.16

CONDUCTANCE

54.60
21.44
693.40

11.52

*/.EPM

6.62
2.90

89.46
1.01

TOTAL CATION 15.85

CARBONATECCO3) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

4
323
196
218
(0.01
0.65

23

0.13
5.29
4.08
6.15

TOTAL

11.00
230.64
301.51
466.79

0.83
33.80
26.07
39.30

1790.90

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)=107.2 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1124

1010
962
1620 UMHOS
1790 UMHOS
271

8.42

ION
TDS
EC

15.65
ACCURACY CHECK

RANGE
1.013 (.96 TO 1.04)
1.050 (.90 TO 1.10)
1.000 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.9 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM ( CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
CO. 001

<O. 0001

0.02
C0. 001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.02

(0. 000 1
0.04

ITEM
VANADIUM(V)
ZINCQZN)
BORON (B)
AMMONIA-N

MG/L

0.12
(0. 001

0.037

%/.CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

: ---- !----:----i----i----: ---: ------- I-:

* * IHCO3

IS04

ANALYST:

NIXON AND ALLEN
* *

a
I . . I

A+K: * :CL
:-: ---- :----t----:----:----:----:----:----:-:!

CHECKED BY:

Q__ ______



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-39 6-9-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 23, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

53
8.4

309
7.6

EPM

2.64
0.69

13.44
0.19

CONDUCTANCE

137.28
32.15

657.22
13.68

%EPM

15.57
4.07

79.25
1.12

TOTAL CATION 16.96

CARBONATECC03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(NO3-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
345
193
268
(0.01
0.60

23

0.00
5.65
4.02
7.56

TOTAL

0.00
246.34
297.08
573.80

0.00
32.79
23.33
43.88

1957.55

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)= 98.0 X 20.0 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1208

1090
1035
1770 UMHOS
1960 UMHOS
283
7.69

17.23

ION
TDS
EC

ACCURACY CHECK
RANGE

0.984 (.96 TO 1.04)
1.053 (.90 TO 1.10)
1.001 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 2.6 +/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
(O. 00 1

(0. 000 1

0.06
0.001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM (SE)
SILVER(AG)
URANIUM(U)

MG/L
0.06

(O. 0001
0.09

O. 001

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.06

0.005

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80
:I -- -i---I----I-------- ---- i---------I

* * IHCO3

lS04

ANALYST:

NIXON AND ALLEN
* *

A+K * * ICL
!-I1----I-- …-i----!---- …----I----I --- I---- 1

CHECKED BY:

I/

___ __ ___E -- --- __-
I &Z M *l.



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: UIRI, INC.
IDENTIFICATION: KVD PAA-2

MW-40 6-12-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 23, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM

CALCIUM (CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

STORET

00915
00925
00929
00937

MG/L

50
7.0

310
7.2

EPM

2.50
0.58
13.48
0. 18

CONDUCTANCE

130.00
27.03

659.17
12.96

%EPM

14.*93
3.46

80.53
1. 08

TOTAL CATION 16.74

CARBONATE C C3) 00445
.B ICARBONATE(CHC03 )00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SIO2) 00955

I
339
188
260
<0. 01
0.65

24

0.03
5.56
3.91
7.33

TOTAL

2.54
242.42
288.95
556.35

0. 18
33.04
23.23
43.55

1919.41

TOTAL ION

TDS(le0 C) 70300
TOT ION-0.5 HCO3=
ECC25 C) 00095
EC(DIL)= 95.0 X 20.0 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1187

1060
1017
1740 UMHOS
1900 UMHOS
280

8.31I

16.*83

ION
TDS
EC

ACCURACY CHECK
RANGE

0.995 (.96 TO 1.04)
1.042 (.90 TO 1.10)
0.990 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/_
GROSS BETA +/_
RADIUM 226 2.3 4/- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC (AS)
BARIUM(BA)
CADMIUM(CD)
CHROM. (CR)
COPPER(CU)
IRON(FE)
LEAD(CPB )

MG/L
(0. 001

<0. 0001

0.01
<0. 00 1

ITEM
MANGANESE(CMN)
MERCURY(CHG )
MOLY. (MO)
NICKEL (NI)
SELENIUM(SE)
SILVER(AG)
URANIUM (U)

MG/L
0.05

(0. 0001I
0.11

ITEM
VANADIUM(V)
ZINC( ZN)
BORON(CB )
AMMONIA-N

MG/L

0.08l
(0. 00 1

0.012

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

CA! IHCO3 ANALYST:

NIXON AND ALLEN
* * I S04

I

A+K I * I CL
! - ---- i-- - - - i- - - - I- - - -- - -S

CHECKED BY:

Q - e' & -a& P

LAB. NO: M27-3827



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URI. INC.
IDENTIFICATION: KVD PAA-2

MW-41 6-12-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JUNE 23, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

48
7.5

327
7.3

EPM

2.40
0.62
14.22
0.19

CONDUCTANCE

124.80
28.89
695.36
13.68

%EPM

13.77
3.56

81.58
1. 09

TOTAL CATION 17.43

CARBONATECC03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

2
504
64

270
(O.01
0.55

25

0.07
8.26
1.33
7.62

TOTAL

5.92
360.14
98.29
578.36

0.41
47.80
7.70

44.10

1905.43

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)= 95.0 X 20.0 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1255

1060
1003
1730 UMHOS
1900 UMHOS
417
8.33

17.28

ION
TDS
EC

ACCURACY CHECK
RANGE

1.OQ9 (.96 TO 1.04)
1.056 (.90 TO 1.10)
0.997 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 2.8 +X- 0.2MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM (CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
O. 001

(0. 000 1

0.04
(O. 001

ITEM
MANGANESE(MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.03
O. 0001

(0. 01

CO. 00 1

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.13

0.002

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

!: :----:----I---:-----I- --- I--:--i---- -- I-::
* * IHCO3 ANALYST:

I9 NIXON AND ALLEN
…_________________t'l * * I S04

I . . I
I . . I

A+K1* * ICL
1-_ ---- I----I- -- I----_--- ---- - -- __ _ __ _ __ _

CHECKED BY:

0r2 1
… …__/

LAB.NO:M27-3B28



GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

COMPANY: URIi INC.
IDENTIFICATION: KVD PAA-2

MW-42 6-12-89
LABORATORYs JORDAN LABORATORIES. INC.

REPORT DATE: JUNE 23, 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM

CALCIUM(CA)
MAGNESIUM(MG)
SODIUM(NA)
POTASSIUM(K)

STORET

00915
00925
00929
00937

MG/L

18
3.7

324
6.6

EPM

0.90
0.30

14.09
0.17

CONDUCTANCE

46.80
13.98

689.00
12.24

%EPM

5.82
4.00

91.14
1.10

TOTAL CATION 15.46

CARBONATE(C03) 00445
BICARBONATE(HC03)00440
SULFATE(S04) 00945
CHLORIDE(CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICACSIO2) 00955

18
505
13

220
O.01
0.73

24

0.60
8.28
0.27
6.21

TOTAL

50.76
361.01
19.95

471.34

3.91
53.91
1.76

40.43

1665.00

TOTAL ION

TDS(180 C) 70300
TOT ION-0.5 HC03=
EC(25 C) 00095
EC(DIL)=100.6 X 16.7 =
ALK. AS CAC03 00410
PH

TOTAL ANION
1133

939
881
1570 UMHOS
1680 UMHOS
444

8.52

15.36

ION
TDS
EC

ACCURACY CHECK

1.007
1.066
1.009

RANGE
(.96 TO 1.04)
(.90 TO 1.10)
(.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 0.9 +/- 0.1MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L
(O. 001

CO. 0001

0.02
CO.001

ITEM
MANGANESE (MN)
MERCURY(HG)
MOLY.(MO)
NICKEL(NI)
SELENIUM(SE)
SILVER(AG)
URANIUM(U)

MG/L
0.01

(O. 0001
(O.01

CO. 00 1

ITEM
VANADIUM(V)
ZINC(ZN)
BORON(B)
AMMONIA-N

MG/L

0.14

0.003

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

1-1 ~ -- - - -- - - I- - --:--- -I--- I--- 1-
i * * HC03

. . I

* a I

ANALYST:

NIXON AND ALLEN
** I S04

I CL
.

A+KS *
CHEp E :t"

:-: ---- :----!-------------_- ------ _---!I

I AM KI.M a7~Oono



---

GROUND WATER ANALYSIS REPORT-IN SITU MINING-URANIUM

OMPANY: URI, INC.
IDENTIFICATION: KVD PAA-2

MW-43 6-17-89
LABORATORY: JORDAN LABORATORIES, INC.

REPORT DATE: JULY 6. 1989

MAJOR AND SECONDARY CONSTITUENTS

ITEM STORET

CALCIUM(CA)
MAGNESIUM (MG)
SODIUM(NA)
POTASSIUM(K)

00915
00925
00929
00937

MG/L

53
8.4

310
6.4

EPM

2.64
0.69

13.48
0. 16

CONDUCTANCE

137.28
32.15

659.17
11.52

%EPM

15.56
4.07

79.43
0.94

TOTAL CATION 16.97

CARBONATE ( CO3) 00445
B I CARBONATE (HC03) 00440
SULFATE(S04) 00945
CHLORIDE (CL) 00940
NITRATE(N03-N) 71851
FLUORIDE(F) 00951
SILICA(SI02) 00955

0
372
183
268
(0.01
0.57

21

0.00
6. 10
3.:81
7.56

TOTAL

0.00
265.96
281.56
573.80

0.00
34.92
21.81
43.27

1961.45

TOTAL ION

fDS(180 C) 70300
TOT ION-0.5 HCO3=
EC(25 C) 00095
EC(DIL)= 96.5 X 20.0 =
ALK. AS CACO3 00410
PH

TOTAL ANION
1222

1070
1036
1760 UMHOS
1930 UMHOS
305

7.68

17.47

ION
TDS
EC

ACCURACY CHECK
RANGE

0.971 (.96 TO 1.04)
1.032 (.90 TO 1.10)
0.984 (.95 TO 1.05)

RADIATION-PICOCURIES/LITER
GROSS ALPHA +/-
GROSS BETA +/-
RADIUM 226 +/-MINOR AND TRACE CONSTITUENTS

ITEM
ARSENIC(AS)
BARIUM(BA)
'CADMIUM(CD)
CHROM.(CR)
COPPER(CU)
IRON(FE)
LEAD(PB)

MG/L ITEM
t0.001 MANGANESE(MN)

MERCURY(HG)
0.0002 MOLY.(MO)

NICKELINI)
SELENIUM(SE)

0.08 SILVER(AG)
0.007 URANIUM(U)

MG/L
0.04
<0.0001
(0.01

(0.001

ITEM
VANADIUM(V)
ZINC(ZN)
BCORON(B)
AMMONIA-N

MG/L

0.04

0.002

%CATIONS %ANIONS
80 60 40 20 0 20 40 60 80

I-! ---- i____-__-------i----:----:----:---:- :

CA: * * HCO3
: . . I
.S . . :

ANALYST:

NIXON AND ALLEN
* * IS04

4+K: * * OCL
: : --- X----:- --- :- i-----i---- :--- i-- -- : I-:

CHECKED BY:

a2 _ --- ____
LAB. NO: M27-407S



Production Wells



TEL. S12-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
NOVEMBER 22, 1996

URI, INC.
12750 MERIT DRIVE, SUITE 1020, LB12
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

LAB. NO.

M34-8749

M34-8750

M34-8751

M34-8752

M34-8753

M34-8754

IDENTIFICATION
(KVD PA II)

(NATURAL)
URANIUM

MG/L

PRODUCTION
10-30-96
PRODUCTION
10-28-96
PRODUCTION
10-30-96
PRODUCTION
10-25-96
PRODUCTION
10-25-96
PRODUCTION
10-29-96

WELL #5534 INJ.

WELL #5705

WELL #5354-EXT.

WELL #5552-EXT.

WELL #5350-EXT.

WELL #5356-EXT.

0.237

0.407

2.20

0.016

0.195

0.078

RADIUM 226
PCI/L

23 +/- 1

178 +/- 2

114 +/- 1

132 +/- 2

9.3 +/- 0.4

52 +/- I

ANALYSIS DATE
ANALYST
METHOD

11-21-96
KUME

ASTM D2907-83

11-14-96
STRAUSS

SM 7500-RA C.

RESPECTFULLY SUBMITTED,

CARL F. CROWNOVER, PRES.



TEL. 512-884-0371 
P0 BOX 2552 78403

TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
JANUARY 2, 1997

URI, INC.
12750 MERIT DRIVE, SUITE 1020, LB12
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

LAB. NO. IDENTIFICATION
(KVD PA II)

(NATURAL)
URANIUM
MG/L

RADIUM 226
PCI/L

M34-9294

M34-9295

M34-9296

M34-9297

M34-9298

PRODUCTION WELL #5567
11-6-96
PRODUCTION WELL #5566
11-6-96
PRODUCTION WELL #5556
10-31-96
PRODUCTION WELL #5132
10-31-96
PRODUCTION WELL #5557
11-1-96

0.178

0.153

0.037

1.19

0.085

82 +/- 1

5.0 +/- 0.3

27 +/- 1

22 +/- 1

44 +/- 1

12-27-96
CHAPA

SM 7500-RA C.

ANALYSIS DATE
ANALYST
METHOD

11-21-96
KUME

ASTM D2907-83

tjRI, INC.
.R'. i! DALLAS

JAN - 6 1997

F,fgGEwl EDO
RESPECTFULLY SUBMITTED,

CARL F. CROWNOVER, PRES.



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
JANUARY 2, 1997

URI, INC.
12750 MERIT DRIVE, SUITE 1020, LB12
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

LAB. NO. IDENTIFICATION
(KVD PA II)

(NATURAL)
URANIUM
MG/L

RADIUM 226
PCI/L

M34-9399

M34-9400

M34-9401

PRODUCTION WELL #5562
11-6-96

PRODUCTION WELL #5525
11-6-96

PRODUCTION WELL #5560
11-6-96

0.153 150 +/- 2

102 577 +/- 3

0.577

11-21-96
KUME

ASTM D2907-83

94 +/- 1

12-27-96
STRAUSS

SM 7500-RA C.

ANALYSIS DATE
ANALYST
METHOD

RESPECTFULLY SUBMITTED,

CARQ F. tN
CARL F. CROUNOVER, PRES.



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
JANUARY 3, 1997

URI, INC.
12750 MERIT DRIVE, SUITE 1020, LB12
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

LAB. NO. IDENTIFICATION
(KVD PA II)

(NATURAL)
URANIUM

MG/L
RADIUM 226

PCI/L

M34-9536

M34-9537

M34-9538

PRODUCTION WELL #5707
11-7-96

PRODUCTION WELL #5119
11-8-96

PRODUCTION WELL #5120
11-8-96

1.53

0.763

0.058

12-11-96
KUME

ASTM D2907-83

33 +/- 1

403 +/- 3

137 +/- 2

12-27-96
STRAUSS

SM 7500-RA C.

ANALYSIS DATE
ANALYST
METHOD

L66L 9 - NVF

'ON~ unf

RESPECTFULLY SUBMITTED,

CL .UROtOER " r-ES

CARL F. CROtJNOVER, PRES.



TE.51-8-07 
P0BX25 80

TEL. S121-884-0371 PO BOX 2S52 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
JANUARY 6, 1997

URI, INC.
12750 MERIT DRIVE, SUITE 1020, LB12
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

LAB. NO. IDENTIFICATION
(KVD PA II)

(NATURAL)
URANIUM

MG/L
RADIUM 226

PCI/L

M34-9613

M34-9614

M34-9615

M34-9616

M34-9617

PRODUCTION WELL #5570
10:15 AM 11-12-96
PRODUCTION WELL :5559
4:00 PM 11-13-96
PRODUCTION WELL #5710
1:40 PM 11-13-96
PRODUCTION WELL *5558
2:45 PM 11-13-96
PRODUCTION WELL #5711
10:45 AM 11-13-96

0.136

0.407

0.288

1.19

26.3

4.3 +/- 0.3

2.9 +/- 0.3

106 +/- 1

14 +/- 1

49 +/- 1

12-27-96
STRAUSS

SM 7500-RA C.

ANALYSIS DATE
ANALYST
METHOD

12-11/12-96
KUME

ASTM D2907-83

RESPECTFULLY SUBMITTED,

CARL F. CROWNOVER, PRES.



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
JANUARY 30, 1997

URI, INC.
12750 MERIT DRIVE, SUITE 1020, LB12
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

LAB. NO. IDENTIFICATION
(KVD PA II)

(NATURAL)
URANIUM

MG/L
RADIUM 226

PCI/L

M34-10575

M34-10576

M34-10577

M34-10578

PRODUCTION WELL #5135
9:00 AM 12-2-96

PRODUCTION WELL #5425
10:15 AM 12-2-96

PRODUCTION WELL #5553
10:50 AM 12-2-96

PRODUCTION WELL #5577
9:00 AM 11-25-96

0.547

66.2

0.042

0.152

1-2-97
KUME

ASTM D2907-83

32 +/- 1

233 +/- 2

0.9 +/- 0.1

81 +/- 1

1-23-97
STRAUSS

SM 7500-RA C.

ANALYSIS DATE
ANALYST
METHOD

RESPECTFULLY SUBMITTED,

CARL F. CROUNOVER, PRES.



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
JANUARY 30, 1997

URI, INC.
12750 MERIT DRIVE, SUITE 1020, LB12
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

LAB. NO. IDENTIFICATION
(KVD PA II)

(NATURAL)
URANIUM
MG/L

RADIUM 226
PCI/L

M34-10765

M34-10766

M34-10767

M34-10768

M34-10769

PRODUCTION WELL #5133
2:15 PM 12-9-96
PRODUCTION WELL #5134
3:35 PM 12-9-96
PRODUCTION WELL #5370
10:30 AM 12-6-96
PRODUCTION WELL #5372
12:50 PM 12-6-96
PRODUCTION WELL #5430
12:10 PM 12-9-96

1.34

1.28

0.170

0.056

1.03

207 +/- 2

12 +/- 1

16 +/- 1

5.7 +/- 0.3

360 +/- 2

1-23-97
STRAUSS

SM 7500-RA C.

ANALYSIS DATE
ANALYST
METHOD

12-30-96/1-2-97
GEARY / KUME
ASTM D2907-83

RESPECTFULLY SUBMITTED,

CARL F. CROWNOVER, PRES.



TEL. 512-884-0371 PO BOX 25S2 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
FEBRUARY 4, 1997 J, INC.

iRi, CALLAS

URI, INC. F 6
12750 MERIT DRIVE, SUITE 1020, LB12 b E 1997
DALLAS, TEXAS 75251

REPORT OF ANALYSIS

IDENTIFICATION: KVD PA II PRODUCTION WELL #5137
9:10 AM 12-10-96

METHOD
NUMBER ANALYST

ANALYSIS
DATE

01-02-97ASTM D2907-83 URANIUM (NATURAL), MG/L ------ 0.137

SM 7500-RA C. RADIUM 226, PCI/L ------------ 45
COUNTING ERROR, PCI/L -- +/- 1

KUME

STRAUSS 01-23-97

LAB. NO. M34-11616

RESPECTFULLY SUBMITTED,

CARL F. CROUNOVER, PRE .



PO BOX 2552 78403TEL. 512-884-0371

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

-.FT-r; > '.5 r*)97
URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6141
11:30 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 0.80 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.219 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

247
2

Strauss 08-28-97

Strauss 08-21-97*Radon 222, pci/L ---------- 507000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 11:30 AM 8-20-97.

Lab. No. M35-9845

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



.TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6136
11:30 AM 8-20-97

Method
Number Analyst

Analysis
Date

EPA 600 246.1 Molybdenum, mg/L ---------- 2.6 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 1.13 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

240
2

Strauss

Strauss

08-28-97

08-21-97*Radon 222, pci/L ---------- 31400
Counting Error, pci/L +/- 100

* Value reflects Radon 222 content as of 11:30 AM 8-20-97.

Lab. No. M35-9846

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6147
10:40 AM 8-20-97

Method
.Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 0.72 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.102 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

39
1

Strauss 08-28-97

Strauss 08-21-97*Radon 222, pci/L ---------- 112000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:40 AM 8-20-97.

Lab. No. M35-9847

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



* TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12 /-' -:.
Dallas, Texas 75251 ':

Report of Analysis

Identification: KVD PA II Extraction Well #6150
10:35 AM 8-20-97

;s 13.97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 3.4 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.029 Strauss 09-10-97

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

40
1

Strauss 08-28-97

Radon
Emanation

*Radon 222, pci/L ---------- 34100
Counting Error, pci/L +/- 100

Strauss 08-21-97

* Value reflects Radon 222 content as of 10:35 AM 8-20-97.

Lab. No. M35-9848

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 
P0 BOX 2552 78403

.TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

- .. I I
-'. .k ..

VI

Report of Analysis

Identification: KVD PA II Extraction Well #6314
10:20 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 3.8 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.015 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

378
2

Strauss 08-28-97

Strauss 08-21-97*Radon 222, pci/L ---------- 226000
Counting Error, pci/L +/-. 1000

* Value reflects Radon 222 content as of 10:20 AM 8-20-97.

Lab. No. M35-9849

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

-,j ,,;7

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

.. �' -r'.

-1 .. . -
, j-

Report of Analysis

Identification: KVD PA II Extraction Well #6460
10:25 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 0.28 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.028 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

88
1

Strauss

Strauss

08-28-97

08-21-97*Radon 222, pci/L ---------- 249000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:25 AM 8-20-97.

Lab. No. M35-9850

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997 ,

~-< >-'3> 1 ~'-
URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6466
10:30 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 0.29 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.046 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

206
2

Strauss

Strauss

08-28-97

08-21-97*Radon 222, pci/L ---------- 314000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:30 AM 8-20-97.

Lab. No. M35-9851

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

. 1,3 NC ,N

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

A,I

I .,

e. I _

Report of Analysis

Identification: KVD PA II Extraction Well #6468
10:40 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.07 Nixon 09-10-97

0.049 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

40
1

Strauss 08-28-97

Strauss 08-21-97*Radon 222, pci/L ---------- 93000
Counting Error, pci/L +/- 200

* Value reflects Radon 222 content as of 10:40 AM 8-20-97.

Lab. No. M35-9852

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



* TEL. 512-884-0371 
P0 BOX 2552 78403

.TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

i i - L- -.. -URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well 06470
10:55 AM 8-20-97

Method
Number

Analysis
fateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.06 Nixon 09-10-97

0.037 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

13
1

Strauss 08-28-97

*Radon 222, pci/L ---------- 88200
Counting Error, pci/L +/- 100

Strauss 08-21-97

* Value reflects Radon 222 content as of 10:55 AM 8-20-97.

Lab. No. M35-9853

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC. -D97
12750 Merit Drive, Suite 1020, LB12 .

Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well 06472
10:55 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 1.1 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.491 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

106
1

Strauss

Strauss

08-28-97

08-21-97*Radon 222, pci/L ---------- 174000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:55 AM 8-20-97.

Lab. No. M35-9854

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



-TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6474
11:10 AM 8-20-97

Method
Number Analyst

Analysis
Date

EPA 600 246.1 Molybdenum, mg/L -----… 0.14 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.071 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

92
1

Strauss 08-28-97

08-21-97*Radon 222, pci/L ---------- 270000
Counting Error, pci/L +/- 1000

Strauss

* Value reflects Radon 222 content as of 11:10 AM 8-20-97.

Lab. No. M35-9855

Respectfully Submitted,

Carl F. Crownover, Pres.

form: SI-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6141
11:30 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.80 Nixon 09-10-97

0.219 Strauss 09-10-97

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

247
2

Strauss 08-28-97

Radon
Emanation

*Radon 222, pci/L ---------- 507000
Counting Error, pci/L +/- 1000

Strauss 08-21-97

* Value reflects Radon 222 content as of 11:30 AM 8-20-97.

Lab. No. M35-9845

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well 06136
11:30 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 2.6 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 1.13 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

240
2

Strauss

Strauss

08-28-97

08-21-97*Radon 222, pci/L ---------- 31400
Counting Error, pci/L +/- 100

* Value reflects Radon 222 content as of 11:30 AM 8-20-97.

Lab. No. M35-9846

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #46147
10:40 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 0.72 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.102 Strauss 09-10-97

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

39
1

Strauss 08-28-97

Radon
Emanation

*Radon 222, pci/L ---------- 112000
Counting Error, pci/L +/- 1000

Strauss 08-21-97

* Value reflects Radon 222 content as of 10:40 AM 8-20-97.

Lab. No. M35-9847

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6150
10:35 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

3.4 Nixon 09-10-97

0.029 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

40
1

Strauss 08-28-97

Strauss 08-21-97*Radon 222, pci/L ---------- 34100
Counting Error, pci/L +/- 100

* Value reflects Radon 222 content as of 10:35 AM 8-20-97.

Lab. No. M35-9848

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6314
10:20 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 3.8 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.015 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

378
2

Strauss 08-28-97

Strauss 08-21-97*Radon 222, pci/L ---------- 226000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:20 AM 8-20-97.

Lab. No. M35-9849

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well 06460
10:25 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.28 Nixon 09-10-97

0.028 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

88
1

Strauss 08-28-97

Strauss 08-21-97*Radon 222, pci/L ---------- 249000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:25 AM 8-20-97.

Lab. No. M35-9850

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6466
10:30 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 0.29 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.046 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

206
2

Strauss

Strauss

08-28-97

08-21-97*Radon 222, pci/L ---------- 314000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:30 AM 8-20-97.

Lab. No. M35-9851

Respectfully Submitted,

GU&G yAe
Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well 4#6468
10:40 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

0.07 Nixon 09-10-97

0.049 Strauss 09-10-97

40
1

Strauss 08-28-97

Radon
Emanation

*Radon 222, pci/L ---------- 93000
Counting Error, pci/L +/- 200

Strauss 08-21-97

* Value reflects Radon 222 content as of 10:40 AM 8-20-97.

Lab. No. M35-9852

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6470
10:55 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.06 Nixon 09-10-97

0.037 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

13
1

Strauss 08-28-97

*Radon 222, pci/L ---------- 88200
Counting Error, pci/L +/- 100

Strauss 08-21-97

* Value reflects Radon 222 content as of 10:55 AM 8-20-97.

Lab. No. M35-9853

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6472
10:55 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 1.1 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.491 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

106
1

Strauss

Strauss

08-28-97

08-21-97*Radon 222, pci/L ---------- 174000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 10:55 AM 8-20-97.

Lab. No. M35-9854

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
September 12, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD PA II Extraction Well #6474
11:10 AM 8-20-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------- 0.14 Nixon 09-10-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.071 Strauss 09-10-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

92
1

Strauss 08-28-97

Strauss 08-21-97*Radon 222, pci/L ---------- 270000
Counting Error, pci/L +/- 1000

* Value reflects Radon 222 content as of 11:10 AM 8-20-97.

Lab. No. M35-9855

Respectfully Submitted,

6QfrC6ui4 rV'-
Carl F. Crownover, Pres.

form: S1-20



lfL. 512-884--0371 L -O BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
November 26, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Wellfield No. 6 #6210
3:10 PM 11-3-97

Method
Number

Analysis
Analyst Date

EPA 600 246.1 Molybdenum, mg/L ---------- 0.07 Nixon 11-26-97

ASTM D2907-83 Uranium (Natural), mg/L --- 0.047 Ouen 11-20-97

SM 7500-Ra C.

Radon
Emanation

Radium 226, pci/L ---------
Counting Error, pci/L +/-

*Radon 222, pci/L ----------
Counting Error, pci/L +/-

35
1

49300
100

Strauss

Strauss

11-20-97

11-05-97

* Value reflects Radon 222 content as of 3:10 PM 11-3-97.

Lab. No. M35-12634

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1--20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 30. 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Well #6362
12-1-97

Method
Number

EPA 600 246.1 Molybdenum. mg/L ----------

ASTM D2907-83 Uranium (Natural). mg/L ---

SM 7500-Ra C. Radium 226, pci/L ---------
Countina Error, pci/L +/-

0.47

0.127

205
2

Analyst

Nixon

Owen

Strauss

Analysis
Date

12-22-97

12-09-97

12-15-97

Lab. No. M35-13593

Carl F. Crownover. Pres.



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 30, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD Well #6364
12-1-97

Method
Number Analyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), m/L ---

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pcifL +/-

0.26

1.42

Nixon

Owen

Analysis
Date

12-22-97

12-09-97

458
3

Strauss 12-15-97

Lab. No. M35-13594

Respectfully Submitted.

Carl P. Crownover, Pres.



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 31, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD No. 6212
Baseline
12-3-97

Method
Number

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L --

Analyst

1.8

0.012

Nixon

Owen

Chapa

Analysis
Date

12-31-97

12-22-97

12-22-97SM 7500-Ra C. Radium 226, pci/L --------- 250
Counting Error, pci/L +/- 2

Lab. No. M35-13784

Respectfully Submitted,

Carl F. Crownover, Pres.

form: SI-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 31, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD No. 6350
Baseline
12-3-97

Method
Number Analyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L -a

9.5

5.10

Nixon

Ouen

Analysis
Date

12-31-97

12-23--97

SM 7500-Ra C. Radium 226, pcl/L ---------
Counting Error, pci/L +/-

23
1

Chapa 12-22-97

Lab. No. M35-13785

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. S12-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 31, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

[dentification: KVD No. 6179
Baseline
12-3-97

Method
Number Analyst

Analysis
Date

EPA 600 246.1 Molybdenum, mg/L ---------- 0.03 Nixon 12-31-97

ASTM D2907-83 Uranium (Natural), mg/L -- 0.060 Owen 12-22-97

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

6.3
0.2

Chapa 12-22-97

Lab. No. M35-13786

Respectfully Submitted,

Carl F. Crounover, Pres.

form: 51-20



TEL. 512-884-0371 
P0 BOX 25E2 78403

TEL. 512-884-0371 PO BOX 2S52 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 31, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD No. 6174
Baseline
12-3-97

Method
Number Analyst

Analysis
Date

12-31-97

12-22-97

EPA 600 246.1 Molybdenum, mg/L ------…

ASTM D2907-83 Uranium (Natural), mg/L ---

0.03

0.092

Nixon

Owen

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

26
1

Chapa 12-22-97

Lab. No. M35-13787

Respectfully Submitted,

"/ 1.-

Carl F. Crownover, Pres.

form: 51-20



TEL.512884-371P0 
OX 252 840

TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 31, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD No. 6172
Baseline
12-4-97

Method
Number

Analysis
Analyst Date

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

0.15

0.192

Nixon

Owen

Chapa

12-31-97

12-22-97

12-22-97SM 7500-Ra C. Radium 226, pci/L --------- 189
Counting Error, pcl/L +/- 1

Lab. No. M35-13788

Respectfully Submitted,

6~I1- r
Carl F. Crownover, Pres.

form: S1-20



PO BOX 2552 78403TEL. 512-8B4-0371

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
December 31, 1997

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD No. 6178
Baseline
12-4-97

Method
Number Analyst

EPA 600 246.1 Molybdenum, mg/L ----------

ASTM D2907-83 Uranium (Natural), mg/L ---

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L +/-

6.1

0.728

67
1

Nixon

Owen

Chapa

Analysis
Date

12-31-97

12-22-97

12-22--97

Lab. No. M35-13789

Respectfully Submitted,

Carl F. Crownover, Pres.

form: 51-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 15, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #6445
12-5-97

Method
Number Analyst

Analysis
Date

12-22-97EPA 600 246.1 Molybdenum, mg/L -- … 0.22 Nixon

ASTM D2907-83 Uranium (Natural), mg/L 0.099 Owen 12-22-97

SM 7500-Ra C. Radium 226, pci/L -
Counting Error, pci/L - +/-

132
1

Strauss 01-12-98

Lab. No. M35-14173

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 15, 1998

URI, INC.
URI. DALLt'URI, INC.

12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251 JAN 19 1998

--1IEC PTLD
Report of Analysis

Identification: KVD
Well #6171
12-6-97

Method
Number Analyst

Analysis
Date

EPA 600 246.1 Molybdenum, mg/L 0.83 Nixon 12-22-97

ASTM D2907-83 Uranium (Natural), mg/L -- 2.16 Owen 12-23-97

SM 7500-Ra C. Radium 226, pci/L ---
Counting Error, pci/L - +/-

61
1

Strauss 01-12-98

Lab. No. M35-14172

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 15, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8509
12-8-97

Method
Number Analyst

Analysis
Date

12-22-97

12-22-97

EPA 600 246.1 Molybdenum, mg/L

ASTM D2907-83 Uranium (Natural), mg/L

0.05

0.171

Nixon

oGen

SM 7500-Ra C. Radium 226, pci/L -------- 27
Counting Error, pc1/L - +/- 1

Strauss 01-12-98

Lab. No. M35-14174

Respectfully Submitted,

2Xi-t'C4 f
Carl F. Crounover, Pres.

form: 51-20



TEL. 512-884-0371 PO BOX 2S52 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 15, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8510
12-8-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L

ASTM D2907-83 Uranium <Natural), mg/L

SM 7500-Ra C. Radium 226, pci/L
Counting Error, pci/L - +/-

0.69

0.187

4.8
0.3

Nixon 12-22-97

Ouen 12-22-97

Strauss 01-12-98

Lab. No. M35-14175

Respectfully Submitted,

cQe
Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8303
12-10-97

Method
Number Analyst

Analysis
Date

12-22-97

12-22-97

EPA 600 246.1 Molybdenum, mg/L --------

ASTM D2907-83 Uranium (Natural), mg/L

0.29

0.791

Nixon

Owen

SM 7500-Ra C. Radium 226, pci/L ------…
Counting Error, pci/L - +/-

1.3
0.2

Strauss 01-12-98

Lab. No. M35-14243

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8305
12-15-97

Method
Number Analyst

Analysis
Date

12-22-97

12-22-97

EPA 600 246.1 Molybdenum, mg/L ------------

ASTM D2907-83 Uranium (Natural), mg/L -…--

SM 7500-Ra C. Radium 226, pci/L -----------
Counting Error, pci/L - +/-

0.96

0.365

4.0
0.3

Nixon

Owen

Strauss 01-12-98

Lab. No. M35-14244

Respectfully Submitted,

C F. Crounover_ Pres.

Carl F. Crounaver, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8509
12-17-97

Method
Number

EPA 600 246.1 Molybdenum, mg/L ------------ 0.90

ASTM D2907-83 Uranium (Natural), mg/L - -- 0.423

SM 7500-Ra C. Radium 226, pci/L ------… -- 70
Counting Error, pci/L - +/-. 1

Analysis
Analyst Date

Nixon 12-22-97

Owen 12-22-97

Strauss 01-12-98

Lab. No. M35-14247

Respectfully Submitted,

F tron-

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8306
12-17-97

Method
Number Analyst

Analysis
Date

12-22-97EPA 600 246.1 Molybdenum, mg/L ------------

ASTM D2907-83 Uranium (Natural), mg/L --

1.6

1.03

Nixon

Owen 01-21-98

SM 7500-Ra C. Radium 226, pci/L -----------
Counting Error, pci/L - +/-

110
1

Strauss 01-12-98

Lab. No. M35-14245

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8508
12-17-97

Method
Number Analyst

Analysis
Date

12-22-97

12-22-97

EPA 600 246.1 Molybdenum, mg/L ------------

ASTM D2907-83 Uranium (Natural), mg/L

0.19

0.476

Nixon

Owen

SM 7500-Ra C. Radium 226, pci/L ----------- 43
Counting Error, pci/L - +/- 1

Strauss 01-12-98

Lab. No. M35-14246

Respectfully Submitted,

C . n ,P

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8507
12-19-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---- ---- 0.04 Nixon 01-15-98

ASTM D2907-83 Uranium <Natural), mg/L - 0.066 Owen 01-08-98

SM 7500-Ra C. Radium 226, pci/L ----------
Counting Error, pci/L - +/-

135
1

Strauss 01-19-98

Lab. No. M36-089

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8511
12-22-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L …

ASTM D2907-83 Uranium (Natural), mg/L --

0.05

0.071

Nixon 01-15-98

Owen 01-08-98

SM 7500-Ra C. Radium 226, pci/L ----------- 30
Counting Error, pci/L - +/- 1

Strauss 01-19-98

Lab. No. M36-090

Respectfully Submitted,

CA7Qt\-vN-% '-4

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8512
12-22-97

Method
Number Analyst

Analysis
Date

01-15-98EPA 600 246.1 Molybdenum, mg/L --------

ASTM D2907-83 Uranium (Natural), mg/L -

0.24

0.101

Nixon

Owen 01-08-98

SM 7500-Ra C. Radium 226, pci/L ----------- 20
Counting Error, pci/L - +/- 1

Strauss 01-19-98

Lab. No. M36-091

Respectfully Submitted,

Lm\/Qs %

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8518
12-23-97

Method
Number Analyst

Analysis
Date

01-15-98EPA 600 246.1 Molybdenum, mg/L --------

ASTM D2907-83 Uranium (Natural), mg/L -…--

0.06

0.083

Nixon

Owen 01-08-98

SM 7500-Ra C. Radium 226, pci/L ----------- 21
Counting Error, pcl/L - +/- 1

Strauss 01-19-98

Lab. No. M36-092

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 
P0 BOX 2552 78403

TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8519
12-23-97

Method
Number Analyst

Analysis
Date

01-15-98EPA 600 246.1 Molybdenum, mg/L ------------ 0.06 Nixon

ASTM D2907-83 Uranium (Natural), mg/L - 0.027 Owen 01-08-98

SM 7500-Ra C. Radium 226, pci/L
Counting Error, pci/L - +/-

17
1

Strauss 01-19-98

Lab. No. M36-093

Respectfully Submitted,

SQ
Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8516
12-24-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L --------

ASTM D2907-83 Uranium (Natural), mg/L

0.37

0.269

Nixon 01-15-98

Owen 01-08-98

Strauss 01-19-98SM 7500-Ra C. Radium 226, pcl/L ------- 13
Counting Error, pci/L - +/- 1

Lab. No. M36-096

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Uell #8515
12-29-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L - …

ASTM D2907-83 Uranium (Natural), mg/L

SM 7500-Ra C. Radium 226, pci/L -----------
Counting Error, pci/L - +/-

0.26

0.176

2.1
0.2

Nixon 01-15-98

Owen 01-08-98

Strauss 01-19-98

Lab. No. M36-095

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 25S2 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8702
12-31-97

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L … 0.28 Nixon 01-15-98

ASTM D2907-83 Uranium (Natural), mg/L - 0.107 Owen 01-08-98

SM 7500-Ra C. Radium 226, pci/L -----
Counting Error, pci/L - +/-

13
1

Strauss 01-19-98

Lab. No. M36-099

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8703
1-5-98

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ------------

ASTM D2907-83 Uranium (Natural), mg/L

2.3

0.041

Nixon 01-15-98

Owen 01-08-98

SM 7500-Ra C. Radium 226, pci/L ---------
Counting Error, pci/L - +/-

5.5
0.3

Strauss 01-19-98

Lab. No. M36-l00

Respectfully Submitted,

WidsH
Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8517
1-5-98

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L -----------

ASTM D2907-83 Uranium (Natural), mg/L

0.11

1.69

Nixon 01-15-98

Owen 01-14-98

SM 7500-Ra C. Radium 226, pcl/L -… 22
Counting Error, pci/L - +/- 1

Strauss 01-19-98

Lab. No. M36-097

Respectfully Submitted,

Carl F. Crounover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8701
1-5-98

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ---------

ASTM D2907-83 Uranium (Natural), mg/L

0.03

0.032

Nixon 01-15-98

Owen 01-08-98

SM 7500-Ra C. Radium 226, pci/L - …

Counting Error, pci/L - +/-
8.7
0.4

Strauss 01-19-98

Lab. No. M36-098

Respectfully Submitted,

Carl F. Crounover, Pres.

form: SI-20



PO BOX 2552 78403TEL. 512-884-0371

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
January 23, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Well #8514
1-5-98

Method
Number

EPA 600 246.1

ASTM D2907-83

SM 7500-Ra C.

Molybdenum, mg/L ------------

Uranium (Natural), mg/L

Radium 226, pci/L ---------
Counting Error, pci/L - +/-

0.37

0.081

65
1

Analyst

Nixon

Owen

Strauss

Analysis
Date

01-15-98

01-08-98

01-19-98

Lab. No. M36-094

Respectfully Submitted,

Witr
Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 
P0 BOX 2552 78403

TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 4, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Production Well #8522
1-14-98

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L ------------ 0.08 Nixon 02-03-98

ASTM D2907-83 Uranium (Natural), mg/L -- 2.01 Owen 02-04-98

SM 7500-Ra C. Radium 226, pci/L ----------- 105
Counting Error, pci/L - +/- 1

Strauss 01-29-98

Lab. No. M36-581

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 
PG BOX 2552 78403

TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 4, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Production Well #8523
1-14-98

Method
Number

Analysis
DateAnalyst

EPA 600 246.1 Molybdenum, mg/L - 0.03 Nixon 02-03-98

ASTM D2907-83 Uranium (Natural), mg/L

SM 7500-Ra C. Radium 226, pci/L -------…--
Counting Error, pci/L - +/-

0.031 Owen 02-04-98

145
1

Strauss 01-29-98

Lab. No. M36-582

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20



TEL. 512-884-0371 PO BOX 2552 78403

JORDAN LABORATORIES, INCORPORATED
ANALYTICAL & ENVIRONMENTAL CHEMISTS

CORPUS CHRISTI, TEXAS
February 4, 1998

URI, INC.
12750 Merit Drive, Suite 1020, LB12
Dallas, Texas 75251

Report of Analysis

Identification: KVD
Production Well #8708
1-6-98

Method
Number Analyst

Analysis
Date

EPA 600 246.1 Molybdenum, mg/L ------------ 0.28 Nixon 02-03-98

ASTM D2907-83 Uranium (Natural), mg/L 0.890 Owen 02-04-98

SM 7500-Ra C. Radium 226, pci/L ----------- 117
Counting Error, pci/L - +/- 1

Strauss 01-29-98

Lab. No. M36-583

Respectfully Submitted,

Carl F. Crownover, Pres.

form: S1-20
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Appendix D

Texas Geologic History and Uranium Deposition

South Texas uranium deposits can beat be understood when related to
the geologic past of Texas. The following discussion is based in part
on Oetking (1963). The geologic time scale is presented in Figure 1.

Precambrian rocks over 600 million years old, such as those exposed in
Llano County, form the geologic basement of Texas. More than 30,000
ft of sediments were deposited on top of basement rocks in South
Texas. During most of the first 300 million years of the Paleozoic
Era, shallow seas covered what is now Texas (Figure 2-a). The region
that now constitutes North, Central, and West Texas slowly subsided,
and skeletal remains of marine organisms accumulated to form limestone
deposits. While this region was slowly sinking, a belt along a line
extending through the present-day cities of Marathon, Del Rio, San
Antonio, Dallas, and Hot Springs, Arkansas, was sinking much faster
(Figure 2-b). Marginal land areas to the south supplied sand and mud
to this subsiding area. During the following 100 million years
(Pennsylvanian and Permian periods), geologic forces compressed
sediments in this linear depression into a long, narrow mountain
range, now called the Ouachita Folded Belt (Figure 2-c). Remnants of
this Late Paleozoic mountain chain are exposed today in the Marathon
region of West Texas and the Ouachita Mountains of Oklahoma and
Arkansas. The shallow sea covering what is now Central, North, and
West Texas was progressively filled with sand and mud derived from
these rising mountains.

The coastline shifted back and forth as subsidence and sediment supply
varied. By Permian time only a restricted sea existed over West
Texas. Around the margin of the Permian sea, marine organisms built a
vast barrier reef complex now exposed in the Guadalupe, Delaware, and
Glass mountains. Reef growth further restricted the inland sea until
it became an evaporite basin, and over time hundreds of feet of salts
were deposited, filling the basin. At the end of the Paleozoic Era,
Texas was again a land area undergoing erosion.

During the 45-50 million years of the Triassic and early Jurassic
periods, erosion reduced the mountains of the-Ouachita Folded Belt to
lowlands. Streams flowing westward deposited sediments as red beds.
As the mountains were eroded to low relief, the area to the south
started to sink, and the sea advanced northward. By early Jurassic
time it had advanced to the south edge of the Ouachita Folded Belt
covering the southern part of what is now Texas. Like the Late
Permian sea, it was restricted so that hundreds of feet of salt were
deposited. Late Jurassic sedimentation varied from open marine to
restricted marine, resulting in the deposition of both limestone and
anhydrite. During the 70 million years of the Cretaceous Period, the
marginal lowland progressively subsided, and by Late Cretaceous time a
shallow sea covered most of Texas. Thick deposits of limestone,
dolomite, shale, and sandstone were laid down. At the close of the
Mesozoic Era, uplift to the north and west began to form the Rocky
Mountains. The southern end of the mountain range extends into the
Big Bend area of Texas. As the mountains rose, the bordering lands
were also uplifted (Figure 2-d,-e).

1



Uplift of the Rocky Mountains combined with erosion and deposition of
the transported sediment along the coast caused
relatively rapid retreat of the sea, shifting the Gulf of Mexico
shoreline to the south and southeast. These sediments were coastal
barrier sands, lagoonal deposits, tidal inlet fill, deltaic sands, and
fluvial channel deposits (Figure 3). During this time, the area along
the present coast subsided rapidly, allowing thick sequences of
Cenozoic sediments to accumulate (Figure 2-f,-e).

Cenozoic sediments in the Texas Gulf Coastal Region are of
shallow-water, non-marine origin. The formation outcrop map
(Figure 4) depicts surface exposures of sediments deposited during
specific time intervals. The lithology of a formation may vary from
place to place and may be sandy, silty, or clayey because of the
variety of depositional modes and of source materials available from
erosion of different source rocks. The outcrop of each formation
trends north or northeast across Texas from the Mexican border to the
Louisiana border (Figure 5). Regional faulting, which also trends
northeast, is illustrated in Figure 6. The uranium deposits of South
Texas are located within this northeast-trending belt of Cenozoic
sedimentary rocks.

During the time sediments were accumulating in what would later be
called the Catahoula Formation, the Southern Rockies in Mexico were
undergoing massive volcanic eruptions. Thick clouds of volcanic ash
were swept into Texas by northeasterly directed winds (Figure 7).

Jp Volcanic ash accumulations in the Catahoula sediments were covered by
AD later sedimentary deposits. The most permeable parts of the Catahoula

Formation are channel sands and silts deposited by river systems which
CP flowed down siope approximately perpendicular to the present formation

outcrop trend toward the ancestral Gulf of Mexico (Figure 3). These
ancient channel deposits later enabled groundwater to migrate ranidl,
through the surficial volcanic ash. Uranium was leached from the ash
and transported down gradient in the groundwater.

The groundwater of the Catahoula Formation continued to percolate
through highly reactive, siliceous ash. At the same time, diagenesis
of ash in both permeable and confining layers continued to reduce
permeability and increase aquitard efficiency. With continued burial
(perhaps to several hundred feet), ash-rich units that had escaped
argillation and retained some permeability were flushed by chemically
evolving meteoric waters (Galloway and Kaiser, 1980).

G Uplift along the Balcones Fault Zone marked the beginning of the
Miocene about 25-30 million years ago. This major uplift caused the

.0 sea to regress rapidly (Galloway et al, 1979). The Oakville Sandstone
was deposited in this period. Sediments including uranitic tuffs,
sand, and reworked Cretaceous shells were deposited in treat
quantities (Sellards, Adkins, and Plummers. 1932). Following
deposition of the Oakville sands, the Lagarto Clay was depositedi
during a transgressive sequence later in the Miocene, confining the
Oakville sandstone.

The Goliad Formation was deposited during the Pliocene, about
15 million years ago. The Goliad is typically a coarse, lastic
fluvial unit that was deposited by a series of moderately low-

g6 M gradient, intermittently torrential streams that crossed a broad, flat

2



coastal plvin in a southeastward direction. Principal drainages in
South Texas were the ancestral Rio Grande, Nueces, Atascosa,
San Antonio, and Colorado rivers; The source of Goliad quartz, chert,
feldspar, and calcium carbonate would have been from the rocks of the
Edwards Plateau and the Llano Uplift in Central Texas, as well
as the Diablo Plateau in West Texas. The volcanic constitutents
contained in the Goliad were likely derived from the still-active
volcanic fields in West Texas and Northern Mexico. Since the Goliad
overlaps older Tertiary units, it is apparent that hundreds of feet of
Miocene and Oligocene sediments were scoured by Goliad streams,
contributing to the massive buildup downdip of Goliad sands, which
reach a thickness of 450 ft (Adams and Smith, 1981).

Uranium in South Texas occurs as roll-type deposits that formed at the
margin of tongues of altered sandstone by the encroachment of
oxidizing, uraniferous solutions into reduced aquifers containing
pyrite (Adams and Smith, 1981). Studies by Goldhaber and co-workers
have supported the idea that the abundance of pyrite within the sands
reflects the introduction of hydrogen sulfide (H S) up and along
faults from hydrocarbon accumulations at depth ( ldhaber et al,
1979). The introduction of H2S before ore formation prepared the
sands for roll-front development, whereas post-ore introduction
produced re-reduction of portions of the altered tongue, leaving the
deposit suspended in reduced sandstone.

Figures 8 and 9 show schematic cross sections through a uranium roll
front deposit. Meteoric waters enter the aquifer by infiltration in
the recharge area and then move downdip. Uranium, which is relatively
immobile in its reduced valence state (U+4), is oxidized and
solubilized by the oxygenated groundwater. Once in solution the
uranium moves with the groundwater until it encounters reducing
conditions. In South Texas reduced zones commonly contain
disseminated pyrite. At the generally arcuate interface between
reducing and oxidizing zones, uranium minerals precipitate out to form
a 'roll front" deposit.

3
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Figure 1 Geologic Tirre Scate (from Stokes, 1973)



a Ib C
B.P.= BEFORE PRESENT

DIRECTION OF ;
DRAINAGE

400 million years ago, the Texas
Arch and the Gutf Coastal Plain
were highlands. These areas rose
slowly, and streams flowed toward
the lowlands of west and central
Texas.

ANNUAL SUBSIDENCE

El Littie or no change

Ed7 .04 to 20 inches
Mqj .2 to 40 Inches

40 to 60 inches
ANNUAL RISE

M Little or no change

E3 -04 to .2 inches

ED .2 to .4. inches

Rapid subsidence in Central Texas
resulted in the development of *
depression, today call the Ouachita
Geosyncline. The Gutf Coastal Plain
continued to rise. Streams and
rivers flowed toward the northwest
and deposited tremendous amounts of
sediment into the geosynctine.

Tectonic forces and compression from
the south led to the uplift of the
Ouachita Folded Belt.

. -� . - .
d le f

S.,.

The Ouachita Folded Belt continued
to rise. Drainage began to be
redirected toward the southeast.
West Texas began to rise rapidly.

Most of Texas was under a shallow
sea about 100 million years ago.
The Gulf Coastal Plain began to
subside, and post-Cretaceous sediments
were deposited along the continental
shelf. During the-Cenozoic Era,
sediments were deposited as the
shoreline oscillated toward its
present location.

Today the Gulf Coast
continues to subside,
while deposition
takes place along the
continental shelf.

Figure 2 General Geologic Evolution of Texas (Illustrations Modified from Renfro and Feray, 1973)
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Figure 4 General South Texas Geology (from Shafer and Baker, 1973)



Figure 5 Stratigraphic Section Through Cenozoic Era Sediments in
South Texas Showing Strike and Dip of Primary Uranium-
bearing Formations

.



Figure 6 StructuraL Map of South Texas (from Adams and Smith, 1981)
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Areas of Oligocene volcanism and probable hiqh-
altitude wind patterns. Airborne material de-
posited in the Catahoula was derived froli north-
west Mexico and deposited in the coastal plain
or along lower reaches of the major extant drainage
basins.

Figure 7 Areas of OLigocene VoLcanism (from GaLLoway, 1977)
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Figure 8 Schematic Cross Section Across a Roll Front (from
Adams and Smith, 1981). The figure shows relations
for secondary reduction and subsequent partial re-
oxidation of the altered tongue for a fault-derived
sulfide-bearing sandstone. Pathways of earlier
hydrogen sulfide introduction are indicated.
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Figure 9 GuLf Coast Uranium Deposition
(Modified from Galloway, 1977)
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Texas Administrative Code Page 1 of 3

TITLE 30 ENVIRONMENTAL QUALITY
PART I TEXAS COMMISSION ON ENVIRONMENTAL QUALITY
CHAPTER 331 UNDERGROUND INJECTION CONTROL
SUBCHAPTER F STANDARDS FOR CLASS III WELL PRODUCTION AREA

DEVELOPMENT
RULE §331.107 Restoration

(a) Restoration table. Upon issuance and renewal, Class III permits and production area authorizations
shall contain a restoration table listing restoration goals as provided by §331.104 of this title (relating to
Establishment of Baseline and Restoration Values).

(b) Mining completion. When the mining of a permit or production area is completed, the permittee
shall notify the appropriate commission regional office and the executive director and shall proceed to
reestablish groundwater quality in the affected permit or mine area aquifers to levels consistent with the
values listed in the restoration table for that permit or mine area. Restoration efforts shall begin as soon
as practicable but no later than 30 days after mining is completed in a particular production area. The
executive director, subject to commission approval, may grant a variance from the 30-day period for
good cause shown.

(c) Timetable. Aquifer restoration, where appropriate for each permit or mine area, shall be
accomplished in accordance with the timetable specified in the currently approved mine plan, unless
otherwise authorized by the commission. Authorization for expansion of mining into new production
areas may be contingent upon achieving restoration progress in previously mined production areas
within the schedule set forth in the mine plan. The commission may amend the permit to allow an
extension of the time to complete restoration after considering the following factors:

(1) efforts made to achieve restoration by the original date in the mine plan;

(2) technology available to restore groundwater for particular parameters;

(3) the ability of existing technology to restore groundwater to baseline quality in the area;

(4) the cost of achieving restoration by a particular method;

(5) the amount of water which would be used or has been used to achieve restoration;

(6) the need to make use of the affected aquifer; and

(7) complaints from persons affected by the permitted activity.

(d) Reports. Beginning six months after the date of initiation of restoration of a permit or production
area, as defined in the mine plan, the operator shall provide to the executive director semi-annual
restoration progress reports until restoration is accomplished for the permit or mine area.

(e) Stability sampling. The permittee shall obtain stability samples and complete an analysis for certain
parameters listed in the restoration table from all production area baseline wells. Stability samples shall
be conducted at a minimum of 30-day intervals for a minimum of three sample sets and reported to the
executive director. The permittee shall notify the executive director at least two weeks in advance of
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sample dates to provide the opportunity for splitting samples and for selecting additional wells for
sampling, if desired. To insure water quality has stabilized, a period of 180 days must elapse between
cessation of restoration operations and the final set of stability samples. The executive director shall
determine within 45 days of the receipt of all sample analysis results whether or not restoration has
been achieved. Upon acknowledgment in writing by the executive director confirming achievement of
final restoration, the permittee shall accomplish closure of the area in accordance with §331.86 of this
title (relating to Closure).

(f) Restoration table values not achieved. After an appropriate effort has been made to achieve
restoration to levels consistent with values listed in the restoration table for a production area, the
permittee may cease restoration operations, reduce bleed and request that the restoration table be
amended. With the request for amendment, the permittee shall submit the results of three consecutive
sample sets taken at a minimum of 30-day intervals from all production area baseline wells used in
determining the restoration table to verify current water quality. Stabilization sampling may commence
60 days after cessation of restoration operations.

(1) In determining whether the restoration table should be amended, the commission will consider the
following items addressed in the request:

(A) uses for which the groundwater was suitable at baseline water quality levels;

(B) actual existing use of groundwater in the area prior to and during mining;

(C) potential future use of groundwater of baseline quality and of proposed restoration quality;

(D) the effort made by the permittee to restore the groundwater to baseline;

(E) technology available to restore groundwater for particular parameters;

(F) the ability of existing technology to restore groundwater to baseline quality in the area under
consideration;

(G) the cost of further restoration efforts;

(H) the consumption of groundwater resources during further restoration; and

(I) the harmful effects of levels of particular parameter.

(2) The commission may amend the restoration table if it finds that:

(A) reasonable restoration efforts have been undertaken, giving consideration to the factors listed[in
puru±grapii k') VI UU5 buummlUI1;9

(B) the values for the parameters describing water quality have stabilized for a period of 180 days;

(C) the formation water present in the aquifer would be suitable for any use to which it was
reasonably suited prior to mining; and

(D) further restoration efforts would consume energy, water, or other natural resources of the state

http://info.sos.state.tx.us/pls/pub/readtac$ext.TacPage?sl=R&app=9&pdir=&prloc=&p_... 4/16/2005
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without providing a corresponding benefit to the state.

(3) If the restoration table is amended, restoration sampling shall commence and proceed as described
in subsection (e) of this section.
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Table 3.20 are average values calculated from at least three separate
samplings, except for well 308 where the value from only one sample is
shown. The table also shows the composite mean of each parameter from
all the wells. The composite mean baseline value for each parameter is
compared to Wyoming drinking water and livestock standards in Table 4.1
(p. 4-6). The R&D data for the N ore zone indicates that the ground-
water quality is similar to that found in the M ore zone.

As proposed by the applicant, additional premining water quality sampling
will be performed in Mining Unit I and in all subsequenty mining units
by sampling a specified set of injection and recovery wells spaced
evenly throughout the mining unit(s) at a minimum density of one well
per two acres. This new data will be used to establish more represent-
ative baseline values for each mining unit (See Sect. 4.4.1.1). The
same wells will be sampled as part of the postmining and postrestoration
sampling programs (See Sect. 4.4.2.5).

Groundwater in the M and N ore zone sand of mining unit I does not meet
drinking water standards because of its high radium-226 levels, which
exceed the drinking water standard of 5 pCi/L. However, baseline
averages for the other indicator parameters are within or very close to
meeting drinking water standards (see Sect. 4.3, Tables 4.1 and 4.3).
Therefore, the position of the NRC is that the quality of the water in
the ore zone(s) be restored after mining to baseline. For this project,
some improvement.in a number of groundwater constituents may be expected.
A detailed discussion of restoration criteria, restoration targets, and
the applicant's R&D restoration tests are presented in Sect. 4.3.

The groundwater quality of the 0 aquifer is similar to that of the ore
zone aquifers except that radium-226 is below the 5.pCi/L. standard.
The 0 aquifer is the source of drinking water for residents living in
the site vicinity. The basal aquifer contains potable water and will
serve as the mining facility's source of fresh water (ER,.p. 38).

3.6.2.6 Water use

The list of groundwater rights within 2 km (3 miles) of the project site
supplied by the applicant indicates that there are 41 wells supplying
water for stock and 20 supplying water for domestic use. The wells range
in yield from 136 to 16 m3/d (25 to 3 gpm). Some of these wells are not
listed in the office of the Wyoming State Engineer and are therefore
listed as unpermitted (ER, pp. D-6.1 to D-6.10).

3.7 GEOLOGY, MINERAL RESOURCES, AND SEISMICITY

3.7.1 Geology

3.7.1.1 Regional geology

The project site is located in east central Wyoming in the southern
portion of the Powder River Basin fig. 3.8). The Powder River Basin
occupies approximately 19,000 km2  12,000 sq miles) and is bounded on
the south by the Laramie Range, on the east by the Black Hills, and on
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the west by the Bighorn Mountains (ER, p. 16).

The Powder River Basin is an asymmetric syncline incorporating a sedi-
mentary rock sequence ranging in age from Cambrian to Recent and having
a maximum thickness of approximately 4573 m (15,000 ft) along its synclinal
axis (Fig. 3.9). The sediments overlie a Precambian igneous and
metamorphic basement rock complex (ER, p. 18). The structural axis
projected to the surface from the Precambian basement is approximately
parallel to the front of the Bighorn Mountains (Fig. 3.8). Pre-Tertiary
strata along the east side of the Bighorn Mountains dip from 300 east to
locally overturned. Toward the Powder River Basin, dip of Tertiary
strata are generally less than 50 toward'the structural axis; locally
dips may be steeper along the limbs of small scale folds. 24 Readers
interested in the geologic history of the Southern Powder River Basin
are referred to Sharp and Gibbons, 1964 (ref. 25).

Solution mining of uranium at Teton Project will be confined to the
Fort Union formation of Paleocene age. The formation consists of dark
gray siltstones and claystone; buff to gray, fine- to coarse-grained
channel sandstones; abunidant fossils; and coal beds up to 37 m (120 ft)
thick. These deposits suggest that the Fort Union formation was deposited
in a swagpy, forested lowland threaded by sluggish rivers. The source
area for the Fort Union formation has not bettlearildetermined. The
Laramie Range to the south, the Sweetwater Arch in Central Wyoming, and
a site near the Bighorn Mountains have all been postulated as its
source .24

3.7.1.2 Site geology

The stratigraphic unit outcropping at the site surface and containing
the economic uranium mineralization for the Leuenberger site is the
Lebo member of the Paleocene Fort Union formation. The Lebo is the
formation's uppermost member and is composed of interbedded fine- to
coarse-grained sandstone, siltstone, claystone, subbituminous coal and
lignite (ER, p. 28). A descrilpton of the typical lithology of the Lebo
member is shown in Table 3.21. Unit designations 0, N. M, and basal
sands are by the applicant.

Two separate mineralized zones, one in each of the N and M sands, exist
at the project site (see Table 3.21). The upper N. sand is approximately
15 m (50 ft) thick and lies at a depth of 61 m (200 ft.) or more beneath
the surface of the Leuenberger site. Approximately 30 m (100 ft) of
claystone lies between the N sand and the uppermost 0 sand unit (ER,
p. 35).

Separating the N sand from the lower ore-bearing*M sand is approximately
15 to 23 m (50 to 75 ft) of interbedded claystone and siltstone. The
M sand is approximately 15 to 20 m (50 to 65 ft) thick and lies at a
depth of 98 m (320 ft) from the surface. This unit differs from the
N sand in that there is generally less clay in the matrix and very few
interbeds of claystone and coaly material present. The M sand is separated
from the next lower basal sand unit by 18 to 21 m (60 to 70 ft) of clay-
stone (ER, p. 36). The applicant's geologic cross sections constructed
for the project area indicate that the N and M sand units are not con-
tinuous within the project boundaries (Figs. 3.10, 3.11, and 3.12).
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Table 3.21. (Continued)

Unit Description'

M sand,
thickness 0 ft to 70 ft

Clay below M sand,
thickness 50 ft to 60 ft

Basal sand,
thickness 50 ft to 70 ft

Fine- to coarse-grained sand with
frequent intervals of shale pebble
conglomerate in coarse-grained sand
matrix. Fine grained intervals
occasionally interlaminated with silt
and carbonaceous material; with
trace amounts of pyrite present in
some areas. Coarse grained units
typically contain small amount of
muscovite, biotite, chert fragments,
plagioclase feldspar, kaolinite and
sporadic concentrated lignite laminae.
Color light gray to medium dark
gray in unaltered areas and yellowish
gray to dark yellow-orange in
altered areas.

Clay with occasional sand breaks.
Color medium gray to medium dark gray.

Fine- to medium-grained sand and silt,
very argillaceous in part with rare
carbonaceous laminae. Sand typically
quartzose with minor amounts of
feldspar, chert, and muscovite. Middle
of unit typically clay from 1 to 20 ft.
Color medium light gray to medium dark gray.

aColor names taken from
Research Paper RP 1239.

system described in National Bureau of Standards

No faulting at the Leuenberger site has been reported nor is any evident
from geophysical log interpretations (ER, p. 63).

An independent staff evaluation of a representative set of geophysical
logs indicated that the layers of interbedded clays and silts separating
the 0, M, N, and basal aquifers are uniform and continuous throughout
the project area. Several representative geophysical logs are shown
in Fig. 3.3.

3.7.2 Mineral resources

3.7.2.1 Uranium

Uranium occurrences for the Powder River Basin were first reported in
the Pumpkin Buttes area about 80.5 km (50 miles) north of the Leuenberger
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Wyoming Fuel Company, Lakewood, Colorado and Crawford, Nebraska

INTRODUCTION

The Crow Butte uranium deposit is 0
located in northwest Nebraska near Gillette
the Town of Crawford (Figure 1).
The deposit was discovered during
the fall of 1980 by Wyoming Fuel
Company, operator of the Crow
Butte Joint Venture. The Crow Butte
Joint Venture is owned 50 percent
by Wyoming Fuel Company, a
subsidiary of KN Energy, Inc.;
formerly Kansas-Nebraska Natural
Gas Company, Inc., 40 percent by
Ferret Exploration Company, Inc., oDouglas
and 10 percent by First Exploration Harrison
Company. A preliminary
announcement made in January 1981
indicated a 'probable potential" Csiout
reserve in excess of 25,000, 000 Wyoming
pounds U308. Drilling during 1981
and 1982 confirmed these reserves _
and indicated the presence of more I
than 30,000,000 pounds U308 Scotts
having an average grade in excess of
0.25 percent U308.

N

Wyoming Fuel Company was Cheyenne
initially attracted to the area in 1978 0
by favorable regional geology for
sandstone uranium deposits and
weak radioactivity noted in regional
oil and gas holes. Exploration
drilling began in 1979 following the
formation of the Crow Butte Joint
Venture. Drilling has continued up
to the present, at which time the
Joint Venture is ready to proceed Mont

with a pilot scale solution mine. Id.H

Environmental baseline data have ( T ! IW*. 1 Neb. a
been acquired and the permit !utah c nA
applications for the pilot scale mine -\ - - -ale A

have been submitted to the Nuclear
Regulatory Commission and to the -

applicable state agencies in
Nebraska.

GEOLOGICAL SETTING FIGURE 1. Location Map: Crow Butte Deposit

http://www.wma-minelife.com/uranium/papers/crwbtt01.htm 4/16/2005
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The Crow Butte deposit is in the Pine Ridge country of northwest Nebraska. The main portion of the
deposit lies north of the Pine Ridge escarpment on gradual sloping terrain with local relief of less than
100 feet. The Pine Ridge escarpment surrounds the main deposit on three sides and is about 500 feet
higher in elevation than the northward sloping plain (Figure 2). The Pine Ridge is covered with
ponderosa pine and is formed by a major sandstone unit.

Figure 2. Pine Ridge - Crow Butte on left. View looking northeast.
Crow Butte Deposit is in the middle distance. Gering and
Monroe Creek Formations form the Pine Ridge.

The climate, typical of a semi-arid
continental climate is characterized
by warm summers, cold winters,
light precipitation and frequent
changes in the weather. The average
precipitation is 15.5 inches
distributed mostly during the spring
and summer. Average temperature
ranges from 23 degrees F in January
to 74 degrees F in July, with
extremes ranging from -29 degrees F
to 110 degrees F
The land in the area of the deposit is
largely privately owned and used for
agriculture with a population density
of about 12 persons per square mile.
Winter wheat and hay are the
principal crops and cattle are the
principal livestock.

.1
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Nearby Crawvford is a town of 1320 people whose economy is based on agriculture and tourism. Fort
Robinson State Park is located immediately west of the town; other nearby points of interest are the
Nebraska National Forest to the southeast and the Black Hills, 90 miles to the north. Chadron, with a
population of 5933, the largest community in the immediate area, is 25 miles to the east. Scottsbluff,
located 75 miles to the south, is the largest community and the principal trade center for northwest
Nebraska and east-central Wyoming.

GENERAL STRATIGRAPHY

Sedimentary strata ranging from late Cretaceous through Tertiary age exposed throughout the project
area (Figure 3). Pleistocene alluvial and colluvial material are abundant along the north slope of the Pine
Ridge. Figure 4 is a generalized stratigraphic column for the area.

Pierre Shale

The Pierre Shale of Late Cretaceous age is the oldest formation encountered in WFC's test holes. The
Pierre is a widespread dark gray to black marine shale, with relatively uniform composition throughout.
The Pierre outcrops extensively in Dawes County north of the project area, (Figure 3). The Pierre is
essentially impermeable to the degree that in areas of outcropping Pierre, water for domestic and
agricultural needs is piped in from wells from other formations.

Although the Pierre is up to 5,000 feet thick in other areas, in Dawes County deep oil tests have
indicated thicknesses of 1,200 to 1,500 feet. Aerial exposure and subsequent erosion greatly reduced the
vertical thickness of the Pierre prior to Oligocene sedimentation. Consequently, the top of the present
day Pierre contact marks a major unconformity and exhibits a paleotopography with considerable relief
(DeGraw, 1969).

http://wwv' .wma-minelife.comluranium/papers/crwbtt0 .htm 4/16/2005
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FIGURE 4. Stratigraphic Column: Crow Butte Project Area

As a result of the extended exposure to atmospheric weathering, an ancient soil
horizon or Paleosol was formed on the surface of the Pierre Shale. It is known as
the "Interior Paleosol Complex" of the Pierre Shale (Shultz and Stout, 1955, p.24)
and is readily observed in certain outcrop exposures. The Paleosol is generally
absent in areas of Chadron Sandstone channels.

The Pierre Shale is the confining bed below the Basal Chadron Sandstone member
which is the host for uranium mineralization (Figure 5). The black marine shale is
an ideal confining bed with measured permeabilities of less than 0.0001
millidarcies. The log characteristics of the Pierre Shale are shown on Figure 6 and
illustrate its impermeable nature.

White River Group

The White River Group is Oligocene in age and consists of the Chadron and Brule
Formations. The Chadron is the oldest Tertiary Formation of record in northwest
Nebraska. It lies with marked unconformity on top of the Pierre Shale (Figure 5).
Regionally, the vertical thickness of the Chadron Formation varies greatly. This is
attributed to the extreme variability of the Basal Sand unit of this formation. The

http://www.wma-minelife.com/uranium/papers/crwbttO 1 .htm 4/16/2005
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Chadron Formation is comprised of three distinct members.

Basal Sandstone Member: The Basal Sandstone is the depositional product of a arge,
viagx=-z braided stream systwem hich occurred during ear y igocene (approximate y
36 to 36 million years before present). Regionally, tne basal Sandstone ranges in
thickness from 0 to 350 feet.

Uranium mineralization occurs exclusively within the Basal Chadron Sandstone
Member, a coarse grained arkosic sandstone with frequent interbedded thin clay beds
and clay galls (Figures 5 and 6). Occasionally the lower portion of the Basal
Member is a very coarse, poorly sorted conglomerate (Figure 7). Thickness of the
Basal Chadron within the ore trend is about 40 feet.

Drill Hole PM-4
RED Area

iTz
W-

.:?~
.. X_~ ,

Natural
Gamma

Neutron
Neutron. Resistance

FIGURE 6. Log Characteristics: Crow Bt
Project Area.

Figure 5. Pierre Shale - Basal Chadron Sand-
stone Contact, Whitehead Creek,
Section 36, T34N, R54W, Sioux County

http://www.wma-minelife.com/uranium/papers/crwbtt0 1 .htm 4/16/2005
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remainder includes polycrystalline quartz,
minerals and pyrite.

chert, chalcedonic quartz, various heavy

Core samples of the Basal Chadron exhibit numerous clay galls up to a few inches in
diameter. In addition, the Basal Member contains frequent thin silt and clay lenses
of varying thickness and conti2nuity. These represent flood piaJh, or l6w velocity,
deposits which normally occur during fluvial sedimentation. These lenses vary in
thickness from several inches to one orETwo feet. Within the ore trend, clay beds
one to two feet thick separate the Chadron Sandstone into two or more subunits. X-
ray diffraction of the Basal Sandstone has identified the following clay minerals:
illite, smectite, expandable mixed layer illite-smectite, and minor amounts of
Kaolinite.
Figure 7: Close-up Pierre Shale -Basal
Chadron Sandstone Contact. Note
pebbles and heterogenity of Chadron
Sandstone, Whitehead Creek, Sec. 36,
T34N, R54W, Sioux County.

Middle Chadron Member: The Middle Chadron Member represents a distinct and rapid
facies change from the underlying Basal Sandstone. The lower portion of the Middle
Chadron is characterized by brick red clay (Figure 8). The brick red clay can be
observed on outcrop in northern Dawes and Sioux Counties and serves as an excellent
marker bed in drill hole cuttings. The Middle Chadron Member has been observed in
virtually all drill holes along the mineral trend. Thickness of the Middle Chadron
Member ranges from 40 to 100 feet throughout the project area.

http://www.wvma-minelife.coml/uranium/papers/crwbtt01.htm 4/16/2005
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Figure 8. Basal Chadron Sandstone - Middle Chadron Member. Red clay
at base of Middle Chadron is dark band overlying light

colored sandstone. Whitehead Creek, Sec. 36, T34N, R54JW,
Sioux County

The Middle Chadron Member is the upper confining bed overlying the Basal Sandstone
Member. This can be observed by the epigenetic occurrence of the uranium
mineralization, which is strictly confined to the Basal Chadron Sandstone Member.
The lower part of the Middle Member is a brick red clay with occasional interbedded
gray-green clay. The brick red clay grades upward to a light green-gray sandy
claystone. The upper part of the Middle Member is a light gray bentonitic clay.
Upper Chadron Member: The Upper Chadron consists of massive claystones and
siltstones (Figure 9). These range in color from a dark bluegreen to greenish-
brown. The sequence of green siltstones and mudstones are generally considered
f uyial channel and foo p i n deposits, with limited lacustrine-and eolian
ma e116s f(Vondra, 958, p.41). Well developed sand channels in the Upper
Chadron are rarely encountered in test holes, and of very limited lateral extent
when observed. The Upper Chadron Member averages 100 feet thick throughout the
project area.

http://www.wma-minelife.com/uranium/papers/crwbttO1 .htm 4/16/2005
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Figure 9. Upper Chadron Member. Claystones
and Siltstones. Sugar Loaf Butte
Sec. 27, T34N, R53W, Sioux County.

Brule Formation

The Brule Formation lies conformably on top of the Chadron Formation and combined
with the Chadron comprises the White River Group. The Brule outcrops throughout the
main ore trend. It is made up almost entirely of siltstones with minor sand
channels (Figure 10). The contact between the Upper Chadron Member and the
overlying Brule Formation is a gradational one. In drill cuttings and geophysical
logs the formation boundary can only be approximated. The Brule Formation can
generally be identified by its buff to medium brown color in contrast to the greens
of the underlying Chadron.

The Brule has been subdivided into two separate members (Shultz and stout, 1938)
the Orella and the Whitney. Differentiation of the two members in drill hole

cuttings or with geophysical logs is very difficult.

.- .^

:-

9 . .,

Figure 10. Brule Formation, Siltstones,
Toadstool Park, Sec. 5, T33N,

R53W, Sioux County.

The Orella lies directly on the Chadron Formation and an approximate Brule-Chadron
contact can generally be estimated with drill cuttings but usually not on
geophysical logs. The Orella is composed of buff to brown siltstones, with
persistent spotty green nodules as it grades into the green clays of the Chadron.

The Whitney Member of the Brule is comprised of fairly massive buff to brown
siltstones, in part probably eolian in origin (Vondra, 1958, p.19). Several
volcanic ash horizons have been reported in outcrops. They are rarely
distinguishable in drill hole cuttings, but are occasionally identified on
geophysical logs.. The Whitney Member frequently becomes coarser grained upward near

http://wvwvw.wma-minelife.com/uranium/papers/crwbtt0 1 .htm 4/16/2005
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the Gering Formation contact. This is marked by an increase in grain size which is
difficult to detect in drill hole cuttings but usually can be observed on
geophysical logs. Some moderate to well defined channel sands can be observed in
both drill holes and on outcrops. These upper Brule channels are limited in lateral
extent and continuity but may occasionally be water saturated in the otherwise
generally impermeable Brule.
Within the pilot mine area occasional sand units are encountered in the upper 250
feet of the drill hole. These represent small Brule channel sands known to occur
intermittently in the Whitney Member. The small sand units have very limited
lateral continuity and although water bearing, little water can be produced. Thus,
these units do not meet a strict definition of an aquifer. This has been
demonstrated in WFC drill holes and can be observed in cross sections throughout
the R and D permit area.

Arikaree Group

The Arikaree Group includes three sandstone Formations which are present locally
and regionally but in the main ore trend are absent due to
erosion. The Gering Formation (Figure 2) is the oldest formation of the Arikaree
Group. The Gering Formation is Oligocene in age (Souders, 1981) and lies
unconformably on the Brule Formation. The Gering is predominantly buff to brown,
fine grained sandstones and siltstones. These repre sent channel and flood plain
deposits of higher velocity than the underlying Brule. The Gering Formation also
includes some eolian material. Thickness of the Gering Formation ranges from 100 to
200 feet (Witzel, 1974, p.50).

The Monroe Creek Formation is Miocene in age and overlies the Gering Formation
(Figure 2). The Monroe Creek is lithologically similar to the Gering with buff to
brown, fine grained sandstone. The unique characteristics of the Monroe Creek is
the presence of large "pipy" concretions. These concretions consist of fine grained
sand similar to the rest of the formation with calcium carbonate cement and are
extremely hard and resistent to weathering.

The reported thickness of the Monroe Creek Formation is 280 to 360 feet (Lugan,
1938 from Witzel, 1974, p.53).
The Harrison Formation is the youngest member of the Arikaree Group. To date, this
formation has rarely been penetrated in WFC drill holes, thus little first hand
information is available. It is described as lithologically similar to the Gering
and Monroe Creek Formations, with fine grained unconsolidated buff to light gray
sands. The Harrison Formation is also noted for its abundance of fossil remains
(Witzel, 1974, p.55)

Quarternary Alluvium

Quarternary alluvial and colluvial material are present in the permit area ranging
in depth from 0 to 40 feet. The material consists of OligoceneMiocene rock
fragments, silt, sand and gravel.

REGIONAL STRUCTURE

The most prominent structural expression in northwest Nebraska is the Chadron Arch
(Figure 11). This anticlinal feature strikes roughly northwestsoutheast along the
northeastern boundary of Dawes County. The only surficial expression of the Chadron
Arch is in the northeastern corner of Dawes County, as well as small portions of
Sheridan County and Shannon County, South Dakota.

The Black Hills lie north of Sioux and Dawes Counties in southwestern South Dakota
(Figure 11). Together with the Chadron Arch, the Black Hills Uplift has produced
many of the prominent structural features presently observed in the area. As a
result of the uplift, formations underlying the project area dip gently to the
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south. The Tertiary deposits dip slightly less than the older Mesozoic and
Paleozoic Formation (Witzel, 1974, p.18).

- .-. IX -

I L yunŽts.

l~ _ | serpent
{from DeGrow,1969; WFC-Wbite

River Fault only)

MENO-ME=

LEGEND

- * - Foulf (Ball on downthrown side)

-- 4 - -Anticline

.Sy ncline

FIGU:RE 11. RCgional Sr-ructure: Norrhiwtst
Nebraska

The Crow Butte ore body lies in what has been named the Crawford Basin (DeGraw,

1969). DeGraw made detailed studies of the preTertiary subsurface in western

Nebraska using primarily deep oil well test information. DeGraw substantiated known

structural features and proposed several structures not earlier recognized. The

Crawford Basin was defined by DeGraw as being a triangular, asymmetrical basin
bounded by the Toadstool Park Fault on the northwest, the Chadron Arch and Bordeaux
Fault to the west, the Cochran Arch and Pine Ridge Fault to the south (Figure 11).

The Toadstool Park Fault, the Bordeaux Fault and other faults occur outside WFC's
project area and are assumed to exist as described by DeGraw and others. The Pine
Ridge Fault has also been inferred from subsurface data and proposed by DeGraw
(1969, p.36). This fault trends east-west across Sioux and Dawes Counties. This
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fault is subparallel to the Cochran Arch and has a reported displacement of about
300 feet with the south side upthrown.

The Cochran Arch was also proposed by DeGraw (1969, p.36) on the basis of
subsurface data. The Cochran Arch trends east-west through Sioux and Dawes
Counties, parallel to the aforementioned Pine Ridge Fault. Structural features
subparallel to the Cochran Arch have also been observed in drill hole data. The
existence of the Cochran Arch alone is probably enough to explain the structural
high south of Crawford.
The synclinal axis of the Crawford Basin trends roughly eastwest and plunges west
into what is informally referred to as the Inner Crawford Basin by WFC. The Inner
Basin is characterized by a rather sharp paleotopographic change in the Pierre
Shale with dramatic increase in the thickness of the Basal Chadron Sandstone.

The single most prominent structural feature within the Crawford Basin is the
previously unnamed White River Fault (Figure 11). It is located directly north of
Crawford, and strikes northeastsouthwest with the upthrown side to the south. The
total vertical displacement is 200 to 400 feet; no strike-slip movement has been
detected. The disturbance of the Chadron and Brule Formations date the fault as
post-Oligocene.

HISTORY OF DISCOVERY
A review of the regional geology indicated that northwest Nebraska was favorable
for the occurrence of sandstone uranium mineralization. H.M. DeGraw of the Nebraska
Geological Survey reviewed several thousand oil and gas logs in the Nebraska
Panhandle and outlined several major fluvial systems within the basal Tertiary, the
Oligocene Chadron Formation (DeGraw, 1969). A major fluvial system from Wyoming and
South Dakota trends through northern Sioux County and southeastward across Dawes
and Box Butte Counties (Figure 12). Another major system trends southeastward along
the present day course of the North Platte River near Scottsbluff (Figure 12).
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Wyoming Fuel Company reviewed the DeGraw study and reinterpreted the logs and
developed a Chadron sandstone isopach (Figure 13) based on the widely spaced oil
and gas exploration holes, 0 to 5 holes per township. The logs indicate an
extensive fluvial sandstone system at the base of the Tertiary overlying the
Cretaceous Pierre Shale. This fluvial sandstone is the Basal Sandstone Member of
the Chadron Formation of Oligocene age. In the Crawford area it was noted that five
oil and gas holes had gamma spikes in the sandstone indicating approximately .005
to .025 percent eU308. (In this context, eU308 refers to estimation by means of
radiometric measurement.) In addition, methane gas shows had been reported from
several oil and gas holes and water wells in the Crawford area. There was also some
evidence of oxidation-reduction interfaces based on a lithologic log of one of the
oil and gas hoi_-es-`7.------
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Based on this information Wyoming Fuel Company acquired a regional lease position
from Sioux Minerals, Ltd. and Wulf Oil Corporation of about 64,000 acres along the
Chadron Formation outcrop (Figure 3) of northwest Nebraska in the spring of 1978.
The lease position extended from north of Harrison to southeast of Crawford, a
distance of about 30 miles.

Wyoming Fuel Company and Ferret Exploration Company formed a joint venture during
the late summer of 1979. Wyoming Fuel Company, designated as project operator,
undertook a regional exploration drilling program. Property evaluation began during
1979 and 95 exploration drill holes totaling approximately 50,000 feet were
completed (Figure 14). The holes were widely spaced on one or two mile centers. In
areas of encouragement, a few holes were drilled on a one-fourth to one-half mile
spacing. Two areas of encouragement were encountered during this drilling (Figure
14). An area north of Crawford was identified as having considerable weak uranium
mineralization associated with vague oxidation-reduction boundaries adjacent to the
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White River Fault. This was in the same general area of weakly radioactive oil and
gas holes and methane gas shows.

A 0 5 lo PO

Miles

VICtRY: 14. Reconnaiissance Drill Resutlts:
Crow ButLe Proj ect

Following the 1979 drilling, the lease position was consolidated and additional
acreage was leased in the areas of encouragement. Amore extensive drill program was
planned for the next phase of project evaluation.
During 1980, reconnaissance drilling continued within the lease block and follow-up
drilling continued in areas with encouraging results. The 100th hole of the 1980
drill program intersected the first ore grade mineralization (0.1% eU308). After an
additional 65 holes, a mineralized trend based on three additional holes was
indicated to extend about six miles southeast of Crawford.
Following additional lease acquisition, Wyoming Fuel increased the pace of close-
spaced drilling. An additional 148 holes were drilled during 1980 to define the
mineralized trend (Figure 15) which was named Crow Butte for a prominent butte of
the Pine Ridge southeast of Crawford (Figure 2). A total of 408 drill holes had
been drilled to date.
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At this point, the Crow Butte mineralized trend was determined to be about six
miles long and up to 3000 feet wide as defined by a drill hole spacing of 400 feet
by 1000 feet in the shallower northern part and 400 feet by 2500 feet along the
deeper southern part. Depths to mineralization varied from 275 to 820 feet. Based
on 127 holes drilled within the Crow Butte mineralized trend, a news release of
January 12, 1981 stated that "probable potential" reserves at the Crow Butte
prospect exceeded 25 million pounds U308.

An additional 850 holes drilled during 1981 further defined the grade, thickness
and extent of the Crow Butte mineralized trend. The trend was drilled on a 200 foot
by 200 foot grid. Ore reserves of the Crow Butte Deposit (Figure 15) calculated
following the 1981 drilling indicated over 30 million pounds eU308 in place with an
average grade in excess of 0.25% eU308. In addition, chemical analyses of a large
number of samples from core holes throughout the deposit indicated that the ratio
of chemical uranium to equivalent uranium exceeds 1.20. The only uranium mineral
that has been identified to date is coffinite, a uranium silicate.
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Reconnaissance drilling during 1982 doubled the known length of the Crow Butte

trend; however, drill hole spacing is too wide to calculate
additional reserves. Detailed drilling on a 50 to 100 foot spacing confirmed that
the 200 foot grid was adequate for reserve calculations and defined an area for a
pilot solution mining operation. Baseline environmental data were also gathered
during 1982 for research and development permits to operate the pilot solution
mine. Permit applications were submitted during February and April of 1983 to the
Nuclear Regulatory Commission and the Nebraska Department of Environmental Control
respectively.
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-ABSTRACT

A detailed analysis has been made of the drawdown and recovery water

level data in 29 monitor wells collected during the August 16-18, 1982,

pumping test of well 15M7 in the South Trend Development Area near Crown-

point, McKinley County, New Mexico. Analysis of these data indicates

rather consistent values of transmissivity and storage coefficients

even though individual monitor wells penetrate various sands of the

Westwater Canyon Member of the Morrison Formation. Average aquifer

transmissivity and storage coefficients of the sands tested were

1,230 gallons per day per foot and 6.7x10-5 respectively. Pumping

test data were not sufficiently definitive to differentiate hydraulic

conductivities of individual sands.

Based upon a detailed examination of pumping test and related geo-

hydrologic data (excepting well 16P80 information), we conclude that

the hydraulic communication between the sands penetrated by the pumped

well and all of the monitor wells penetrating A through D zones is

good. The hydraulic connection vertically between the D and E zone

sands remains unknown resulting from well completion problems suggested

by the available test data from well 16P80. There is a strong indica-

tion that monitor wells 15M67 and 15L17 are partially clogged or also

affected by completion problems.

Leakage through or from the Brushy Basin Shale was not measurable dur-

ing the pumping test. Based upon a thorough study of water level infor-

mation, no drawdown impacts were detected in the Dakota Sandstone during

the period of this test.
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INTRODUCTION

General Background

Mobil Oil Corporation is pursuing development of an in situ solution

uranium mine in the vicinity of Crownpoint, New Mexico. As part of

this development, Mobil has been required to submit selected hydro-

geologic data for the proposed site to various State and Federal

regulatory agencies. The information required relates primarily to

the hydrogeologic characteristics of the uranium producing formation

(the Westwater Canyon Member of the Morrison Formation), the potential

for drawdown impacts and vertical leakage from other formations

(Dakota Sandstone drawdowns and leakage downward through the Brushy

Basin Shale to the Westwater), and documentation of hydraulic com-

munication between the production well field and adjacent monitoring

wells.

To the above extent and in partial fulfillment of the regulatory

agencies requirements, Mobil Oil Corporation agreed to conduct a 24-

hour pumping test at the South Trend site. The services of Camp

Dresser and McKee Inc. (CDM) were retained by Mobil to supervise the

testing activities and to provide complete reduction and compilation

of water level monitoring data and other information obtained from

the pumping test.

Pumping Test Design

The pumping test at the South Trend site was designed by Mobil Oil

1



Corporation, was jointly carried out with CDM, and included the follow-

ing elements:

1.) A pumped well (15M7) completed in four potentially

producing sands of the Westwater Canyon Member of

the Morrison Formation.

2.) Two monitor wells completed in the overlying Dakota

Sandstone.

3.) 27 monitor wells completed in selected sections of

the Westwater Canyon Member.

4.) A preliminary "practice run" test conducted on

August 10, 1982, in preparation for the actual

pumping test beginning on August 16, 1982.

5.) Continuous rate pumping and monitoring for 24

hours at a design rate of 75 gallons per

minute(gpm).

6.) Recovery and monitoring period of 24 hours (till

August 18, 1982) after pumpage was stopped on

August 17, 1982.

The distribution of monitoring wells at the South Trend site included

the following:

1.) A centrally located pumping well (15M7) within the

proposed uranium production field.

2.) Five (5) "interior" monitoring wells, also com-

pleted in the Westwater Canyon Member and located

in a rough north-south line across the production

well field.

2



3.) Twenty One (21) "exterior" wells completed in-the

Westwater Canyon Member and located peripheral to

the proposed production well field.

4.) Two (2) "interior" monitoring wells completed in

the Dakota Sandstone and located near the center

of the production well field.

5.) One (1) "exterior" monitor well completed in a

so-called E sand of the Westwater Canyon Member

and located near the southwestern portion of

the outer monitoring well ring.

The remaining data collected by Mobil and CDM included information on

barometric pressure and precipitation at the South Trend site and

regional water level trends at a U S G S. Westwater Canyon monitor

well (514P) located approximately two miles northwest of the South

Trend site.

CDM, in cooperation with Mobil Oil Corporation, set up, pretested, and

conducted the above pumping test during the period August 10-18, 1982.

The collected water level data were tabulated, corrected for baro-

metric pressure changes and regional water level trends, and plotted

on arithmetic, log-log, and semilog graph paper by CDM as further

described below.

CDM Data Presentation

CDM produced a report entitled "Data summary report, Crownpoint-

South Trend pumping test, McKinley County, New Mexico," dated as

3



30 September, 1982 (see references for complete citation). This CDM

report must be made a companion of this one since the CDM data, pump-

ing test information, drawdown and recovery plots, problems, and ex-

planations of testing and data reduction procedures are not repeated

herein. The CDM report is voluminous and contains the following

information:

1.) All data in tabulated form.

2.) Time versus water level elevation hydrographs on

arithmetic paper for period of record.

3.) Time versus drawdown plots on log-log graph paper.

4.) Time versus drawdown on semilog paper.

5.) The ratio of time since pumping started and time

since pumping stopped versus residual drawdown on

semilog graph paper.

Subsequent to a preliminary analysis of the CDM data report, an addi-

tional appendix was added covering:

6.) Time versus recovery plots on log-log graph paper.

The analysis that follows in this report is based upon these CDM

materials. It should be re-emphasized that one should have a copy of

the CDM (1982) report (including the log-log recovery graph appendix)

at hand when reading this report.

General Analysis of Data and Report Organization

Thomas A. Prickett and Associates (TAP) were hired by Mobil Oil Cor-

poration to provide technical support for analyzing the information

generated by the pumping test reported by CDM (1982). In particular,
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TAP was to complete a type-curve analysis of the CDM test data to ill-

ustrate the presence or nonpresence of formation communication and to

analyze and report all aquifer and confining layer properties possible

with the CDM data base. To this extent, TAP worked with Mobil and CDM

in preparing for the pumping test, specifying the form and type of

data to be plotted, and obtaining additional information such as

electric resistivity logs and perforation records of monitor wells.

TAP proceeded to analyze the drawdown and recovery data as presented

by CDM. It should be mentioned that CDM provided original graphs to

TAP such that photocopy distortion would not be present. In our

opinion, this is an important item in analyzing the data set since dis-

tortion can significantly change the analysis.

The remainder of this report consists of the data analysis and results

sections. Discussions are given concerning the typical methods used

for analysis, tables are presented with the values of aquifer trans-

missivities and storage coefficients, and numerous discussions are

given concerning possibilities of leakage and Dakota Sandstone impacts.

A discussion is given concerning the wells which we believe to be

partially clogged.

Finally, numerous discussions are presented concerning the overall inter

sand and well hydraulic communication in.the South Trend Development Area.



DISCUSSION OF ANALYSIS AND RESULTS

Methods of Analysis

Log-log time-drawdown and time-recovery graphs for all but the pumped

well (15M7) were analyzed by the Theis type-curve method. An example

analysis for well 15L7 is given in Figure 1. With the exception of

data from the closest observation well (16185), see Figure 2, the time-

drawdown or recovery data could not be analyzed by the modified Jacob

(semilog time versus arithmetic drawdown/recovery) method because the

straight line criteria were not met (not enough time had elapsed for

the semilog graph to fall on a straight line). Attempts at Jacob

straight line analysis here will lead to transmissivity values which

are generally too high. Time-drawdown and recovery data from the

pumped well were analyzed by the Papadopulos-Cooper (1967) method to

deal with problems of well casing storage. As problems developed

with the column pipe check valve (see CDM, 1982), the pumped well

data are questionable for highly detailed analysis.

Distance-drawdown data from two approximately right angle located

lines of wells - 16111, 16185, and 15M92 and then 16P102, 16P37, and

16P65 were also analyzed by the Theis type-curve method. The posi-

tions of the type curves and match points are shown on Figure 3.

Coefficients of Transmissivity and Storage

Table 1 shows the results of the calculations for aquifer transmissivity

and storage coefficient for the above-mentioned analyses. An

6
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TABLE 1. Summary of Aquifer Transmissivity and Storage Coefficients for South
Trend Area Pumping Test, August 16-18, 1982

Well
Number

15L5

15L7

15L17*

D R A W'D'O

Perforated Transmissivity
Section (gpd/ft)

.A-D 1,102

A-D 1,228

A-D 905

W N

Storage.
Coefficient

8.9xlO-5

7.0x10-5

1.6x10-4

-R E C 0 V E R Y

Transmissivity Storage
(gpd/ft) Coefficient

1,102 7.8x10-5

1,302 * 6.1xlO-5

-4886 1.7xl0

15L17A

15L36

15L45

15L64

15L73

15H12

15M35

15M39

15M63

15M67*

15M92

15X94

16111

16123

16151

16181

.16185

16P11

16P37

16P65

16P80*

16P94

16P96

16P102

1517

DD

Averages

A

A

A-D

B

. B

A-i

B

C

B-C

D

A-D

A-D

A-D

A-D

A-D

A-D

B

A-D

A-D

A-D

E

A-D

A-D

A-D

A-D

1,432

914

1,177

1,228

1,194

1,432

977

1,074 -

1,177

1,228

1,432

1,409

1,228

1,283

1,283

1,228

1,194

1,211

1,146

1,264
*

5. 4xl0 5

9.4xl10 5

4. 6xl10 5

9. lx1O 5

8.5x10-5

6. 2x10-5

1.IX10-4

6. 0xl10

.2. 8x10-4

6.7xl10 5

7.9xl10 5

6. 6xl0-5

5.0Ox10-5

4.9xl10 5

3.7,c10-5

9.7xlO-5

6.4x10-5

5 .4xl10 5

5.5x10-5

5.9xl10 5

6.5xl10~

4. 7x10

3.3,l10 5

6.O1-5

6.5x10-5

1,457

1,194

1,228

1,177

1,177

1,432

966

1,146

1,023
*

4.6x10-5

.4. 1XI1 5

1. 2xl10 4

5.2xl0 5

8. 2x10O- 5

6.4xl10 5

7.9x10-5

* r

1,563 6.9xlO-

1,264 7.9x10-5

1,322 5.2x10 5

1,194 -4.7x10-5

1,246 4.8x10 5

1,131 6.6x10-5

1,023 1.4x10-4

insufficient data

1,102 7.0x10-5

1,246 5.0x10-5
* *

1,322

1,409

1,409

819

1,293

1,226

1,482

1,432

1,177

1,074

1,364

1,233

5.0x10-5

5;8x10-5

9.5x10-5
8G1-68.0xlO6

5.4x10 5

6.9x10 5

*Values apparently distorted by suspected clogging.

DD indicates distance drawdown average data.

Not used in averages.
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examination of the hydraulic properties in Table 1 reveals a fairly

consistent set of transmissivities and storage coefficients. The

range of transmissivity in Table 1 is from a low of 819 gallons per

day per foot (gpd/ft) to a high of 1563 gpd/ft. Storage coefficients

in Table 1 range from a low of 3.3x10-5 to a high of 2.8x10-4. If

suspected clogged monitor wells are excluded (as discussed below),

the average transmissivity is about 1,230 gpd/ft and the average stor-

age coefficient is about 6.7x10-5. No particular difference is noted

when comparing time-drawdown and time-recovery data.

Hydraulic Communication Between Sand Zones

Several of the time-drawdown plots revealed early-time deviations

from the Theis curve. Among the wells completed in single zones (A,

B, C, or D), deviations from the Theis curve were observed in wells

15L17A and 15L36(zone A), 15M35(zone B), 15M39(zone C), 15M67(zone D),

and 16185(zone B), although the recovery plot for well 16I85 showed

no such deviation. At first inspection, these apparent deviations

resemble those described by Javandel and Witherspoon (1969) for mul-

tilayered aquifers. According to these authors, at early time away

from the pumped well, significant differences in potential develop

between layers in a two-layer aquifer, for example, because of the

more rapid removal of water from the higher permeability layer. This

contrast of potential at a fixed radius, which leads to so-called

"cross-flow", diminishes with time, and the deviation from the Theis

curve also diminishes. The smaller the contrast in permeability be-

tween adjacent layers, the less the degree of cross-flow and the

11
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more rapidly the results will converge on the'Theis curve. i n exam-

ining the plots from single-zone wells, therefore, there should appear

a consistent deviation from the Theis curve in the early data, the

direction and magnitude of which should depend upon the relative per-

meabilities of the adjacent layers. Since the individual zones are

supposedly separated by layers of lower permeability, (as defined by

Mobil study of electric logs), it would seem reasonable to expect

that all deviations for single-zone wells would reflect the relatively

higher permeability of the zone itself. The results, however, were

inconsistent, in that some data deviated above the Theis curve, some

deviated below the Theis curve, and still others showed little or no

deviation at all'(see 15L64 recovery data for example). Since several

of the wells open through zones A-D also exhibited apparent deviations

from the Theis curve, the inferences concerning multilayered aquifers

of a noncommunicating nature are inconclusive. What appears to be

more consistent, on the other hand, are the transmissivities deter-

mined from both single-zone and multi-zone wells. Mobil indicates

that the single-zone wells will be recompleted to multi-zone wells prior

to wellfield startup.

Figure 4 shows the statistical distribution of transmissivity values

selected from Table 1 for single sand wells (A, B, B-C, and D) and

for those wells which are open to zones A-D. In general, one can

note from Figure 4 that the range of values for each category is not

greatly different from one another and that the median value (50-per-

cent value) span is between 1150 and 1250 gpd/ft. The single-zone

transmissivity values have a slightly lower median value compared

with the fully penetrating A-D zone transmissivities. In our opinion,

12
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this .difference is not significant. Finally, the values of transmissivity

of Table 1 were plotted on a map of the South Trend Development Area.

A study of that map showed an apparent random distribution in trans-

missivities. (See CDM Report)

A study was made of the available electric logs of the area and of

the apparent separations and relative permeabilities of the A through

E sands. While there appears to be a fairly well defined separation

between the individual sand zones, the relative permeability of the

separating layers compared to those of the A-E sands is not great.

In addition, the thickness of the deposits separating the A-D sand

zones varies significantly from place to place and in some areas dis-

appears. Under these conditions it is not surprising that hydraulic

communication is good and that the transmissivity variation between

zone evaluations is not large. In our opinion, the pumping test data

are not sufficiently definitive to differentiate hydraulic-conductiv-

ities of individual sands. Since well 16P80 exhibited well completion

problems, the vertical hydraulic connection between the D and E sand

zones could not be determined.

In summary, the analysis of the test data suggest that the multi-

zoned aquifer actually exhibited radial flow, especially in the latter

stages of the test and that the multiple zones (A-D sands) behaved

hydraulically nearly as a single layer. No evidence of aquifer bound-

aries appeared in the data, and it can reasonably be inferred, there-

fore, that the aquifer has generally consistent hydraulic properties of

substantial areal extent and hydraulic connection.

I 14



Problems Related to Mechanical Float Operation

Several of the type-curve "fits" were complicated by apparently ver-

tical or horizontal offsets of the graphical plots. These offsets

frequently could be traced to float sticking problems mentioned and

described in the data report by CDM (1982). Float problems apparently

plagued some of the recovery data just as they had during the draw-

down test, although not necessarily in the same wells. A comparison

of Figures 5 and 6 illustrates a typical float problem during draw-

down that vanished during the recovery portion in well 15L64.

Furthermore, deviations in the early portions of the time-drawdown

plots of single-zone wells 15L17A and 15L36 were not apparent during

recovery, and in fact very good type-curve "fits" were possible in

all of the single-zone wells except for 15M67 and 16P80 which will

be discussed below. Therefore, the further speculation concerning

the resemblance of deviations again from the Theis curve to those

described by Javandel and Witherspoon (1969) for multilayered aquifers

was not supported by analysis of the recovery data. Most of the

deviations observed in the recovery plots were seen in wells open

from zones "A" through "D" and can be explained by residual float

problems for the most part.

Suspected Wells With Clogged Perforations or Completion Problems

We believe data collected at wells 15L17, 15M67, and 16P80 indicate

that these wells are partially clogged or have completion problems.

In our opinion, the water level response in these wells does not

represent a clean and free exchange of aquifer and well bore water.
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The analysis of aquifer coefficients from water level fluctuations

at these wells is highly suspect. A discussion follows.

Data from Well 16P80 (open to the "E" horizon) were not amenable to

analysis, since significant residual trends continued to decline for

nearly 1200 minutes into the recovery. Initially it was hypothesized

that the sluggish response of this well during the time-drawdown test

could be due to leakage from the "E" horizon across the "D"-"E"

aquitard to the "A"-"D" sections of the aquifer which were being

directly pumped by Well 15M7. Upon closer inspection of the draw-

down, recovery and pretest hydrograph data, it became apparent that

Well 16P80 as well as 15L17 and 15M67 showed similar strong signs of

poor perforation connection to the aquifer or that microannular com-

pletion problems existed.

It is our opinion that Wells 15L17 and 15M67 are at least partially

clogged in their perforated sections. For instance, in 15L17 and

15M67, the pre-testing hydrograph shows little, if any, response to the

preliminary pumping which took place on August 11, 1982. In addition,

the log-log data traces show nearly linear response through most of the

early portion of the recovery and, in Wells 15L17 and 16P80, little

early response during the time-drawdown test. Finally, a comparison

of drawdowns and recoveries in these wells with similar data from wells

at comparable radial distances from the pumped well, identifies sub-

stantial discrepancies. Drawdowns and recoveries in all cases were

18



noticeably smaller in these three wells than in comparably spaced

wells.

For example, consider the substantial difference in the absolute value

of both drawdown and recovery at wells 15L17 and 15L17A, 5.49 ft versus

10.71 ft and 4.27 ft versus 10.60 ft for drawdown and recovery respec-

tively. Wells 15L17 (zones A-D) and 15L17A (zone A) are located

1275 ft and 1255 ft, respectively from the pumped well. The difference

between these two wells in drawdown and recovery is too great, par-

ticularly when the common zone A (15L17A) has transmissivity values

much greater than the apparently clogged A-D zone well (15L17).

In summary, we believe Wells 15L17, 15M67, and 16P80 need work to

develop a free exchange of water between the well bore and the de-

sired aquifer sand zone to be measured.

Considerations of Leakage Through or From the Brushy Basin Shale

Two monitoring wells were open in the Dakota Sandstone during the

pumping test (15L101 and 16P101). Both of these wells showed a very

gradual rise in water levels throughout the period of record before,

during, and after the pumping test. Slight irregularities in water

level movement were noted in these wells at times we believe to be

unrelated to pumping. These irregularities were attributed to mea-

suring equipment difficulties. Based upon a study of these water

levels in relation to regional trends and the pumping test activities

it is our opinion that drawdown was not measurable in the Dakota
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Sandstone and that the effects of pumping in the Westwater Canyon

aquifer had not reached the top of the Brushy Basin Shale.

Furthermore, a special pass was made through the drawdown and recovery

plots looking for any indication of leakage via "bending over" of

data beneath the Theis curve near the end of the test. Methods de-

vised by Hantush (1964) for aquitard storage and leaky artesian condi-

tions were used herein. No such indication of leakage from or through

the Brushy Basin Shale was found. The main conclusions here were

that there were no indications of water being released from storage

or passing through the Brushy Basin shale during the period of the

pumping test. This analysis reconfirms the conclusion above that the

drawdown impacts on the Dakota Sandstone were nil, otherwise some sort

of water level indications would have showed up in the Westwater

monitor wells.

Final Comments on Overall Communications

CDM (1982) generated potentiometric surface maps for groundwater

elevation data collected from all of the observation wells completed

in the Westwater Canyon Member of the Morrison Formation. Two maps

were completed to illustrate pretest conditions (August 15, 1982)

and drawndown conditions (after about 24 hours of pumping on August 17,

1982). The pretest map (see CDM map A-1) depicts a northerly flow of

water with some aquifer heterogeneities likely causing steeper gradients

in the south than in the north. The drawndown condition (see CDM map

A-2) shows groundwater flow everywhere toward the pumping well. All
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observation-wells of'map A-2 had significant drawdowns (even those that

we believed to be partially clogged). The hydraulic communications

is further illustrated by study of these maps. (See CDM Report)

As mentioned above, one may note slight indications of warping of

piezometric contours from place to place and that heterogeneities no

doubt play a role in local flow paths from place to place. However,

one cannot escape notice of the fact that there are no indications of

large scale heterogeneities present either vertically or horizontally

in this system. Under conditions of pumping, there apparently will be

communication between monitoring and pumping wells to the extent de-

sired.

SUMMARY AND CONCLUSIONS

Based upon an evaluation of the pumping test data in the South Trend

Development Area, we conclude that the average aquifer transmissivity

and storage coefficients of the Westwater Canyon sands tested.is 1,230

gpd/ft and 6.7x10 5, that hydraulic communications between sand zones

of the Westwater Canyon Member of the Morrison Formation is good,

and the pumping test data are not sufficiently definitive to differen-

tiate hydraulic conductivities of individual sands.

We have also concluded that wells 16P80, 15M67, and 15L17 are partially

clogged or affected by completion problems and are in need of develop-

ment. Leakage through or from the Brushy Basin Shale was not measurable
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during the pumping test. No drawdown impacts were measured in the

Dakota Sandstone during the period of this test.
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STATE OF NEW MEXICO IjELEVENTH JUDICIAL DISTRICT COURT OCT 19 11 27. AMl 95 ,! ;MC CINLEY COUsNTY

=T=N tjqCLMMA CORPORATICW, ,)..
appellant' I i

-vs.- - i; NoCV92-72

) _____________*_*_*_)___r_*-_____ .__

ELUID L.: ZARTINEZ, W MEXICO ) rSTATE ENGINEER,
appeellee, .-

THE HAVAJO NATION, . * t ) CARPENTER, COME.AU et at.'
> ~~ appellee. *. ) *.i. .........,

________ _______ ________ ___.'.i
ORbER

TCESE MATTERS:came before :the Dibtrictj Courtl on the St ite

Enginear'rs MbAtion £for Summary ,Judgment filed April 4, s,94 and

Navajo Nation's Motion toDisrmiss filed. August 2;, 3994.; PThe
Court, being -ully. .dvised..of the premisea, PINDS: **1.

1. Sections B;rand,.17 Township16 North, Range 16 West,
N.M.P.M., in vuestioi herelas to:jurisdiction, are tot within he

boundaries of*the Navjo-Nation.Aor are they Indian! Country.
* 2. This appeal. is ..the result of a State E3dgineer. Of f ce

denial of JNC&'s application for tkansfer of declared~water.righ¢8.
3.;. The -application .:was de.ied because the State Engine er

found, as a threshold natter, that UNC had insufficient rights to
support. the transferi 4pplication. ,

4. ~nzt~d Nuclear Corporation and State!Engineer agree t
this case is not aimed at adjuditating water irightd and that he
State Engineer. is iot emipowered .to make such a determination

5. Applications under N.M.. IStat. Ann. S72-12-7 (1985 Repl
S. .- 4 * .

. .. . . .Io1-' 1 . ' ., I'4 *
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Pamp.) require thai the applicant already be the "owner of a water
rlght. " j ,|

6. By its .Declaration pf Ownership of Underground Wrter
Right No. G-190O" UNC has made a rmafae showing thatl it h a'
right to 650':g.p.m. (1048 acre 'feet per year) .

7. Absent a.n adJuaication to the contra and for the
purpose of revriewir a transfer .equesa, the 'amount-.of UNC's water
right is preaumeo :t be 6-O g.p m. (1048 acre feet per year)'

8. The.tranir appdicatio n propo es to put 6,500 acre feet
per yeatr to;baecreiil Use. :

'. Compari`son of. btxNcs'; declared rijht w#hT. the amount
described in -the tzsfer application shows, bi simple subt~racti o.
,that tNC'u presumed!'water right is insufficient to uprt ito
bequested water riht tri l *er. .- .;

Based. on. the iAbove findingq, the Court. maakes the followisg
CONCLUSIONS OFP. A...

2 . Because the sections of Wand at isgue 1as to .ubjecq mat er
jurisdiction are not. within. the 4boundnries of the Wavajo`Nation ,.
hor in Indiian Couny, water rtghts w ithin *them a're subject to
utate law and this Ceurt' urisiction.

2. N.M. Stat Ann. ,72-12-7 (Is8 Repl. PaTp.) does not
describe what. demonstration of ownership an applicant mustirnake iin
crder to proceed; b in the caseof an uunadjudicated, "pre-basBWI
claim tas in the case in the instant matterJ3 a verif ed
declaration under SM. Stat A.n, 572-i2-5 (i985 Ripl. Paimp.) a
prima guix ev;.dence;:of the truth of its contents.
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3. While the-tate Engineer cannot adjudicate the anoun' of

an owner's water right, he not only may, but he :.must deterrine

whether thb. prop.ped ,change would result in a fur hr

appropriation. Se8lN.M- Stat. Ann. S72-12-3 (l985 'Repl. Pamp.),

4. UNC=cannot in the guise of applyinig-for a change' in use

and diversion pbint e Elarge it5 water. right'

5. Tho State gineer, in all applications under N.M. 8tat.

5nn. D72-l2-7.(1965 epl. .Panp.),- before proceeding furtheir, mu t

determine Re" a t *ho tiat' the to put to
sh* Inneaont ob' u t

benef ic:&al uie i no iigreate: than- the actual .water, rig .

Otherwias the appliatiopn must be denied. e

6. Based on tiie undesputed facts, the applicatior c'ot be

approved. * ;* . , 1

THEREFORE, the Navajo Nation's MQtion to, Dismion forlLack of

Subject.ea~ttdr Juriodict10nr is "denied and fie State Engineearl

Motion for Summary ;udgment is granted, dismissing 1VNC's

appeal.. .

;; , . Iefoab ejBep RiF .c.
: .* 'i : i trict 'udge :.

*Approvsd as :to 0o: ',

A o eys f c iAppe 11 ..t UN!

TeAenhduically aDnroved by Ann Pinley Wright on 10tl6/95,

Attorneys -for AppelleeI Martinez .

: . ' -3 -
Z . '

'"' .' ';. * ,. 'I '
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* STATE OF NEW M EXI CO
OFFICE OF THE STATE ENGINEER

Santa Fe
John R. D'Antonio Jr., P.E. BATMN MEMORIAL BUILDING, ROOM 102

State Engineer SANTA FE, NEW MEXICO 87504-5102
(505) 827-6120

FAX: (505) 827-6682

May 19, 2004

Mr. Mark S. Pelizza
HRI, Inc.
650 S. Edmonds Lane, Ste. 108
Lewisille, Texas 75067

Certified - Return Receipt Requested

Re: Permit to Appropriate the Underground Waters of the State of New Mexico - OSE File No.
SJ-125-T

Dear Mr. Pelizza:

Enclosed is your copy of the State Engineer Order, which overturns the previous denial of the
subject application and approves the permit - subject to Conditions of Approval listed in the
Order.

If you are aggrieved by this Order or by any of the Conditions of Approval, you must so advise this
office in writing before the expiration of thirty (30) days after receipt of this letter and request that the
previous action of the State Engineer be set aside and that a date for a hearing be set by the State
Engineer.

Sincerely,

( DJim L. Sizemore, P.E.
Director, Water Rights Division

Cc: District V, Aztec (w/ ends)

Jay Stein (w/ ends)
Stein & Brockmann, PA...
460 St. Michaels Dr., Suite 603
Santa Fe, NM 87505



STATE OF NEW MEXICO
OFFICE OF THE

STATE ENGINEER

IN THE MATTER OF THE APPLICATION )
BY HYDRO RESOURCES, INC. (ORIGINALLY )
FILED BY CONTINENTAL OIL CO. )
OSE FILE NO. SJ-125-T - SAN JUAN BASIN )

STATE ENGINEER ORDER

WHEREAS, on the 13h day of December 1976, the Continental Oil Co. filed the captioned
application with the State Engineer for Permit to Appropriate the Underground Waters of the State of New
Mexico and

WHEREAS, the Notice for Publication was published as required by Statute and the Affidavit of
Publication was filed with the Office of the State Engineer on January 18, 1977; and

WHEREAS, no protests to the application were received; and

WHEREAS, on the 29h day of January 1980, the application was denied for the reason that the
proposed appropriation of water would impair existing water rights; and

WHEREAS, on the 20th day of February 1980, aggrieval was filed with the decision taken by the
Office of the State Engineer and request made that said decision be set aside; and

WHEREAS, on the 25th day of February 1980, the State Engineer set aside his denial ofthe captioned
application; and

WHEREAS, byletter dated Jan. 23,1981, Conoco amended SJ-125 byrequesting a reduction in the
amount of ground water to be appropriated to 15,000 AF/Y, of which 7,500 AF/Y would be appropriated in
connection with the Crownpoint project and 7,500 AF/Y would be appropriated in connection with the
Borrego Pass project; and

WHEREAS, by letter dated April 14, 1983, Conoco withdrew the Borrego Pass portion of the
application and left the total request to be 7,500 AF/Y for the Crownpoint project; and

WHEREAS, on Feb.4, 1981 Conoco filed SJ-125-PR (Plan of Replacement). The Notice for
Publication was issued February 26,1981. The noticewas published in the Gallup Independent onMarch4,
11, & 18, 1981. The Affidavit of Publication was filed March 19, 1981. Several protests to the PRwere
filed but they were all eventually withdrawn; and

WHEREAS, over time, several changes of ownership for SJ-125 were filed whereby Hydro
Resources, Inc. (HRI, Inc.) gained ownership of the captioned application; and

WHEREAS, HRI, Inc., by letter dated May 11,2001, requested an amendment to the application and
requested a reduction in the proposed appropriation to 650 AF/Y for "in situ" leach uranium recovery; and

WHEREAS, HRI, Inc., by letter dated May 11,2001, stated that a maximum of 4000 gallons per
minute would be re-circulated for in situ leach uranium recovery, and

WHEREAS, by letter dated May 23,2003, HRI, Inc. withdrew SJ-125-PR (Plan of Replacement);
and

WHEREAS, the state engineer did reconsider his denial of the captioned application and found that
the original cause for denial, due to modifications of the application, are no longer valid,



NOW THEREFORE, the State Engineer of the State of New Mexico hereby overturns the original
denial of the application and approves the application subject to the following Conditions of Approval:

1. This application is approved as follows:

Permit No.:
SJ-125-T

Priority:
December 13,1976

Source:
The Westwater Member of the Morrison Formation - San Juan Underground Water
Basin

Point of Diversion: Deep Artesian Vclls as listed in the original application to be
located in McKinley County, NMII on 40-acre tracts as follow:

Location-N INPM Depth Casing Size
(ft.) (in.)

NEII4 SE114 Section 24, T.17N., R.13W. 2200 24" - Max.
NEI/4 SE1/4 Section 24, T.17N., R.13W. 2200 20" - Max.
SEI/4 SEI/4 Section 24, T.17N., R.13W. 2200 20" - Max.

Purpose of Use: In-situ leach uranium recovery.

Place of Usc: HRI's Crownpoint Section 24 Mine Site

2. Amount ofNVater. This permit authorizes the temporaryappropriation forconsumptive use of a
maximum of 650 acre-feet of water per annum from the Westwater Member of the Morrison
Formation - San Juan Underground Water Basin for in-situ leach uranium recovery. A maximum
of 4000 gallons per minute maybe re-circulated.

3. This permit is hereby renumbered from SJ-125 to SJ-125-T so as to indicate the right conveyed by
this permit is temporary in nature. This permit does not establish a transferable water right.

4. Diversion for consumptive use shall not exceed 650 acre-feetper annum from all combined points of
diversion under this permit. The state engineer must be notified by letter to; Office of the State
Engineer, Aztec Sub-Office, 100 South Oliver Drive, Aztec,NM 87410-2432; ofthe date pumping
will begin.

5. The permittee shall notify the state engineerprior to drilling and/or plugging of each wvell proposed
to be drilled orplugged under this permit-whether it be aproduction ivell oran injection well oran
observation wveil. The notification shall specify the diameter, the proposed location (by GPS
location), the intended purpose, the anticipated depth and the schedule for construction. The
permittee shall comply with state engineer rules and regulations regarding construction and/or
plugging of artesian wells.

6. The permittee shall install the metering devices necessary to record total diversions from all points of
diversion and the total amount ofwvater injected into underground aquifers. The devices shall be ofa
type and shall be installed at locations and in configurations acceptable to the state engineer.

7. Meter readings for each meter shall be reported to the Aztec Sub-Office, Office of the State Engineer
on a quarterly basis. Readings must be received in the Aztec Sub-Office bythe l0' ofthe monthfor
the preceding 3-month period - in January, in April, in July and in October. Zero meter readings
must be reported if no water is diverted during any quarter. The calculated amount of consumptive
use -diversions minus the amount ofwvater injected -for each quarter will also be reported viththe
meter readings. The meter readings shall be sent to the address listed in Condition No. 3 above.

8. Each year, prior to diverting water from any point of diversion, an annual operating plan shall be
submitted to the state engineer. The plan shall detail proposed quarterly pumping schedules and
shall detail proposed diversion amounts, proposed consumptive use amounts and proposed injection
amounts. The operating plan shall be updated on a quarterly basis if the plan changes significantly.



The plan shall be submitted by the I day of December for the next calendar year that diversions are
planned. The plan shall be sent to the Aztec Sub-Office at the address listed in Condition No. 3
above.

9. The permittee shall abide by all federal and state permits, laws and regulations during the exercising
of their rights under this permit.

10. The permittee shall not exercise this permit if it impairs existing rights, if it is contrary to the
conservation of water or if it is detrimental to the public welfare of the state of New Mexico.

11. The permnittee shall utilize the highest and best technology available to ensure conservation ofwater
to the maximum extent practical.

12. The State Engineer retains jurisdiction over this permit due to the fact that the Nuclear Regulatory
Commission (NRC) permits the mining activity for which this permit is issued. NRC regulatory
requirements may change and may adversely affect groundwater as authorized by this permit. Any
changes to mining methods, whether or not dictated byNRC, shall be individually evaluated by the
State Engineer for compliance with the conditions of approval for this permit. The State Engineer
retains jurisdiction over this permit for the purpose of modifying the frequency of meter reading
submittals, if he deems appropriate.

13. This permit shall expire on June 1, 2044.

Witness my hand and official seal this 18h day of May 2004.

John R. D'Antonio, Jr. P.E.
State Engineer

.Aby: Jim L. Sizemore, P.E.
Director, Water Rights Division
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COTT7ER

August 5, 2004

Mark Pelizza
Uranium Resources, Inc.
641 EastFM 1118
Kingsville, Texas 78363

Subject: Cost Proposal for Byproduct Materials

Dear Mark:

Based upon our recent discussions relating to the disposal of Byproduct Material
generated as a result of in-situ uranium recovery projects ow.ued by Uranium Resources,
Inc. ("UR'J),:located in-the State of Texas and commonly know as the Kingsville Dome,
Rosita and Vasquez Mines you (1) requested Cotter to provide URI with a proposal of
basic cost and other terms; and (2) forwarded to Cotter an initial draft of a proposed form
of Agreement, a copy of which is attached to this letter..

1. Draft Form of Agreement.

Subject to incorporation of the terms of the following proposal as well as other changes,
modifications and additional terms to be mutually agreed upon the draft Agreement must
be finalized prior to acceptance of materials at the Cotter milling facility.

2. Proposed Basic Cost and Other Terms.

The following are proposed:

a. URI shall be responsible for all costs and expenses associated with compliance
by Cotter with the rules and regulation of CDHPE and DOE, public meetings,
county costs and costs associated. with HB 1358 o0 future proposed regulations

* having-regulatory costs related to the disposal of this. Byproduct Material as
: ~.,. defined in the attached draft proposed Agreement.

Cotter Corporation Telephone (7201 554-6200
7800 E. Dorado Place, Suite 210, Englewood, CO 801a1 Fax 1720) 554-6201
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b. For Byproduct Material consisting of soils, sand, :Fravel, rock, concrete rubble
within size specification, masonry-type demolition material, unpackaged pond
sediments, PVC, fiberglass, and process equipment: $50.00/cu yd.

c. For Byproduct Material consisting of ion exchange resin, and packaged or
drummed demolition and process waste, includin.3 PVC, fiberglass, process
equipment, and other miscellaneous items not incluied as bulk material in (ii):
$10.00/cu. ft.

d. A charge of $35.00 per hour shall be made for unloading time at the Canon
City Mill.

e. A decontamination charge of $130.00 per hour, or any part thereof, will be
made in the event Cotter determines that any tiuck or container has been
contaminated to the extent that additional decontariination efforts are required
due to surface contamination not caused by Cotter ac ions.

f. Any truckload consisting of any combination of materials specified
in (b), and (c) will be charged at the rates provided in (c). The determination of
"cubic yard" or "cubic feet" shall be based on the shipping container or package
volume.

g. All above dollar figures in final Agreement will be subject to increases based
upon a yet to be determined and negotiated price indc-x.

This proposal shall remain in effect for a period of one ye2r from the date of this letter,
unless expressly extended in writing by Cotter.

If you have any questions, comments or concerns regarding this proposal please do not
hesitate to contact me.

Sincerely,

Rich Ziegler
Executive Vice Rsdent

Enclosure:\
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Page 1 of 22

Department of State Health Services

RADIOACTIVE MATERIAL LICENSE
Pursuant to the Texas Radiation Control Au and Texas Depanem of Sate Health Services (Agency) regulations on radiation, and In reliance on srrienes and
representationia iertefore nude by the license a license Is hereby iued auhorzing te licensee to receive acquire, possess and transfer radioactive nucrial lited below;
and to use such radioactive ratera for the parpose(s) and at te plce(s) desipaed below. Thi license is subject to all applicable rules. regulations and orders of dhe
Agency now or herealter In effect and to any conditions specified below.

LICENSEE This license is issued in response to a 2-year fee payment

Remitted: November 29, 20041. Name

2. Address

WASTE CONTROL SPECIALISTS LLC
ATTN TERENCE MOORE
P 0 BOX 1129
ANDREWS TX 79714

3. License Number Amendment Number
L04971 | 33

PREVIOUS AMENDMENTS ARE VOID
4a. license Expiration Date

November 30, 2006
4b. Technical Renewal Application Due Date

November 30. 2004RADIOACTIVE MATERIAL AUTHORIZED . .
S. Radioisotope
A. Any radio-
active material
(includes
radioactive
waste,
byproduct
material as
defined at Texas
Health and
Safety Code
§401 .003(3)(B),
uranium ore
received as
waste, NORM
waste, and/or oil
and gas NORM
waste)

B. Any radio-
active material

C. Any radio-
active material

6. Form of Material
A. Solid or liquid

7. Maximum Activity
A. Activities per
category group as
specified under 25
TAC0 §289.254(d)(1),
not to exceed the
following:
Caiegory I: 2,000 Ci
Category H: 20,000 Ci
Category III: 200,000
Ci
Category IV:
2,000,000 Ci

B. Total activity not to
exceed 150,000 Ci

C. Activity for
Category I as specified
under 25 TAC0

§289.254(d)(1), not to
exceed 33,000 Ci

8. Authorized Use
A. Receipt, processing of radioactive material
received as waste, in-house decontamination,
interim storage, and transfer to licensed
radioactive waste disposal sites, the licensed
generator, or return to an authorized federal
agency.

B. Receipt, interim storage, and transfer to
licensed radioactive waste disposal sites, other
licensed recipients, or return to an authorized
federal agency.

C. Receipt, interim storage of pre-packaged,
stabilized dry-active waste from an authorized
federal agency, and transfer to licensed
radioactive waste disposal sites, or return to an
authorized federal agency.

B. Sealed sources

C. Solid

* Ci-Curies roCi-Millicuries pCi-Microcuries * Texas Adminisimfivc Code (T AC
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Department of State Hcalth Services

RADIOACTIVE MATERIAL LICENSE
UCENSE NUMBER IAMEDMENT NUMBER

I L04971 33 I
5. Radioisotope

(continued)
D. Sr-90

E. Any radio-
active material

F. Any radio-
active material

G. Cs-137

6. Form of Material
(continued)

D. Sealed sources

E. Solid or liquid

F. Plated or sealed
sources

G. Sealed source (IL
Shepherd model
6810; IPL model 193)

7. Maximum Activity
(continued)

D. No single source to
exceed 1 uCi,
Total: 5 uCi

E. No single isotope
to exceed 100 uCi, no
combination of
isotopes to exceed 500
puCi, Total: 2 mCi

F. No single isotope
to exceed 15 pCi, no
combination of
isotopes to exceed 50
pCi, Total: 1 mCi

G. Two sources' one
not to exceed 330 Ci,
and the other not to
exceed 300 mCi

S. Authorized Use
(continued)

D. Calibration reference sources.

E. Calibration reference sources.

F. Calibration reference sources.

G. Calibration of survey instruments using
a JL Shepherd calibrator device, model 78.
(-2M) Series with an attached, shielded JL
Shepherd calibration range device, model
89 Series.

9. Radioactive material shall be used only at:

Site Number
000

Location
Andrews - One mile North of State Highway 176, 250 feet East of TX/NM

State Line (30 miles West of Andrews, TX)

10. Copies of all active documents and records required by this license shall be maintained for Agency
review at Site 000.

11. The licensee shall comply with the provisions (as amended) of Title 25 TAC §289.201. §289.202,
§289.203, §289.204, §289.205, §289.251, §289.252, §289.254, and §289.257.

12. The individual designated to perform the functions of Radiation Safety Officer (RSO) for activities
covered by this license is Terence Moore.

13. Radioactive material shall be used by individuals designated by the RSO only after each worker has
successfully completed the training specified in the Radiological Training Program. Documentation
verifying the successful completion of the training for each user shall be maintained by the licensee for
inspection by the Agency. All training shall be supervised by Terence Moore.
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Department of State Health Services

RADIOACTIVE MATERIAL LICENSE
LICENSE NUMBER AMENOMENT NUMBER

L049711 33

14. The licensee shall submit a current resume listing all pertinent education, training and experience for
any individual who replaces the following positions: Management Oversight representative, Radiation
Safety Supervisor, Facility Manager, Operations Manager, Laboratory Manager, and/or Environmental
Health & Safety Manager.

15. For the purposes of this license, the following definitions apply:

A. Appropriately authorized: the activity has been formally authorized by the State or Federal agency,
which has jurisdiction over the issue.

B. Authorized federal agency: the United States Department of Energy (DOE) or the United States
Department of Defense (DOD) without limited purpose, or the United States Environmental
Protection Agency (EPA) for the limited purpose of the material derived from the
decommissioning of the Gulf Nuclear of Louisiana, Inc. facilities at 202 Medical Center Boulevard
in Webster, Texas and 9320 Tavenor Street in Houston, Texas, upon written, executed agreement
with the licensee that specifies that the authorized federal agency will take back and assume
responsibility for all of its waste currently maintained at the licensee's facility within 30 days of
written notification by the Agency that the waste is ready for removal, and that all associated
expenses for such will be borne by the authorized federal agency to the extent that they are not
covered by the licensee's financial assurance. These provisions will only apply if the licensee has
failed to properly decontaminate and decommission the facility or otherwise failed to comply with
an Agency order.

C. Interim storage: Waste packaged in accordance with Title 49 Code of Federal Register (CFR), (as
amended), and that meets current or stated acceptance requirements for an authorized disposal
facility or an authorized federal agency.

D. Waste: Radioactive waste, byproduct material as defined in Section 401.003(3)(B) of the Health
and Safety Code (as amended), uranium ore, NORM waste, and/or oil and gas NORM waste.

E. Permacon: refers to the east end of the stabilization building modified in accordance with the
references specified in Condition 33.A of this license.

16. Copies of authorized federal agency agreements specified in License Conditions 15.B, 19.C. and 23.D,
shall be mailed within seven (7) days of execution and prior written approval of the agreement must be
granted by the Agency prior to receipt of the waste. The written agreement shall be mailed to:

ATTN: Radiation Safety Licensing Branch Manager
Regulatory Services
Department of State Health Services
1100 W. 49th Street
Austin TX 78756-3189

17. The licensee is hereby authorized to perform in-house pocket dosimeter calibration. The calibrations
shall be performed under the supervision of the RSO.
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Department of State HeaMth Services

RADIOACTIVE MATERIAL LICENSE
IUCENSE NUMBER |AMENDMENT NUVMBER

L04971 33

18. The licensee is hereby authorized to perform in-house leak test analysis. The analysis shall be
performed under the supervision of the RSO.

19. A. In accordance with the Order (Docket No. 70-7005), dated November 5, 2004, issued by the
United States Nuclear Regulatory Commission (NRC), the Licensee may possess special nuclear
material (SNM) within the restricted area of the Licensee's facility provided that:

(1) Concentrations of SNM in individual waste containers and/or during processing must not
exceed the following values:

SNM Radionuclide Operational Limit Measurement Uncertainty
(gram SNM/grarn waste) (gram SNM/gram waste)

U-233 4.7E-4 4 7.1 E-5
U-235 9.9 E - 4 1.5 E - 4

(10 percent enriched)
U-235 6.2 E - 4 9.3 E - 5

(100 percent enriched)
Pu-239 2.8 E - 4 4.2 E - 5
Pu-241 2.2 E -4 3.2 E - 5

When mixtures of these SNM radionuclides are present in the waste, the sum-of-the-fractions
rule, as illustrated below, should be used.

U - 233conc +100w%U - 235conc lO+wt%U-235conc + Pu -239conc +
U-2331im l00wt0/oU-2351im 10wt%U-2351im Pu -239lim

Pu - 24 lconc •1
Pu - 2411im

The measurement uncertainty values in colunn 3 above represent the maximum one-sigma
uncertainty associated with the measurement of the concentration of the particular radionuclide.

The SNM must be homogeneously distributed throughout the waste. If the SNM is not
homogeneously distributed, then the limiting concentrations must not be exceeded on average
in any contiguous mass of 600 kilograms.

(2) Waste must not contain 'pure forms" of chemicals containing carbon, fluorine, magnesium, or
bismuth in bulk quantities (e.g., a pallet of drums, a B-25 box). By "pure forms,' it is meant
that mixtures of the above elements such as magnesium oxide, magnesium carbonate,
magnesium fluoride, bismuth oxide, etc. do not contain other elements. The presence of the
above materials will be determined and documented by the generator, based on process
knowledge or testing.
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Department of State Health Services

RADIOACTIVE MATERIAL LICENSE
UCENSBNUMBES AMENDMENTNUMBER I

L04971 33

19. A. (continued)
(3) Waste accepted must not contain total quantities of beryllium, hydrogenous material enriched

in deuterium, or graphite above one tenth of one percent of the total weight of the waste. The
presence of the above materials will be determined and documented by the generator, based on
process knowledge, or testing.

(4) Waste packages must not contain highly water-soluble forms of SNM greater than 350 grams
of U-235 or 200 grams of U-233 or 200 grams of Pu. The sum of the fractions rule will apply
for mixtures of U-233, U-235 and Pu. When multiple containers are processed in a larger
container, the total quantity of soluble SNM shall not exceed these mass limits. Highly
soluble forms of SNM include, but are not limited to: uranium sulfate, uranyl acetate, uranyl
chloride, uranyl formate, uranyl fluoride, uranyl nitrate, uranyl potassium carbonate, uranyl
sulfate, plutonium chloride, plutonium fluoride, and plutonium nitrate. The presence of the
above materials will be determined and documented by the generator, based on process
knowledge or testing.

(5) Processing of mixed waste containing SNM will be limited to chemical stabilization (i.e.,
mixing waste with reagents). For batches with more than 600 kilograms of waste, the total
mass of SNM shall not exceed the concentration limits in Condition 19.A.1., times 600
kilograms of waste.

(6) Prior to shipment of waste the Licensee shall require generators to provide a written
certification containing the following information for each waste stream:

a. Waste Description. The description must detail how the waste was generated, list the
physical forms in the waste, and identify uranium chemical composition.

b. Waste Characterization Summary. The data must include a general description of how the
waste was characterized (including the volumetric extent of the waste, and the number,
location, type, and results of any analytical testing), the range of SNM concentrations, and
the analytical results with error values used to develop the concentration ranges.

c. Uniformity Description. A description of the process by which the waste was generated
showing that the spatial distribution of SNM must be uniform, or other information
supporting spatial distribution.

d. Manifest Concentration. The generator must describe the methods to be used to determine
the concentrations on the manifests. These methods could include direct measurement and
the use of scaling factors. The generator must describe the uncertainty associated with
sampling and testing used to obtain the manifest concentrations.
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RADIOACTIVE MATERIAL LICENSE
UCENSE NUMBE MfIlNDMEW TNMBFA|
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19. A. (6) (continued)
The Licensee shall review the above information and, if adequate, approve in writing this pre-
shipment waste characterization and assurance plan before permitting the shipment of a waste
stream. This will include statements that the Licensee has a written copy of all the
information required above, that the characterization information is adequate and consistent
with the waste description, and that the information is sufficient to demonstrate compliance
with Subparts (1) through (4) of this condition. Where generator process knowledge is used to
demonstrate compliance with Subparts (1), (2), (3), or (4), the Licensee shall review this
information and determine when testing is required to provide additional information in
assuring compliance with the Subparts. The Licensee shall retain this information as required
by the State of Texas to permit independent review.

At the time the waste is received, the Licensee shall require generators of SNM waste to
provide a written certification with each waste manifest that states that the SNM
concentrations reported on the manifest do not exceed the limits in Subpart (1) of this
condition, that the measurement uncertainty does not exceed the uncertainty value in Subpart
(I) of this condition, and that the waste meets Subparts (2) through (4) of this condition.

The Licensee shall require generators to sample and-determine the SNM concentration for
each waste stream at the following frequency: (a) if the concentrations are above one-tenth the
SNM limits as specified in Subpart (1) of this condition, once per 600 kg, (b) if the
concentrations are below one-tenth and greater than one-hundredth of the SNM limits, once
per 6,000 kg, and (c) if the concentrations are below one-hundredth of the SNM limits, once
per 60,000 kg.

If the waste is determined to be not homogeneous (i.e., maximum, which cannot exceed the
limits in Subpart (1) of this condition, and minimum testing values performed by the generator
are greater than five times the average value), the generator shall sample and determine the
SNM concentration once per 600 kg thereafter, regardless of the SNM concentration. In this
case, samples shall be a composite consisting of four uniformly sampled aliquots.

The certifications required under this condition shall be made in writing and include the
statement that the signer of the certification understands that this information is required to
meet the requirements of the NRC and must be complete and accurate in all material respects.

(7) The Licensee shall sample and determine the SNM concentration for each waste stream at the
following frequency:

a. if the concentrations are above one-tenth the SNM limits as specified in Subpart (1) of this
condition, once per 1,500 kg for the first shipment and every 6,000 kg thereafter;
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19. A. (7) (continued)
b. if the concentrations are below one-tenth and greater than one-hundredth of the SNM

limits, once per 20,000 kg for the first shipment and every 60,000 kg thereafter; and

c. if the concentrations are below one-hundredth of the SNM limits, once per 600,000 kg.

This confirmatory testing is not required for waste to be disposed of at the United States
Department of Energy's Waste Isolation Pilot Project facility located near Carlsbad, New
Mexico.

If the waste is determined to be not homogeneous (i.e., maximum and minimum testing values
performed by the generator are greater than five times the average value), the Licensee shall
sample and determine the SNM concentration once per 1,500 kg for the first shipment and
every 6,000 kg thereafter, regardless of SNM concentration. In this case, samples shall be a
composite consisting of four uniformly sampled aliquots.

(8) The Licensee shall notify the NRC, Region IV office and the Department of State Health
Services/Radiation Safety Licensing Branch within 24 hours if any of the above Subparts of
this condition are violated. A written notification of the event must be provided within 7 days
to both agencies.

(9) The Licensee shall obtain NRC approval and secure an amendment to this license prior to
changing any activities associated with the Subparts of this condition.

B. The licensee shall manage waste containing SNM in accordance with the order from the NRC, as
specified in Condition 19.A of this license, and the licensee's operational procedures titled
'Special Nuclear Material Exemption Certification' designated OP-1.2.22, Revision 0.

C. Not withstanding the licensee's procedures, the licensee is authorized to possess transuranics
(nuclides with an atomic number greater than 92) in concentrations greater than 100 nanocuries per
gram (nCi/g). Prior to receipt of transuranics with concentrations exceeding 100 nCi/g, the
licensee shall obtain an executed, written agreement from an authorized federal agency. The
agreement shall meet the terms of the agreement specified in Condition 15.B of this license.
Furthermore, in no respect shall this authorization be construed as to allow the limitations specified
in Part A of this condition to be exceeded or violated.

20. The licensee is authorized to perform in-house decontamination of surface contaminated objects,
contaminated through the course of the licensee's authorized activities or as a consequence of shipment
of radioactive waste to the licensee's facility (e.g., containers, coverings, bracing, etc.), and/or surface
contaminated objects removed from bulk waste, in the confines of the 'Permacon' portion of the
Stabilization Building, in accordance with the following:
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20. (continued)
A. utilizing the PlasBlast Model 5050, or equivalent, in accordance with procedures submitted in the

application dated January 24, 1997; or

B. utilizing the methods and procedures identified in 'Decontamination of Material", OP-1.4.8, issue
date 4125199.

21. Radioactive material described in Parts A and B of Conditions 5, 6, 7 and 8 shall only be transferred to
the initial generator, to an appropriately authorized waste disposal facility, or to an appropriately
authorized waste processor. Documentation of recipient's authorization shall be maintained for
inspection for a minimum of five (5) years.

22. The licensee is authorized to process waste. Such processing shall be performed in accordance with
the procedures and commitments submitted in the application dated January 24, 1997, or new or
modified procedures specified in Condition 36 of this license, and are limited to the following:

A. Receipt and survey;

B. Repackaging;

C. Compaction and consolidation utilizing a Model 55R RAMFLAT, or equivalent, compactor. This
use is restricted to the Stabilization Building;

D. Processing and/or treatment of waste in the following methods:

(1) Solidification/stabilization, chemical fixation, oxidation, reduction, and/or pH adjustment of
liquid or solid radioactive waste using media acceptable to low-level waste disposal sites
utilizing the following:

a. a 55-gallon Enrico Barrel Mixer, or equivalent;

b. a Prentice Arm, or equivalent, in accordance with OP-1.4.10, Revision 0, Issue Date
8/16100, titled "Bulk Solidification/Stabilization Operations' and OP-1.4.11, Revision 0,
Issue Date 8/18/00, titled "Prentice API.Operations"; and/or

c. a 450-gallon paddle blender in accordance with OP-1.4.16, Revision 0, Issue Date 5n/04,
titled "Operation of the Marion Paddle Mixer, Model #3061."

The use of these methods is restricted to the "Permacon".
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22. D. (continued)
(2) Treatment of cesium-137-contaminated electric arc furnace dust (United States Environmental

Protection Agency designation K061) and incident related material utilizing the procedure
described in module OP-1.4.7. issue date of 9118/98, revision 1, titled "KO61 And Incident
Related Material Stabilization Process." In addition to the procedures described in OP-1.4.7,
all doors to the stabilization building shall be closed and remain closed during the processing
of the waste.

(3) Solvated Electron Technology (SET) of mixed-waste using the Commodore 1)/2 unit for pilot
testing in accordance with the commitments made in the letters dated September 9, 1999 (with
attachments), October 6, 1999 (with attachments, including the procedures identified as wCs
Work Instruction for the Commodore D/2 Unit, W199-1.16), and October 7, 1999 (with
attachments). This treatment method is restricted to the following waste matrices and
radionuclides:

Waste Matrix Radionuclides
Soil (degreaser sludge) U-234, U-235, U-238, Cs-137, K-40
Moist solids, water on top U-234, U-235, U-238, Cs-137
OH/JFreon U-234, U-235j U-238, K-40; Co-57, Co-60,

Cs-134, Cs-137, Ce-144, Eu-152, Eu-156, Rb-106,
Sb-125, Zn-65, Pb-212

Freon soaked soil U-234, U-235, U-238, Cs-137, K-40
Sodium contaminated metals Co-60
Floor removal wastes Ag-116, Co-58, Co-60, Cs-137
Thinners and solvents Co-60, Cs-137, Ce-144, H-3, C-14, Tc-99, 1-129
Spill Cleanup Material Co-60, Sb-125. Cs-134, Cs-137
Sludge K40, Co-60, Sb-125, Cs-134, Ra-226, Cs-137
Waste grease Co-60, Cs-134, Cs-137
Compactor Sludge Ag-110, C-14, Co-58, Cs-134, Cs-137, Fe-55,

Sb-125, H-3, Mn-54, Ni-63, Sr-90, Tc-99, U-234,
U-238, Zn-65

Sludge Co-60, Cs-134, Cs-137, Eu-154, Eu-155, Mn-54,
Sb-125, Zn-65

(4) Solvated Electron Technology (SET) using the Commodore SL2 unit for pilot testing in
accordance with the commitments made in the letter dated December 22, 2000 (with
attachments), (with attachment titled "SL2 Description and Information' consisting of seven
(7) pages).

E. Interim storage of radioactive waste in the Bin Storage Unit 1, Container Storage Area, LSA
Storage Area, Container Storage Building and the Stabilization Building.
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22. (continued)
F. Research and development in the treatment of radioactive waste using the Commodore Mobile

Demonstration Unit as described in and in accordance with the limitations and specifications
contained in the letters dated February 3, 1999 and April 23, 1999, and attachments and
enclosures, including wCs Work Instructions for CMDU2, dated April 9, 1999, W199-1.2 and
Attachment A to WI99-1.2.

G. Shredding, in accordance with OP-1.4.12, Revision 0, Issue Dated 8/18/00, titled "Shredder
Operations".

H. Demonstration of the In Container Vitrification Process in accordance with document titled 'In-
: Container Vitrification Treatability Demonstration of Mixed TSCA Low Level Radioactive Waste"

dated April 2004 (revision 6); drawing titled "Wall Penetration at Permacon for AMEC/GeomeIt
Melt Cables' date issued 03-25-2003; drawing titled 'Wall Penetration at Perniacon for
AMEC/Geomelt Vent Pipe" date issued 03-25-2003; document titled "Intermediate Scale Geomelt
System; Safe Operating Procedure (SOP)" dated May 7, 2003; and responses made in the letter
dated May 23, 2003, signed by Stephen L. Cook, P.E.

In spite of the procedures titled "Intermediate Scale Standard Operating Procedures (SOP)"
Revision 2, dated 5/7/2003, all components of the In Container Vitrification Process shall meet the
criteria for release of equipment to unrestricted use as specified at 25 TAC § 289.202(ggg)(6)
when the equipment is released from the licensee's facility for unrestricted use. The licensee shall
make a record of the surveys made to demonstrate that the release criteria has been met and retain
the record of those surveys for inspection by the agency, or if transferred as radioactive material,
the licensee shall retain a copy of the recipient's radioactive material license for inspection by the
agency.

23. In addition to the limits specified by Conditions 5, 6, 7 and 8, the licensee shall restrict possession of
waste to the following conditions.

A. The total volume physically present shall not exceed 1,802,865 cubic feet and shall be further
limited to the following building limitations:

1. Bin Storage Unit 1: 87,480 cubic feet

2. Container Storage Building: 36,750 cubic feet

3. Stabilization Building: 8,000 cubic feet

4. LSA Storage Area: 1,500,000 cubic feet

5. Container Storage Area: 174,960 cubic feet
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23. (continued)
B. Any waste container shall be counted as a full container in the volume inventory unless it can be

readily verified as empty.

C. Waste stored in the Bin Storage Unit 1, Container Storage Area, or LSA Storage Area that is not
contained within a High Integrity Container will be restricted to Low Specific Activity or Surface
Contaminated Object, as defined by Title 10 of the Code of Federal Regulations (CFR) Part 71 (as
amended), or depleted uranium.

D. The volume authorized in License Condition No. 23.A shall be further limited in accordance with
the amount of Financial Assurance in place with the Agency:

1. Financial Assurance = $18,467,478. No more than 1,039 cubic feet of waste that has a
current commercial disposal option, 58,320 cubic feet of cesium-137-contaminated electric arc
furnace dust (U. S. Environmental Protection Agency designation K061) or waste from
authorized federal agencies, and 1,743,506 cubic feet of waste from authorized federal
agencies; or

2. Financial Assurance = $32,881,617. No more than 19,211 cubic feet of waste that has a
current commercial disposal option, 58,320 cubic feet of cesium-137-contaminated electric arc
furnace dust (U. S. Environmental Protection Agency designation K061) or waste from
authorized federal agencies, and 1,725,334 cubic feet of waste from authorized federal
agencies.

3. The volume of waste that has a current commercial disposal option authorized in License
Condition Nos. 23.D. I and 23.D.2 may include up to 2,700 cubic feet of commercial mixed
waste that cannot be processed into a form that has a current disposal option.

24. All waste not in storage shall be physically restricted in the following ways:

A. (1) waste meeting the requirements of low specific activity group I radioactive material, as
specified in Title 49 of the CFR (as amended), shall be processed within the confines of the
Stabilization Building; and

(2) all other waste shall be processed within the confines of a PERMACON, or equivalent,
structure; or

B. waste shall be packaged in accordance with Title 49 of the CFR (as amended) requirements while
in transit between the Bin Storage Unit 1, Container Storage Area, LSA Storage Area, Container
Storage Building, Stabilization Building, or offsite.

25. All waste holding times shall be limited to the following:

A. All waste received for purposes of processing, shall be initially processed within 30 days of
placement within the Stabilization Building. All waste shall be transferred out of the Stabilization
Building within 90 days of placement within the Stabilization Building:
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25. (continued)
B. All waste shall be placed into interim storage or transferred to an authorized recipient within 365

days of the initial date of receipt; and

C. All waste authorized under License Condition No. 23.D.3 shall be returned to the generator or an
appropriately authorized waste processor within 180 days of determining the waste is subject to
License Condition No. 23.D.3.

D. Regardless of the holding time limits, waste with hazardous constituents requiring a permit issued
by the Texas Commission on Environmental Quality (TCEQ) to possess, treat, and store, that is
mixed waste, shall meet the conditions for treatability studies in 40 CFR 261.4(f)(5) or the
conditions for accumulation of adequate quantities in 40 CFR 268.50. Holding times will be
consistent with that permitted under the provisions of the licensee's permit issued by the TCEQ.

(1) Containers of such waste shall be clearly identifiable and each container shall bear legible and
unique identification.

(2) Records shall be maintained that identify the containers and their contents in terms of
radionuclides, activity and volume for inspection by the agency.

(3) Written notifications of intent submitted to TCEQ for each treatability study and/or any
requested extensions for holding tinies for specific containers or batches of mixed waste shall
be maintained for inspection by the agency to document that the waste in question is subject
and in compliance with the holding time provisions.

(4) Quarterly reports documenting compliance with this condition shall be made available during
inspections.

E. The Licensee is authorized interim storage of waste materials as defined by Texas Health and
Safety Code Section 401.003(3)(B) from Silos I and 2 located at the DOE Fernald Closure
Project, Fernald Ohio, ("Fernald waste") as set forth in Items A, B and C of Conditions 5, 6, 7,
and 8, for a period ending October 31, 2007, and shall then transfer the Fernald waste to an
authorized facility as described in Condition 25F. No later than 30 days prior to the receipt of the
Fernald waste, the Licensee shall obtain a written commitment from the DOE that it: 1) retains
title to the Fernald waste, and 2) that it will store or dispose of the Fernald waste at another
authorized facility within six months of a request to do so by the Agency. The Licensee shall
obtain the written approval of the Agency for the DOE commitment prior to receipt of the Fernald
waste. Financial assurance held by the Agency under Condition 23 may be used by the Agency to
transfer the Fernald waste for storage or disposal at an authorized facility should the licensee or
DOE fail to do so by the prescribed dates. The Licensee shall be required to comply with any
standards, taxes, and fees applicable to the activities authorized by this license that may be
imposed by law after the amendment date.

F. In the event licensee has received into interim storage byproduct material as defined by Texas
Health and Safety Code Section 401.003(3)(B) from Silos 1 and 2 located at the Department of
Energy Fernald site in Ohio, the licensee shall, no later than October 31, 2007, transfer the
byproduct material to:
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25. F. (continued)
1. a site licensed by the Texas Commission on Environmental Quality for the disposal of

byproduct material;

2. a site licensed for the disposal of byproduct material by the Texas Department of State Health
Services in coordination with and with input from the Texas Commission on Environmental
Quality on binding license conditions for the technical requirements for the disposal of
byproduct material;

3. another facility licensed to receive or dispose of byproduct material outside the State of Texas;
or

4. an authorized federal agency outside the State of Texas.

In accordance with Health and Safety Code §401.381 and §401.384, the Agency shall assess the
licensee an administrative penalty of up to $10,000 a day or the licensee shall be liable for a civil
penalty of up to $25,000 a day if the Fernald Silos I and 2 byproduct material is stored by licensee
under this license in violation of this Condition. Condition 25.F. shall not apply and licensee shall
have no liability under this Condition contingent upon the passage of legislation during the Regular
Session of the 79th Texas Legislature that:

a. transfers jurisdiction over this license and any new or pending radioactive waste and
byproduct material as defined by Texas Health and Safety Code Section 401.003(3)(B)
storage, processing, and disposal licenses by licensee to the Texas Commission on
Environmental Quality;

b. creates state revenue measures for the disposal of byproduct material as defined by Texas
Health and Safety Code Section 401.003(3)(B); and

c. is made effective by September 1, 2005.

26. A. No waste shall be commingled with material requiring a separate disposal methodology.

B. In spite of the licensee's procedures, no waste from an authorized Federal agency shall be
commingled with waste from another generator.

27. The licensee shall maintain for inspection by the Agency an inventory of all waste possessed under this
license. The inventory shall show the radionuclide, date received, from whom received, amount of
activity, physical form, date processed, original and reassigned drum or container number, and the date
transferred for disposal. In addition, the licensee shall at least monthly generate a cumulative
inventory that demonstrates compliance with License Condition Nos. 19, 23, and 25 (including waste
form requirements for interim storage). and the appropriate processing category limits of 25 TAC
§289.254(d). The licensee shall maintain a copy of the inventories, for a minimum of five (5) years
from the date of generation, for inspection by the Agency.
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28. A summary of all waste processing activities for the preceding calendar year shall be generated no later
than March I of each year and maintained for inspection until disposition is authorized by the Agency.
This report shall include total throughput for each individual process; all material received; all material
transferred; all spills outside of primary containment and a current inventory at the end of the report.
Material transferred and received shall also be listed by licensee. All categories shall include activity
by isotope and total volume.

29. A. Waste containers containing radioactive waste meeting the requirements of low specific activity
material, group I? (LSA-1), as specified in Title 49 of the Code of Federal Regulations, Section
173.403. may be opened for sampling of the contents or container maintenance or repair in an
approved, enclosed structure.

B. All other waste containers shall only be opened in PERMACON or equivalent structures.

30. A. If air sample results indicate that an airborne release in excess of ten times the limits of 25 TAC
§289.202(ggg)(2), Table 1, Column 3 occurred to the restricted area or to any portion of the
restricted area, the licensee shall, within 72 hours of the exposure, perform bioassays on all
individuals who were present.

B. The licensee is relieved of complying with the frequency for the fecal analysis as specified under
article .521(5) of the licensee's Radcon Manual. Fecal analysis may be performed at the discretion
of and as directed by the .RSO.

C. The licensee's Radcon Manual at both articles 521(4) and 521(5) shall both specify an annual
frequency for performing whole body counting.

31. A. The licensee shall notify the Agency in writing or via facsimile at least three (3) working days in
advance of shipping its low-level radioactive waste to a commercial treatment, storage, or disposal
site.

B. The licensee shall notify the Agency in writing or via facsimile at least three (3) working days in
advance of initial receipt of waste pursuant to this license.

C. Notification required by this Condition shall be made to:

LLRW Notification
ATTN: Radiation Branch Manager
Regulatory Services
Department of State Health Services
1100 W. 49th Street
Austin, Texas 78756-3189 or
by facsimile to: (512) 834-6654.
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32. A. In accordance with the application dated January 24, 1997, the licensee may only modify the
following procedures: Operations Procedures; Occupational Health and Safety Procedures; Quality
Assurance Procedures; Emergency Procedures; Laboratory Procedures and/or Radiation Safety
Procedures. All modifications shall provide at least equivalent levels of radiation safety and
administrative control. Documentation of all modifications, and the corresponding internal
review, shall be maintained for inspection for a minimum of five (5) years.

B. In the radiation safety procedure RS-3.3.62, wherever Form RS 3.3.61-1 is referenced, it shall be
understood that Form RS 3.3.62-1 is meant.

33. Modification of the facility or the processes described in the documents listed in License Condition No.
40 is prohibited except as authorized pursuant to amendment of this license.

A. The licensee may modify the facility as requested in the licensee's letter dated August 21, 2000
regarding the Permacon and shall construct the loading bay and employee center attached to or
abutting the Permnacon in accordance with the following:

(1) Drawing titled "Loading Bay & Employee Center Addition", Sheet Al, dated 7-10-00, Rev. 1
dated 7-20-00, depicting Floor Plan, from the firm of Nesser, Prestidge, Smith, Razloznik
Architects, Inc. of Carlsbad, NM, received in the Bureau of Radiation Control on October 10,
2000;

(2) Drawing titled 'Loading Bay & Employee Center Addition", Sheet A2, 4 of 9, dated 7-10-00,
Rev I dated 7-20-00, depicting Enlarged Partial Floor Plan, from the firm of Nesser,
Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of
Radiation Control on October 10, 2000;

(3) Drawing titled 'Loading Bay & Employee Center Addition", Sheet A3, 5 of 9, dated 7-10-00,
Rev I dated 7-20-00, depicting (1) North, (2) East, (3) South and (4) West Exterior
Elevations, from the firm of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad,
NM, received in the Bureau of Radiation Control on October 10, 2000;

(4) Drawing titled "Loading Bay & Employee Center Addition", Sheet A4, 6 of 9, dated 7-10-00,
Rev 1 dated 7-20-00, depicting (1) Enlarged Partial Building Section and (2) Building Section,
from the firm of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM,
received in the Bureau of Radiation Control on October 10, 2000;

(5) Drawing titled "Loading Bay & Employee Center Addition", Sheet A5, 7 of 9, dated 7-10-00,
Rev I dated 7-20-00, depicting (1) Enlarged Partial Building Section, (2) Enlarged Partial
Building Section, and (3) wall section, from the firm of Nesser, Prestidge, Smith, Razloznik
Architects, Inc. of Carlsbad, NM, received in the Bureau of Radiation Control on October 10,
2000;
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33. A. (continued)
(6) Drawing titled 'Loading Bay & Employee Center Addition", Sheet SI, 1 of 2, dated 7-10-00,

Rev 1 dated 7-20-00, identified as Foundation Plan depicting (1) Bollard Detail and (2)
Column Tie Footing, (3) Grade Beam Footing @ Door, (4) Grade Beam Footing, and (5)
Main Frame Footing, from the firm of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of
Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 2000;

(7) Drawing titled 'Loading Bay & Employee Center Addition', Sheet S2, 2 of 2, dated 7-10-00,
Rev 1 dated 7-20-00, identified as Foundation Plan and Framing Plan, from the firm of
Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau
of Radiation Control on October 10, 2000;

(8) Drawing titled "Loading Bay & Employee Center Addition', Sheet M101, dated 7119100,
identified as Plumbing Plan, from the firms of Smith Engineering Company of Albuquerque,
NM, James 0. Coupland, and Nesser, Prestidge, Smith, Razloznik Architects, Inc. of
Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 2000;

(9) Drawing titled "Loading Bay & Employee Center Addition', Sheet M201, dated 7/19/00,
depicting (1). HVAC Plan and (2) Enlarged Mechanical Plan, from the firms of Smith
Engineering Company of Albuquerque, NM, James 0. Coupland, and Nesser, Prestidge,
Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of Radiation
Control on October 10, 2000;

(10)Drawing titled "Loading Bay & Employee Center Addition', Sheet M401, dated 7/19/00.
depicting (1) Filtered Exhaust Systemr Control Diagram, (2) Breathing Air Alarm System, and
(3) Air Handling Unit Detail, from the firms of Smith Engineering Company of Albuquerque,
NM, James O. Coupland, and Nesser, Prestidge, Smith, Razloznik Architects, Inc. of
Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 2000;

(I 1)Drawing titled "Loading Bay & Employee Center Addition', Sheet M501, dated 7119/00,
depicting (1) Gooseneck Detail, (2) Holding Tank Detail, (3) Exhaust Fan EF-3 Support, (4)
Valve Box Detail, (5) Vent Thru Roof Detail, (6) Water Heater Detail, (7) Flue Thru Roof
Detail, and (8) Clean Out Detail, from the firms of Smith Engineering Company of
Albuquerque, NM, James 0. Coupland, and Nesser, Prestidge, Smith, Razloznilc Architects,
Inc. of Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 2000;

(12)Drawing titled 'Loading Bay & Employee Center Addition", Sheet M602, dated 7/19/00,
depicting the Equipment Schedule, from the firms of Smith Engineering Company of
Albuquerque, NM, James 0. Coupland, and Nesser, Prestidge, Smith, Razloznik Architects,
Inc. of Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 2000;

(13)Attachment B titled "Submittals of Ventilation Equipment Specifications", to the August 21,
2000 letter;
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33. A. (continued)
(14) Attachment C titled "Map of Equipment Locations", to the August 21, 2000 letter;

(15)Letter dated October 19, 2000 pertaining to the operation of the Permacon ventilation system
and the oversight of the Permacon modification and addition of the loading bay and employee
center;

(16)The responses to items 6, 7, 8, 9, 10, 12, 13, and 14 in the licensee's letter dated October 6,
2000 pertaining to the facility modifications (i.e., Permacon) and additions (i.e., loading bay
and employee center);

(17) The air effluent monitoring system for the Permacon shall conform to the description provided
in the letter dated October 10, 2000, including the attachments titled 'Waste Control
Specialists Stack Sampling Configuration' and "Generic Stack Schematic"; and

(18)Tbe term 'air lock" used in the licensee's submissions describing this facility modification
shall be understood to refer to the feature identified as "loading bay" on the submitted
drawings.

B. All waste. (liquid and solids) in the holding tank receiving waste from the decontamination area of
the Empl6yee Center shall be disposed of as radioactive waste.

C. The licensee may modify the bin storage area as described in the letters dated January 14, 1998
and May 3, 1999.

D. The licensee may modify the Stabilization Building as described in the letter dated January 14,
1998 and May 3, 1999.

E. The licensee may construct and utilize for storage Container Storage Area and LSA Storage Area
pads for interim waste storage, inspection frequency, and design criteria in accordance with letters
dated May 19, 2004, August 12, 2004, and October 28, 2004.

34. The licensee must secure all applicable licenses, permits, and/or authorizations from the appropriate
regulatory authorities before engaging in the authorizations granted by this license.

35. The licensee is relieved of the requirements of Conditions 15.C and 24.B of this license, for no more
than 23,590 cubic feet of waste that requires additional packagingloverpacks to meet US DOT, that is,
49 CFR, requirements. Such waste may be packaged in metal or polyethylene containers that meet the
requirements for a strong, tight container in 49 CFR regulations when in storage or in transport
between the Bin Storage Unit 1, Container Storage Area, LSA Storage Area, Container Storage
Building, and Stabilization Building at the licensee's facility. All other waste shall be packaged to meet
US DOT transportation requirements when in storage or in transit between the Bin Storage Unit 1,
Container Storage Area, LSA Storage Area, Container Storage Building, and Stabilization Building at
the licensee's facility.

8, #,, Ax b _ -
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36. The licensee is authorized to dispose of certain radioactive material authorized in Conditions 5. 6, 7
and 8 and listed in 25 TAC §289.202(ggg)(7), whose half lives do not exceed 300 days, in accordance
with the provisions of §289.202(fff)(4) - (8) and procedures dated November 13, 2003, May 17, 2004
and July 26, 2004.

A. The waste authorized for disposal is limited to that generated by customers under specific
radioactive material licenses issued in accordance with §289.252.

B. Changes. in the Licensee's contractor who analyzes radiochemical samples from this waste stream
must be addressed through a license amendment.

C. Disposal is authorized in a Type I municipal solid waste facility permitted by the Texas
Commission on Environmental Quality (TCEQ), unless the generator's waste also contained
hazardous waste when presented that would allow for burial in a hazardous waste site, also
permitted by TCEQ.

D. The records for annual activity and container concentration limits shall reflect the ratios for
radionuclide mixtures and these limits shall apply only once, regardless of the number of original
generators.

37. The licensee shall implement an emergency plan to comply with the provisions of 25 TAC
§289.252(hh), and the Emergency Plan enclosed with correspondence dated March 11, 2004, and
additional correspondences dated July 27, 2004 and August 31, 2004. Execution of the plan shall
include records of any required training, quarterly communication checks at intervals not to exceed
three months and biennial onsite exercises. Critiques of exercises shall evaluate the appropriateness of
the plan, emergency procedures, facilities, equipment, training of personnel, and overall effectiveness
of the response. Deficiencies found by the critiques shall be corrected, and copies of those changes
retained for Agency inspection.

38. In accordance with correspondence and procedures dated November 11, 2004, the licensee is hereby
authorized to perform calibrations of in-house radiation survey instruments. The calibrations shall be
performed by, or under the supervision of, Terence Moore, C.H.P.

39. The next two-year fee payment is due by November 30, 2006. If fee payment is not received by this
date the license expires and the licensee must comply with Title 25 Texas Administrative Code Section
(TAC) §289.252(y) by (1) terminating the use of radioactive material; (2) properly disposing of
radioactive material; (3) submitting a record of disposal of radioactive material and radiation survey(s)
of the locations of use and/or storage to show that the locations are releasable for unrestricted use; (4)
paying any outtanding fees in accordance with 25 TAC §289.204; and (5) resolving any outstanding
notices of violation. The next technical renewal application for this license, in accordance with 25
TAC 289.252(z), is due by November 30, 2004.
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Except as specifically provided otherwise by this license, the licensee shall possess and use the
radioactive material authorized by this license in accordance with statements, representations, and
procedures contained in the following:

application dated January 24, 1997 and amendment dated May 2, 1997, including Appendices Volume
I-V, Site and Facility Drawings, and Drawing Specification;

letters dated January 14, 1998 (signed by Allen Messenger); March 5, 1998 (with Andrews Site
Organizational Chart and vice president operations/facility manager, radiation safety officer,
and operations manager position descriptions attachments) and October 6, 1998 (with
attachments); February 3, 1999; and April 23,. 1999 (with attachments and enclosures,
including wCs Work Instructions for CMDU2, dated April 9, 1999, W199-1.2 and Attachment.
A to W199-1.2);. May 3, 1999 (signed by Allen Messenger); September 9, 1999 (with
attachments), October 6, 1999 (with attachments, including wCs Work Instruction for the
Commodore D/2 Unit, WM99-1.16) and October 7, 1999 (with attachments); August 21, 2000
(with attachments); October 6, 2000 (with attachments); October 10, 2000 (with enclosures
titled "Waste Control Specialists Stack Sampling Configuration" and 'Generic Stack
Schematic"); December 22, 2000 (with enclosure titled 'SL2 Description and Information'
consisting of 7 pages); May 23, 2003 (signed by Stephen L. Cook, P.E.); October 28, 2004;

Drawing titled "Loading Bay & Employee Center Addition", Sheet Al, dated 7-10-00, Rev. 1 dated 7-
20-00, depicting Floor Plan, from the firm of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of
Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 2000;

Drawing tided "Loading Bay & Employee Center Addition", Sheet A2, 4 of 9, dated 7-10-00, Rev 1
dated 7-20-00, depicting Enlarged Partial Floor Plan, from the firm of Nesser, Prestidge, Smith,
Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of Radiation Control on October
10, 2000;

Drawing tided "Loading Bay & Employee Center Addition", Sheet A3, 5 of 9, dated 7-10-00, Rev I
dated 7-20-00, depicting (1) North, (2) East, (3) South and (4) West Exterior Elevations, from the firm
of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of
Radiation Control on October 10, 2000;

Drawing titled "Loading Bay & Employee Center Addition", Sheet A4, 6 of 9, dated 7-10-00, Rev 1
dated 7-20-00, depicting (1) Enlarged Partial Building Section and (2) Building Section, from the firrm
of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of
Radiation Control on October 10, 2000;

Drawing titled "Loading Bay & Employee Center Addition", Sheet AS, 7 of 9, dated 7-10-00, Rev I
dated 7-20-00, depicting (1) Enlarged Partial Building Section, (2) Enlarged Partial Building Section,
and (3) wall section, from the firm of Nesser, Prestidge, Smith, Razloznik Architects, Inc. of
Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 2000;
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40. (continued)
Drawing titled "Loading Bay & Employee Center Addition', Sheet SI, I of 2, dated 7-10-00, Rev I
dated 7-20-00, identified as Foundation Plan depicting (1) Bollard Detail and (2) Column Tie Footing,
(3) Grade Beam Footing @ Door, (4) Grade Beam Footing, and (5) Main Frame Footing, from the
firm of Nesser, Prestidge, Smith, Razlozaik Architects, Inc. of Carlsbad, NM, received in the Bureau
of Radiation Control on October 10, 2000;

Drawing titled "Loading Bay & Employee Center Addition", Sheet S2, 2 of 2, dated 7-10-00, Rev I
dated 7-20-00, identified as Foundation Plan and Framing Plan, from the firm of Nesser, Prestidge,
Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of Radiation Control on
October 10, 2000;

Drawing titled 'Loading Bay & Employee Center Addition', Sheet M101, dated 7/19/00, identified as
plumbing Plan, from the firms of Smith Engineering Company of Albuquerque, NM, James 0.
Coupland, and Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the
Bureau of Radiation Control on October 10, 2000;

Drawing titled "Loading Bay & Employee Center Addition", Sheet M201, dated 7/19/00, depicting (1)
HVAC Plan and (2) Enlarged Mechanical Plan, from the firms of Smith Engineering Company of
Albuquerque, NM. James 0. Coupland, and Nesser, Prestidge, Smith, Razloznik Architects, Inc. of
Carlsbad, NM, received in the Bureau of Radiation Control on October 10, 2000;

Drawing titled "Loading Bay & Employee Center Addition", Sheet M401, dated 7/19/00, depicting (1)
Filtered Exhaust System Control Diagram, (2) Breathing Air Alarm System, and (3) Air Handling Unit
Detail, from the firms of Smith Engineering Company of Albuquerque, NM, James 0. Coupland, and
Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of
Radiation Control on October 10. 2000;

Drawing titled "Loading Bay & Employee Center Addition", Sheet M501, dated 7/19/00, depicting (1)
Gooseneck Detail, (2) Holding Tank Detail, (3) Exhaust Fan EF-3 Support, (4) Valve Box Detail, (5)
Vent Thru Roof Detail, (6) Water Heater Detail, (7) Flue Thru Roof Detail, and (8) Clean Out Detail,
from the firms of Smith Engineering Company of Albuquerque, NM, James 0. Coupland, and Nesser,
Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the Bureau of Radiation
Control on October 10, 2000;

Drawing titled "Loading Bay & Employee Center Addition", Sheet M602, dated 7/19/00, depicting the
Equipment Schedule, from the firms of Smith Engineering Company of Albuquerque, NM, James 0.
Coupland, and Nesser, Prestidge, Smith, Razloznik Architects, Inc. of Carlsbad, NM, received in the
Bureau of Radiation Control on October 10, 2000;

Drawing tided "Wall Penetration at Permacon for AMEC/Geomelt Melt Cablesw date issued 03-25-
2003;
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40. (continued)
Drawing titled "Wall Penetration at Permacon for AMEC/Geomelt Vent Pipe" date issued 03-25-2003;

Procedure titled 'Processing Mixed Waste," Issue Date: 9/18/98, Rev. I (replaces Rev. 0);

Procedure titled 'Receipt and Storage of Radioactive and Mixed Waste," Issue Date: 9118198, Rev. I
(replaces Rev. 0);

Procedure titled"KO61 and Incident Related Material Stabilization Process," reference no.: OP-1.4.7,
Issue Dame: 9118/98, Rev. 1 (replaces Rev. 0); and

Procedure titled 'Survey Sample Analysis and Activity Calculation," reference no.: RS-3.3.62, Issue
Date: 6123198, Rev. 0.

Procedure titled "Bulk Solidification/Stabilization Operations', reference no.: OP-1.4.10, Revision 0,
Issue Date 8/16/00;

Procedure titled "Prentice Arm Operations", reference no.: OP-1.4.11, Revision 0. Issue Date
8/18/00;

Procedure titled "Shredder Operations", reference no.: OP-1.4.12, Revision 0, Issue Dated 8/18100;

Procedure titled 'Decontamination of Material", reference no.: OP-1.4.8, Revision 0, Issue Date
4/25199;

Procedure titled 'Release of Items from Controlled Areas and the Facility", reference no.: RS-4.4.1,
Revision 1, Issue Date 1116101 (excluding Section 3.7), new section 4.6 (see letter dated May 17,
2004), and Sampling Protocol reference no.: AL-2.0.1, Revision 0;

Responses for TDH dated January 16, 2001 (enclosure of letter dated January 16, 2001);

Procedure titled "Special Nuclear Material Exemption Certification", reference no.: OP-1.2.22.
Revision 0 (With respect to special nuclear material, the provisions of this procedure will supercede
any other procedures in which there is conflict, the word "should" in these procedures shall be
interpreted as meaning "shall", and the title of the referenced procedure RS-1.4.2 is understood to
actually be "Chain of Custody Record".);

Procedure titled "Chain of Custody Record", reference no.: RS-1.4.2, Revision 5, Effective Date
08/ 1/00;

Document titled "In-Container Vitrification Treatability Demonstration of Mixed TSCA Low Level
Radioactive Waste' dated April 2004 (revision 6);
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40. (continued)
Document titled Intermediate Scale Geomelt System; Safe Operating Procedure (SOP)" dated May 7,
2003; and responses made in the letter dated May 23, 2003, signed by Stephen L. Cook, P.E; and

Procedure titled "Operation of the Marion Paddle Mixer, Model #3061", reference no.: OP-1.4.16
Revision 0, Issue Date 517/04.

Title 25 of the TAG Chapter 289 shall prevail over statements contained in the above documents,
unless such statements are more restrictive than the regulations.

DMW FOR THE DEPARTMENT OF STATE HEALTH SERVICES

Date February 25, 2005
Ruth E. McBurney, CHP, M, Hager
Radiation Safety Licensing Branch
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NIRC FORM 374 U.S. NUCLEAR REGULATORY COMMISSION

MATERIALS LICENSE
Pursuant to the Atomic Energy Act of 1954, as amended, the Energy Reorganization Act of 1974 (Public Law 93-438), and the applicable parts
of Title 10, Code of Federal Regulations, Chapter I, Parts 19, 20, 30, 31. 32, 33, 34, 35, 36, 39, 40, 51, 70, and 71, and in reliance on
statements and representations heretofore made by the licensee, a license is hereby issued authorizing the licensee to receive, acquire,
possess, and transfer byproduct, source, and special nuclear material designated below; to use such material for the purpose(s) and at the
place(s) designated below; to deliver or transfer such material to persons authorized to receive it in accordance with the regulations of the
applicable Part(s). This license shall be deemed to contain the conditions specified in Section 183 of the Atomic Energy Act of 1954, as
amended, and is subject to all applicable rules, regulations, and orders of the Nuclear Regulatory Commission now or hereafter in effect and
:o any conditions specified below.

1. Hydro Resources, Inc.

2. 650 S. Edmonds Lane, Suite 108

Lewisville, TX 75067

[Applicable Amendment No. 2]

3. License Number SUA-1580
Amendment No. 2

4. Expiration Date January 5, 2003
SDocket No. 40-8968
1t R6Teravea.No.

6. Byproduct Source, and/or
Special Nuclear Material

and/or Physical

Uranium
CO

t0x,
SECTION 9:

9.1 The authorized pla
Crownpoint, Unit 1
New Mexico.

which includes the
; in McKinley County,

9.2 All written notices andtrej
monitoring reports requip
also be submitted to RN
of Fuel Cycle Safety ant
Regulatory Commission,
20852-2738.

,heexception of effluent
)FR Part 40.65, which shall
Scle Facilities Branch, Division
and Safeguards, U.S. Nuclear
Nhite Flint North, Rockville, MD

Incidents and events that
(301) 816-5100.

require telephone notification shall
*~'J , i Anz *7

at

[Applicable Amendment: 2]

9.3 The licensee shall conduct operations in accordance with all commitments, representations, and
statements made in its license application submitted by cover letter dated April 25,1988 (as
supplemented by the licensee submittals listed in Attachment A), and in the Crownpoint Uranium
Project Consolidated Operations Plan (COP), Rev. 2.0, dated August 15,1997 - except where
superseded by license conditions contained in this license. Whenever the licensee uses the words
"will" or "shall" in the aforementioned licensee documents, it denotes an enforceable license
requirement.

9.4 A) The licensee may, without prior NRC review or approval: (i) make changes in the Crownpoint
Project's facilities or processes as described in the COP (Rev. 2.0); (ii) make changes in its
standard operating procedures; and (iii) conduct tests or experiments, if the licensee ensures that
the following conditions are met:
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(1) the change, test, or experiment does not conflict with any requirement specifically
stated in this license, or impair the licensee's ability to meet all applicable NRC
regulations;

(2) there is no degradation in the safety or environmental commitments made in the Crownpoint
Uranium Project Consolidated Operations Plan (COP), Revision 2.0, or in the approved
reclamation plan for the Crownpoint Project; and

(3) the change, test, or experiment is consistent with NRC's findings in NUREG-1 508, the Final
Environmental Impact Statement (FEIS, dated February 1997) and the Safety Evaluation
Report (SER, dated December 1997) for the Crownpoint Project.

If any of these conditions aire otmejt for the'hirh-goest, or experiment under consideration, the
licensee is required to subriit-a'icense amendmentappjication for NRC review and approval.
The licensee's determingti6ns as to whether the above 66nditions are met will be made by a
Safety and Environm"ntnal Review Panel (SERP). All such determinations shall be documented,
and the records kelpfintil license termination. All such deterrhinAtions shall be reported annually
to the NRC, pursuant tp1t._C 12.8. The retained records slhalljincd e written safety and
environmental ejatiodn-,Jd by the SERP, that proi'dehe bagis for determining whether or
not the conditidn"sare m .t. H

B) The SERP shall consist of K61m im o6hre inee employedby the licensee, and one of
these shall be*Ndesignated tf iSERP chairman. Oriwmber of the6ERP shall have expertise in
managements nd shall/be repRTfhrmani4erwind financial',pproval changes; one
member shalltave e nt.se irations ancostruftion and sall have responsibility for
implementing Criy oper.tkdnaI ca Thb&shall beehp Environmental Manager,
with the responsibility afesiing th ted nfo46 diatiof'safety and environmental
requirements. Additionath thbrm. ed ie SERP~as appropriate, to address
technical aspectwaehuc aiydrologfysurface-water hydrology,
specific earth sciendes, and other tec i6e1tlicipries. Tempdo.ry members or permanent
members, other thn6he three above§.$W d indicluals, pnyyte consultants.

9.5 As a prerequisite to operating ~fder this license, the licensee< all submit an NRC-approved surety
arrangement to cover the estimated 4Qpsts of decommissioning, reclamation, and groundwater
restoration. Generally, these surety amoynts hallhe~dtetrmined by the NRC based on cost estimates
for a third party completing the work in caste th'l"icEnhsee defaults. Surety for groundwater restoration
of the initial well fields shall be based on 9 pore-volumes. Surety shall be maintained at this level until
the number of pore volumes required to restore the groundwater quality of a production-scale well field
has been established by the restoration demonstration described in LC 10.28. If at any time it is found
that well field restoration requires greater pore-volumes or higher restoration costs, the value of the
surety will be adjusted upwards. Upon NRC approval, the licensee shall maintain the NRC-approved
financial surety arrangement consistent with 10 CFR Part 40, Appendix A, Criterion 9.

Annual updates to the surety amount, required by 10 CFR Part 40, Appendix A, Criterion 9, shall be
provided to the NRC at least 3 months prior to the anniversary date of the license issuance. If the NRC
has not approved a proposed revision 30 days prior to the expiration date of the existing surety
arrangement, the licensee shall extend the existing arrangement, prior to expiration, for 1 year. Along
with each proposed revision or annual update of the surety the licensee shall submit supporting
documentation showing a breakdown of the costs and the basis for the cost estimates with adjustments
for inflation (i.e., using the approved Urban Consumer Price Index), maintenance of a minimum
15 percent contingency, changes in engineering plans, activities performed, and any other conditions
affecting estimated costs for site closure.
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The licensee shall provide an NRC-approved updated surety before undertaking any planned
expansion or operational change which has not been included in the annual surety update. This surety
update shall be provided to the NRC at least 90 days prior to the commencement of the planned
expansion or operational change.

The licensee shall also provide the NRC with copies of surety-related correspondence submitted to the
State of New Mexico, a copy of the State's surety review, and the final approved surety arrangement.
The licensee must also ensure that the surety, where authorized to be held by the State, identifies the
NRC-related portion of the surety and covers the above-ground decommissioning and
decontamination, the cost of off-site disposal, soil and water sample analyses, and groundwater
restoration activities associated with the site. The basis for the cost estimate is the NRC-approved site
closure plan or the NRC-approved revisions toMlSt 0 a

9.6 The licensee shall dispose of b11 &e,.(2pbyproduct material frorn the Crownpoint Project at a waste
disposal site licensed by the J4RC or an Agreement State to reciy.11 e.(2) byproduct material. At
each project site, the liceqsee shall maintain an area within the restriced area boundary for storing
contaminated materials pr to their disposal. The licensee's approved waste disposal agreement
must be maintained on-sitw;.Should this agreement expire or bermfnated, the licensee shall notify
the NRC pursuant to tC 2.6: A-e w agreement shall be ratifr :ithiryO days of expiration or
termination of the prev6ius agrieefeiMt or the licensee wiff rohibited from further lixiviant injection.

9.7 The licensee shall implement ana:itLiftain aatraining prifr~for all site -fflployees as described in
Regulatory Guide 8.1, and as ddt ld in th..#-CQP f h ved licen. application. All training
materials shall incorporate th fd~atnf from curre tnie: s1ns of1 0 CF1RPart 19 and 10 CFR Part
20. Additionally, clasroorn~r.( ing-,s~$,, s Iude;the' ecOribed 1Section 2.5 of Regulatory
Guide 8.31. All pers'ciel sh-a Wteif}inj fZ.,Z-.>:Mrainr!' 1 ,. the.jiensee shall conduct regular
safety meetings on afteast a P _ tionn of Regulatory Guide 8.31.

The Radiation Safety Officer (R$O))br hisJi' i e sHa! have the pduation, training and experience
as specified in Regulatb hcGuide 8.314 Adib afe Wlechniciar. RST) shall have the
qualifications specified in gulatory Guid.< ny per~on newl hired as an RST shall have all
work reviewed and approved'by the RSO as part of a compreheosive training program until appropriate
course training is completedfrfd at least for 6 months from thdate of appointment.

9.8 Written standard operating procedures (SeP"sha e ablished and followed for (1) all
operational activities involving radioactive matenals that are handled, processed, stored, or transported
by employees; (2) all non-operational activities involving radioactive materials including in-plant
radiation protection and environmental monitoring; and (3) emergency procedures for potential
accident/unusual occurrences including significant equipment or facility damage, pipe breaks and
spills, loss or theft of yellowcake or sealed sources, and significant fires. The SOPs shall include
appropriate radiation safety practices to be followed in accordance with 10 CFR Part 20. SOOPs for
operational activities shall enumerate pertinent radiation safety practices to be followed. A copy of the
current written procedures shall be kept in the area(s) of the production facility where they are utilized.
All SOPs for activities described in the COP shall be reviewed and approved as presently described in
the COP.

9.9 Release of equipment, materials, or packages from the restricted area shall be in accordance with
NRC staff position, MGuidelines for Decontamination of Facilities and Equipment Prior to Release for
Unrestricted Use or Termination of Licenses for Byproduct or Source Materials," dated May 1987, or
suitable alternative procedures approved by the NRC prior to any such release.
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9.10 Any corporate organization changes affecting the assignments or reporting responsibilities of the
radiation safety staff as described in the COP of the approved license application shall conform to
Regulatory Guide 8.31.

9.11 The licensee is hereby exempted from the requirements of 10 CFR Section 20.1902(e) for areas within
the process facility, provided that all entrances to the facility are conspicuously posted in accordance
with Section 20.1902(e), and with the words, "ANY AREA WITHIN THIS FACILITY MAY CONTAIN
RADIOACTIVE MATERIAL."

9.12 Before engaging in any construction activity not previously assessed by the NRC, the licensee shall
conduct a cultural resource inventory. All disturbances associated with the proposed development will
be completed in compliance with the Nati .ral l'RtUfPsRreservation Act of 1966, as amended, and its
implementing regulations (36 CF<R `arf-80)- aAd ihetAirlhaie-ological Resources Protection Act of
1979, as amended, and its imtermenting regulations (43 CFA Part 7).

,~4V .A. AN
In order to ensure that no,,napproved disturbance of cultural resources occurs, any work resulting in
the discovery of previous, unknown cultural artifacts shall cease. Thieartifacts shall be inventoried
and evaluated in accordarceniith 36 CFR Part 800, and no disjurbarf~shall occur until the licensee
has received written atorizatiorotoproceed from the State~alh I avajo ation Historic Preservation
Offices. 1% Ag 4

9.13 Prior to injection of jpxiviant, the lfseshallihavall ap le Memorara of Agreements (MOAs)
between the licensedand local au'thdities, t Ji re'. departit, medical facilities, and other emergency
services, ratified ag4in effecd--AtC ii ,tim lheMOA 'tidli identify individual party responsibilities,
coordination requirements ,wa&nrep fige"'fr ed rresner cy incident responses.

9.14 Prior to injection of lixiviant, qnthe esee--sil bttnall necessry permtm and licenses from the
appropriate regulato y puthoft , N

SECTION 10: OPERATION NTROLS, LIMT AESTRICTJNS

10.1 The licensee shall use a lixiviat composed of native ground wager, carbon dioxide gas or sodium
bicarbonate, and dissolved oxygenowair, as specified iWthe COP of the approved license application.

10.2 The processing plant flow rate at each site (Chi rch Rock, Unit 1, or Crownpoint) shall not exceed 4000
gal/min (15,140 Umin), exclusive of restoration flow. Total yellowcake production from all three sites
shall not exceed 3 million lbs (1.36 million kg) annually.

10.3 Injection well operating pressures shall be maintained at less than formation fracture pressures, and
shall not exceed the well's mechanical integrity test pressure.

10.4 Only steel or fiber glass well casing shall be used at the Unit 1 and Crownpoint sites for all wells
completed into the Dakota Sandstone, Westwater Canyon, and Cow Springs aquifers.

10.5 A leak detection monitoring system shall be installed for all retention ponds. The licensee shall
measure and document pond freeboard and fluid levels in the leak detection system daily, including
weekends and holidays. If fluid levels greater than 6 in (15.2 cm) are detected in the leak detection
sumps, the fluid in the sumps shall be sampled and analyzed for specific conductance and chloride.
Elevated levels of these parameters shall confirm a retention pond liner leak, at which time the licensee
shall take the following corrective actions: (a) analyze standpipe water quality samples for leak
parameters once every 7 days during the leak period, and once every 7 days for at least 14 days
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following repairs; and (b) locate and repair the area of liner damage. After a confirmed leak, the
licensee shall also file a report pursuant to LC 12.2. At all times, sufficient reserve capacity shall be
maintained in the retention pond system to enable transferring the contents of one pond to the other
ponds. In the event of a leak and subsequent transfer of liquid, the freeboard requirements may be
suspended during the repair period.

10.6 At the Crownpoint site, from initial lixiviant injection through the completion of groundwater restoration
activities, the licensee shall at all times maintain sufficient emergency generator capacity to provide a
50 gal/min (189 Umin) bleed from the Westwater Canyon aquifer. The licensee shall document all
required uses of the emergency generator, pursuant to LC 11.1.

10.7 Liquid oxygen tanks shall be locatedwithiMlheePi.0s, Other chemical storage tanks shall be
located on the concrete pad near.aswet retentiobpbndAll;yellowcake shall be stored inside the
designated restricted area I 0 s

10.8 For all required types of surveys, the licensee shall, at a minimurm?,ute the survey locations,
frequencies, and lower liMits of detection established in Table 2 of 'h-p ulatory Guide 8.30.
Additionally, all radiation sufiieyeinstruments shall be operationrallypchgeced in conformance with
Regulatory Guide 8.30.? 'Sk

10.9 The licensee shall efnsure that thK6.$anufact6eiretor m. vacuumressure is maintained in the
drying chamber during all periodg Ufi 1owcakb drjying opeations. This shall be accomplished by
continuously monit6iing diffejenti,~ suret ndfstatinistrum entati&i'vhich will signal an audible
alarm if the air pressure d the n.fai)7 rer's recomrnded levels. The alarm's
operability shall beplecked- id doff Anhed t drying operations shall bi
immediately suspendd if an e o drying or packaging
areas is not operatin ithin j.Jcatior~s r igip torn a~tc. .

a

10.10 All liquid effluents fromni.l
sanitary wastes, shall be
Subpart K.

10.11 Within restricted areas,

s, with the exception of
of 10 CFR Part 20,

10.12 An excursion shall have occurred if, in an"`ornorWVfl: (a)'any two upper control limit parameters
exceed their respective upper control limits; orS(b) a single upper control limit parameter exceeds its
upper control limit by 20 percent. A verification sample shall be taken within 24 hours after results of
the first analyses are received. If the second sample shows that either of the excursion criteria in (a) or
(b) are present, an excursion shall be confirmed. If the second sample does not show that the
excursion criteria in (a) or (b) are present, a third sample shall be taken within 48 hours after the second
set of sampling data was acquired. If the third sample shows that either of the excursion criteria in (a)
or (b) are present, an excursion shall be confirmed. If the third sample does not show that the
excursion criteria in (a) or (b) are present, the first sample shall be considered to be an error.

10.13 If an excursion is not corrected within 60 days of confirmation, the licensee shall either. (a) terminate
injection of lixiviant within the well field until aquifer cleanup is complete; or (b) increase the surety in an
amount to cover the full third-party cost of correcting and cleaning up the excursion. The surety increase
for horizontal and vertical excursions shall be calculated using the method described on page
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4-22, Section 4.3.1 of the FEIS. The surety increase shall remain in force until the NRC has verified
that the excursion has been corrected and cleaned up. The written 60-day excursion report, filed
pursuant to LC 12.1, shall identify which course of action [(a) or(b) listed above] the licensee is taking.

10.14 At the Unit 1 or Crownpoint sites, if a vertical excursion is confirmed in the Dakota Sandstone aquifer,
the licensee shall complete and sample monitor wells to determine if the vertical excursion has impacted
any other overlying aquifers that could sustain yields greater than 150 galday (568 Uday). The specific
aquifers to be monitored shall be identified in the licensee's 60-day excursion report, filed pursuant to
LC 12.1.

10.15 At the Crownpoint site, from initial lixiviant infection through the completion of groundwater restoration
activities, the licensee shall maintain ,a cfnuofiOeed(pumping) until the groundwater quality in the
well fields has been determined by thoNRC to be fulyres.ored to the required limits established
pursuant to LC 10.21. e

10.16 During groundwater restorafioibn activities at production-scale well field. within either the Unit 1 or
Crownpoint sites, the licdiWnie shall reimburse the operators of the Cro-rpoint water supply wells for
any increased pumpingind W0e1lork-over costs associated w1."droir water levels due to
groundwater restoratio M ctivibi.a ,3his reimbursement require'iern't doesl not apply to restoration
demonstrations of s:a,!scale well.4b1ads.

10.17 Prior to injection of lixiviant in a 1dAnonitd well ompleted19 the Westwater Canyon
aquifer and shall encikcle the welliieafta disRanc of m) frorriithe edge of the production or
injection wells and 4ooft (122 ) b'eri.ach mori tor.';i4The'angle f~oned by lines drawn from
any production well to~he tr we, lisl 75 d-4grees. At the Church Rock
site, Westwater Canwyh aquift onditbi I 'shtl1 f b ated' reatinpiroduction mine workings as if
they were injection orip'roduct6is. Sa Q4f lmencies onitcf wells completed in the
Westwater Canyon aqlufer shI L

10.18 Prior to injection of lixivian't in a well f d rnpointslies, monitor wells shall be
completed in the Dakota i-idstone aquife . jfiWells sti2ll be plated at a minimum density of one
well per 4 acres (1.62 ha) of fetfield. SampIlnB frequencies fordhese wells shall be as stated in LC
1 1.3. L/ ~

10.19 Prior to injection of lixiviant at the Uni V1t, thilicepsiee all complete a minimum of three monitor
wells in the overlying Dakota Sandstone aqhuif(rbetween the well fields and the town of Crownpoint
water supply wells, in addition to the wells required by LC 10.18. Groundwater restoration goals and
upper control limits for these wells will be established pursuant to LCs 10.21 and 10.22, except that
upper control limits shall be established for these wells on a well-by-well basis. Sampling frequencies
for these wells shall be as stated in LC 11.3.

10.20 Prior to injection of lixiviant in a well field at the Church Rock site, monitor wells shall be completed in:
(a) the Brushy Basin "Bo sand aquifer and (b) the Dakota Sandstone aquifer. Monitor wells completed
in the Brushy Basin WB" sand aquifer shall be placed at a minimum density of one well per 4 acres
(1.62 ha) of well field. Monitor wells completed in the Dakota sandstone aquifer shall be placed at a
minimum density of one well per 8 acres (3.24 ha) of well field. Any openings of the existing mine
workings into the Brushy Basin B" sand, or Dakota Sandstone aquifers, shall be monitored by Brushy
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Basin *B" sand or Dakota Sandstone monitor wells placed within 40 ft (12 m) of the openings. These
wells shall be placed down-gradient from the openings. Sampling frequencies for all monitor wells
completed in the Brushy Basin and Dakota Sandstone aquifers shall be as stated in LC 11.3.

10.21 Lixiviant shall not be injected into a well field before groundwater quality data is collected and analyzed
to establish groundwater restoration goals for each monitored aquifer of the well field, as follows:

A) The licensee shall establish groundwater restoration goals by analyzing three independently-
collected groundwater samples of formation water from: (1) each monitor well in the well field;
and (2) a minimum of one production/injection well per acre of well field. Samples shall be
collected a minimum of 14 days apart from~each other. Groundwater restoration goals shall be
established on a parameter-by; pramete4.t __sisWith the primary restoration goal to return all
parameters to average pre.xT*ix!Vf t injection n;ditif.fslf groundwater quality parameters cannot
be returned to average prelli~ivant injection levels, the secondary goal shall be to return
groundwater quality tpotiemaximum concentration limits aspecified in the U.S. Environmental
Protection Agency (EPA) secondary and primary drinking watertegulations. The secondary
restoration goal fof'b grium and fluoride shall be set to the Staletf New Mexico primary drinking
water standard. AThe sse.ndary restoration goal for uranjiTmsh&lbe 0.44 mg/L (300 pCVL).

B) In establishing restorat ionla">Ve following parametershall bepeasured: alkalinity,
ammonium, a renic, bariur onatib ong.ad"Rtin, calcium, carbonate, chloride,
chromium, copper, fluoride-f0"rical cQfluCtivity~rorf'-ead, magnesium, manganese, mercury,
molybdenumLfickel, nitrate.. 2 Xti'd radium-228, selenium,
sodium, silvefr.,ulfateX total do Be solids, u'tum,.yanadium, zi gross Beta, and gross
Alpha (excludinq rad6 n goat-'Ror each of these parameters
shall be estab ished bie6 of the.;ata cltected. Prior to calculating a
groundwater restoratiop..g6ot r aOneir~ 6ufliers slf 'e eli ' iated using methods
consistent withiethose spX26i in j 989r4tS§atisti6S Analysig of Ground-Water Monitoring
Data at RCRA n %urce C oriN(sdlrfVTctI Faci lits, Interim Guidance.'
Parameter concentations determin4 W h Rev outlierskIll not be used in establishing
groundwater resto atidn goals.

10.22 Lixiviant shall not be injected into a well field before groundwatv quality data is collected and analyzed
to establish upper control limits for lah monitored aquiffelf the well field, as follows:

A) The licensee shall analyze three independently-collected groundwater samples of formation water
from each monitor well in the well field. Samples shall be collected a minimum of 14 days apart
from each other.

B) The upper control limit parameters shall be chloride, bicarbonate, and electrical conductivity
[corrected to a temperature of 250C (770F)]. The concentrations of these upper control limit
parameters shall be established for each well field by calculating the baseline mean of the upper
control limit parameter concentration, and adding 5 standard deviations. Prior to calculating
upper control limits, outliers shall be eliminated using methods consistent with those specified in
EPA's 1989, Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim
Guidance." Values determined to be high and low outliers will not be used in the calculation of
upper control limits.

10.23 Prior to injection of lixiviant in a well field, groundwater pump tests shall be performed to determine if
overlying aquitards are adequate confining layers, and to confirm that horizontal monitor wells for that
well field are completed in the Westwater Canyon aquifer.

-J
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10.24 The licensee shall perform mechanical well integrity tests on each injection and production well: (a)
before the well is first used for in situ leach uranium extraction; (b) after each time the well has been
serviced with equipment or otherwise subjected to procedures that could damage well casing; and (c) at
least once every 5 years the well is in use. After a well has been completed and opened into the
aquifer, a packer shall be set above the well screen and each well casing shall be filled with water. The
well shall be pressurized with either air or water to 125 psi (862 kPa) at the land surface, or 25 percent
above the expected operating pressure, whichever is greater. A well shall have passed the test if a
pressure drop of no more than 10 percent occurred over 30 minutes.

10.25 If it is determined that a vertical connection exists in a well field between the Westwater Canyon aquifer
and the Cow Springs aquifer, monitor wells will be. completed in the Cow Springs aquifer within that well
field at a minimum density of one well per 44cr6s .i.. a) of well field. Groundwater restoration goals
and upper control limits will be estalh-isd i'for thiese'weIlst ursuant to LCs 10.21 and 10.22. Sampling
frequencies for all monitor wells-c&6m0eted in the Cow SpringdsAquifer shall be as stated in LC 11.3.

10.26 Prior to injecting lixiviant at-.avtte, or processing licensed material atAhe Crownpoint site, HRI shall
provide and receive NRCi62ceptance - for that site - information, calctflations, and analyses to
document the adequagy.of thlei4design of waste retention ponds.andt14f1associated embankments (if
applicable), liners, and)*droldg&i'pcharacteristics. HRI shWill1emonstrate that the criteria described
in the following docurnerfits have1b met: 10 CFR dix A, Criterion 5A regarding surface
impoundment designpRegulatorytii!e 3.11 sgnoiiiction, and ispection of Embankment
Retention Systems fopUranium MtIW13,.!s' -82R1 Hydro!6gi6..esign Criteria for Tailings Retention
Systems,"; and Fina Staff TechnidWl1'psitiont."esin df Ei6sion Protectibf 4Covers for Stabilization of
Uranium Mill Tailing$9Sites." IN '.bles ba s
information in the folldWing Ali i.... 02

A) maps and detailed dra ihasUtlining At -&gefreas offip'cipal Watercourses and drainage
features at the g ff&

B) drainage basin ciaacteristics, inclu j" esgid charactepstics, vegetative cover, local
topography, flood P61rs, geomorph id e'risticshnd surf iaI and bedrock geology;

C) maps and detailed drawZins showing the location of site f atures, particularly the location of the
retention ponds and diversion,'khannls; .

E) analyses and calculations for water surface profiles and velocities associated with the ability of
the retention ponds or diversion channels to resist or limit erosion and flooding;

F) analyses and computations of riprap or erosion protection needed to protect the retention ponds;

G) specific details on the design, construction, maintenance, and operation of the waste retention
ponds and embankments (where applicable);

H) specific details on the design, construction, maintenance, and operation of the liners and leak
detection system.

I) any other analyses and computations which demonstrate that applicable design criteria have
been met.
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10.27 Prior to the injection of lixiviant at the Crownpoint site, the licensee shall:

A) Replace the town of Crownpoint's water supply wells NTUA-1, NTUA-2, BIA-3, BIA-5, and BIA-6,
construct the necessary water pipeline, and provide funds so the existing water supply systems of
the Navajo Tribal Utility Authority (NTUA) and the Bureau of Indian Affairs (BIA) can be
connected to the new wells. Any new wells, pumps, pipelines, and other changes to the existing
water supply systems, made necessary by the replacement of the wells specified above, shall be
made such that the systems can continue to provide at least the same quantity of water as the
existing systems. The new wells shall be located so that the water quality at each individual well
head does not exceed the EPA's primary and secondary drinking water standards, and does not
exceed a concentration of 0.44 mg/L (3004pC.L) uranium, as a result of in situ leach uranium
extraction activities at the Unit and Wmq>G rqites To determine the appropriate placement
of the new wells, the licenspeeidfT 0o0rdinate With thieppropriate agencies and regulatory
authorities, including BI7JFtJA, the Navajo Nation Department of Water Development and
Water Resources, arn.the Navajo Nation EPA.

B) Abandon and sealV6l1s NTUA-1, NTUA-2, BIA-3, BIA-5, and I'A-. in accordance with applicable
.requirements so~these'e~l.cannot become future pathways forfthe vertical movement of
contaminants. goi

10.28 Prior to the injection of lixiviant at Th Cu.rch ck Sectiorty.ite, Unit ite, or the Crownpoint site,
the licensee shall submit to the N resQ1tW.:fa groundwcater restoration demonstration
conducted at the Cljircuh Rock Seit.on:8 .site, eiienbraotion shall berinducted on a scale,
acceptable to the NRC, that is-trge;YS.'u to deter &qthe(s6um.ber of pZ<rd volumes that shall be
required to restor a1.p'ductz ecal-

[Applicable Amendmerit, 2] _za

10.29 Before starting uraniume i oeirsase ell field'tAthe Church Rock site, the
licensee shall submit antNRC-approveh groinfdae~irestoration plan ir the entire project. At a
minimum, this plan shall in6ftjde: (a) a prop ~ i*'toraton scheduf8''(b) a general description of the
restoration methodology; anh&(c)}a description off post restoratioroundwater monitoring.

10.30 Prior to injecting lixiviant at any of th1ites; the licensee still submit an NRC-approved procedure-level,
detailed effluent and environmental r lnkaddition, the licensee shall develop and
administer its radiological effluent and environmenta1 monitoring program consistent with Regulatory
Guide 4.14. The licensee shall maintain, at a minimum, three airborne effluent monitoring stations at
each site, at the locations described in COP (Rev.2.0) Table 9.5-1.

10.31 Prior to the injection of lixiviant at the Church Rock site, the licensee shall conduct a Westwater Canyon
aquifer step-rate injection (fracture) test within the Church Rock site boundaries, but outside future well
field areas. One such test at the Unit 1 or Crownpoint site shall also be performed before lixiviant
injection begins at either of these sites.

10.32 Prior to the injection of lixiviant at any of the sites, the licensee shall: (a) collect sufficient water quality
data to generally characterize the water quality of the Cow Springs aquifer beneath each of the project
sites, by completing and sampling wells for the following water quality parameters: alkalinity,
ammonium, arsenic, barium, bicarbonate, boron, cadmium, calcium, carbonate, chloride, chromium,
copper, fluoride, electrical conductivity, iron, lead, magnesium, manganese, mercury, molybdenum,
nickel, nitrate, pH, potassium, combined radium-226 and radium-228, selenium, sodium, silver, sulfate,
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total dissolved solids, uranium, vanadium, zinc, gross Beta and gross Alpha (excluding radon,
uranium, and radium); and (b) conduct sufficient pumping tests to determine if the Cow Springs
aquifer beneath each of the sites is hydraulically confined from the Westwater Canyon aquifer.

SECTION 11: MONITORING, RECORDING AND BOOKING REQUIREMENTS

11.1 The results of the following activities, operations, or actions shall be documented: sampling; analyses;
surveys or monitoring; survey/ monitoring equipment calibrations; reports on audits and inspections;
emergency generator use and maintenance records; all meetings and training courses required by this
license; and any subsequent reviews, investigations,,_or corrective actions. Unless otherwise specified
in a license condition or applicable NCR'0rfe90latbto ,allfocumentation required by this license shall be
maintained for a period of at leastf~ivft(S)ybarslby' Me lfbdnsee at its facility, and is subject to NRC
review and inspection.

11.2 Flow rates on each injection
shall be measured and reed

11.3 Formation water, frormpnil
restoration activities, ,Ihiall b
and the results docufriented
sample frequency stHA be ii
until the excursion is conclu,
parameters are redutce'd to t

11.4 Radiation Work Permits sha
Regulatory Guide 8.31k

11.5 Site inspections and reMiwc
Section 2.3.1 and 2.3.2 of

pressures on the entire system,

uaueraction or groundwater
ameters atJ~east once every 14 days,

Otive actioh fbr a confirmed excursion,
for the upper control limit parameters
red correct when all upper control limit

itfh descriibed in Section 2.2 of

as described in

11.6 The licensee shall impleme6nti.comprehensive bioassay
…ui…e R 22 {4

Iram that conforms to Regulatory

\_Wl.\'- ,.. CFsu

11.7 Until license termination, the licenseeshal qa airt Mcu mentation on all spills of source or 11 e.(2)
byproduct materials, and all spills of process cliemicals. Documented information shall include date,
volume of spill, total activity, survey results, corrective actions, results of remediation surveys, and a
map showing spill location and impacted area. After any spill the licensee shall also determine whether
the NRC must be notified, pursuant to LC 12.4.

11.8 Prior to land application of waste water, the licensee shall submit and receive NRC acceptance of a plan
outlining how the licensee will monitor constituent buildup in soils resulting from the land application.
The plan should identify the constituents resulting from land application that will be monitored,
constituent threshold values for discontinuing land application and justification for the values selected.
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SECTION 12: REPORTING REQUIREMENTS

12.1 The licensee shall notify the NRC by telephone within 24 hrs of confirming a lixiviant excursion, and by
letter within 7 days from the time the excursion is confirmed, pursuant to LC 10.12. A written report
describing the excursion event, corrective actions taken, and the corrective action results shall be
submitted to the NRC within 60 days of the excursion confirmation. If wells are still on excursion when
the report is submitted, the report shall also contain a schedule for submitting additional reports to the
NRC describing the excursion event, corrective actions taken, and results obtained. In the case of a
confirmed vertical excursion, the report shall also contain a projected completion date for
characterization of the extent of the verticalexcursion.

12.2 The licensee shall notify the NRCGb:y-eWh'one within 48 f.otrS of confirming a retention pond liner leak,
pursuant to LC 10.5. A writtenleoptt shall be submitted to theJNC within 30 days of the leak
confirmation. This report shal lirnfclude analytical data, describe tieŽ+^corrective action taken, and discuss
the results of that action. all k

12.3 The licensee shall subnitthe (equijed effluent reports in accordance withl ^10 CFR Part 40.65. The
licensee shall submit thgkinforrrmatiornspecified in Section 7 ofa10latoryf~uide 4.14, in addition to the
reports required by 1 D0;`FR Par04.dib. /DANA X h D } / S '

12.4 The licensee shall notify the ihon;e;within 48!' ot-rs of any spilr[t source or 11 e.(2)
byproduct materials}nd all spills'tprocess phemit:alsa1 Msght have a"radiological impact on the
environment. The rotificationshalrb' fblwed, withiiie7>'days by iubmitta;Zf a written report detailing
the conditions leadirlg'o the eift, cJ oiX vcti.rss'taer§,andje'suits acjieved. This shall be done in
addition to meeting the requi t ad -4 I -E'V

12.5 In addition to reportingxposute pffitfirioactivematerial in 4Accordance with
10 CFR Part 20.2202, itd licens l biill t rep~t within 30 days of such
reportable incidents, defallhing the condi'ion ii6Jii tljicident, potrective actions taken, and results
achieved. , mg

12.6 In the event the licensee's approved waste disposal agreemenpires or is terminated, the licensee
shall notify the NRC in writing within7 ong d er. h expiration date.

12.7 As part of the licensee's decommissioning activi ies r a site, the licensee shall submit to the NRC for
review and approval a detailed site reclamation plan. The plan shall be submitted at least 12 months
prior to the planned final shutdown of uranium extraction operations at the site. If depressions appear
at the land surface due to subsurface collapse from in situ leach uranium extraction activities, the
licensee shall return the land surface to its general contour as part of the surface reclamation activities.
Before release of any site to unrestricted use, the licensee shall provide information to the NRC
verifying that radionuclide concentrations, due to licensed materials, meet radiation standards for
unrestricted release.
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12.8 The licensee shall provide in an annual report to the NRC, a description of all changes, tests, and
experiments made or conducted pursuant to LC 9.4, including a summary of the safety and
environmental evaluation of each such action. As part of this annual report, the licensee shall include
any COP pages revised pursuant to LC 9.4.

REGULATORY COMMISSION

Dated: -.D 0
Ip.*

Fr-1-

xv A. i 1 ~ g



ATTACOHMENT A

The licensee shall conduct its operations in accordance with all commitments, representations,
and statements made in the following submittals, which are hereby incorporated by reference,
except where superseded by license conditions in this license:

- May 8, 1989 (Crownpoint Facility Supplemental Environmental Report)
- July 13, 1989 (Crownpoint Cultural Resources Survey)
- January 6, 1992 (Unit I Allotted Lease Program Environmental Assessment (EA))
- July 31, 1992 (Unit I and Crownpoint Project Environmental Reports)
- October 9, 1992 (Unit 1 Underground Injection Control (UIC) Application)
- October 30, 1992 (Cultural Resources-Environmental Assessment and Management Plan

for Crownpoint, NM)
- March 16, 1993 (Churchrock Project Revised Environmental Report)
- March 16, 1993 (Section 9 Pilot Summary Report)
- April 5, 1993 (page changes)
- April 6, 1993 (page changes)
- July 26, 1993 (page changes)
- October 11, 1993 (page changes)
- October 18, 1993 (Analysis of Hydrodynamic Control at Crownpoint and Churchrock)
- October 19, 1993 (Churchrock Surface Hydrology Analysis)
- October 19,1993 (Churchrock and Crownpoint Aquifer Modeling Supplement)
- November 11, 1993 (page changes)
- January 24, 1994 (page changes)
- November 20, 1993 (Response to NRC Request for Additional Information)
- February 23, 1994 (Description of Radon Emission Controls)
- January 6, 1995 (EA Allotted Lease Program Unit 1)
- October 9, 1995 (Unit 1 UIC Application)
- February 20, 1996 (Response to NRC Comments)
- April 10, 1996 (Response to NRC Comments)
- May 3,1996 (Response to NRC Comments)
- June 18, 1996 (Unit 1 Water Quality Information)
- August 15. 1996 (Response to NRC Comments)
- August 16, 1996 (Response to NRC Comments)
- August21, 1996 (page changes)
- August 30, 1996 (Response to NRC Comments)
- September 5. 1996 (Surface Water Drainage Analysis at Churchrock)
- September 6,1996 (page changes)
- September 13, 1996 (Response to NRC Comments)
- September 27, 1996 (Response to NRC Comments)
- September 30, 1996 (Crownpoint Uranium Project COP, Rev. 0.0)
- October 15, 1996 (Response to NRC Comments)

October 18, 1996 (Restoration Standards Commitment)
- October 20, 1996 (Response to NRC Comments)
- October 29, 1996 (Response to NRC Comments)
- November 18, 1996 (Response to NRC Comments)
- November 26, 1996 (Response to NRC Comments)
- December 20, 1996 (NRC Proposed Requirements and Recommendations)
- December 26, 1996 (HRI Acceptance Letter to NRC Proposed Requirements and

Recommendations)
- April 1, 1997 (NRC Proposed Requirements)
- April 25, 1997 (HRI Acceptance Letter to NRC Proposed Requirements)
- May 15, 1997 (Crownpoint Uranium Project COP, Rev 1.0)
- June 16,1997 (Churchrock Design Specifications for Surface Water Diversion Channel)
- July 9, 1997 (HRI Electric Power Supply Commitment)
- August 18, 1997 (Response to NRC Comments)
- October 24, 1997 (HRI Commitment on Groundwater Baseline Sampling)



ATTACHMENT V
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2.6.2 MINE ZONE GEOLOGY

Numerous exploration holes have been drilled which delineate the
-- area. Figures 2.6-5 through 2.6-10 are detailed cross sections and Index

geologic features in the area. In addition, Appendix A contains cutting an
recently drilled test wells.

The Churchrock project contains mineralization In the Westwati
Jurassic Morrison forrnation. This section of the Westwater has been arbitrar
In the project area. As described previously, the Westwater was deposit
sequence with a preponderance of thick arkosic sandstone on the west sli
shaling out to the east and northeast at the distal edge of the fan. At Church
of a medium to coarse- gralned, moderately sorted conglomeratic sandstone
intermixed throughout the section. Sieve analysis of well CR-3 is shown on F
air permeability studies Indicate permeability of 8.048 to 1.450 darcles, hi
Indicate lower permeabilIty In the 850 millidarcy range. The 'A" sand Is appr
the area.

Uranium mineralization within the "A sand occurs In Individual
contains 9 roll fronts In separate horizons. These nlie horizons are shown on
2.6-8) with their designations.

The roll fronts form elongate tabular deposits along the iron-redox
varies in thickness, but averages nine feet In each zone, for a combined I
Churchrock ore body. Fronts contain ore grade mineralization (mineralizatior
a 5300 foot length. each front has an average width between 80 and 200
nature of the rolls, the overall dimension of the ore body Is 5300 feet long by 8

The uranium ore occurs as coffinite and uraninite concentrete
occurs on grain margins and at grain contacts. Below the 'A7 sand Is
designated the BAA sand for the purpose of this project. The 'A saec
mineralization, is the lower-most unit of the Westwater Member and les on t
There is 150 feet of Recapture shale overlying the Cow Springs sandstone.

Above the 'A' sand is the Brushy Basin Member of the Monisor
upper and lower bentonitic shales sandwiching a sand horizon. These hav
shale, for the lower shale horizon, "BP shale for the upper shale horizons and'
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Overlying the Brushy Basin member Is the Dakota Formation cotnposed i
Interbedded shales and coal seams. The Dakota sands are the overlying mothorzone.

Exploration drilling has Indicated the presence of uranium minerl
If future drilling indicates a minable resource, this will be addressed by
necessary monitoring safeguards will be proposed.

zatlon in
a future

From the top of the Dakota to the surface is the Cretaceous Manc* Shale.

Old Churchrock mine workings exdensively cover the ore area
T16N, R1BW. Unmined ore extensions surround the old workings, as shown
13. HRI will solution-mine these extensions from the surface with Injection
completed in these zones, as well as virgin ore In deeper horizons. H-IRI will
ore to gain maximum recovery with minimal dilution of uranium-bearing
extraction wells adjacent to the workings and Injection wells in the ore further
Is antlcipated that lIxviant will enter the workIngs during the operation. Any
will be restored concurrently with the normal restoration of surrounding ore ho
baseline.
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2.7.2 Hydrologic Testing

a A hydrological test was conducted in September and October, 1
Inc. CHRI) Churchrock in-situ uranium project In Section 8, McKinley Counts
was designed to provide the hydrologic .parameters which when coup!
geological Information, would allow a characterization of our proposed pro
of continuity and leakage potential.

This was the second regional pump test which HRI ran for thl
test was run In January, 1988. However, the observation well (CR4) c
(AA sand) underlying our proposed production horizon responded to the p
that test. A re-examination of the well completion for CR4 indicated
open Into our production zone, the Westwater Canyon. As a result.
changes, as described below, were completed prior to the second test.

2.7.2.1 Geology

A stratigraphic column for the Churchrock area is presented
proposed production horizon Is noted as the 'Am and 'AA' sands, and Is
Member of the Morrison Formation. The first underlying sandstone t
Springs. The AA clay Is the aquiclude separating the A end AA sands.
of the Morrison Formation immediately overlies the Westwater. Typical
continuous clay, however, In this area, the clay Is bifurcated by a sand
'B" sand. Overlying the Brushy Basin Is another sandstone, the Dakota Fo

Table 2.7-1 lists the various zones and their approximate thic
area. Also listed are the wells completed in each of the sands.

2-7.2.2 Pro-Test Preparation

A plan view of the regional test wells Is shown In Figure 2.7-
wells completed into the Westwamer Canyon aquifer were chosen for
characterization of the aquifer over a large region; (2) to provide additiona
and Individual roll fronts. The monitor wells In the over and underlying r
feet from the pumped well in order to maximize the stress (induced by p i
confining the Westwater Canyon aquifer.

All wells are completed with Control fiberglass 4FRP) casing, c
direct comparisons of different well completions, a variety of techniques a
basket and screen' completion, the well was drilled to final TD, the casi
and screen run to the bottom, and the well cemented through the cement t
the cement basket was drilled and the well developed through the scrI
completion, the well was drilled to the tope of the target zone, cased,
through the bottom of the casing and Into the zone. Later, a screen
placed across the open hole Interval. The 'perforated' wells were I
cemented, and subsequently jet perforated with shaped charges across
completion, all wells were produced until clean using a submersible pump
2.7-2 provides well completion Information (depths, open intervals, etc. I
test wells.

As noted above, CR4 was suspected of allowing hydraulic c
'A' and 'AA' sands during the original pump test. In August, 1988, e
underreaming and then cementing through the clay {"AA Clay') separati
underlying zone. Another well (CR-7) was drilled as a replacement to C X
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Table 2.7-1

Typical Thickness of Zones

HPI-, Inc.
Churchrock Project

Section 8, McKinley County, New Mexico

PAGE 05

Dakota Sandstone
Upper Clay, Brushy Basin
Brushy Basin Sand
Lower Clay, Brushy Basin
Westwater Sand

Lower Clay, Westwater
Lower Westwater Sand

2nd Overlying
B Clay
1 Sand, 1st Overlying
A Clay
A Sand

200
20
25
35

200 CR-3.
CR-6,

AA Cay 12
AA Sand, 1st Underlying 40

I-.-

I

�11-1
I .
bR-2

R-5
R-8

�R-7 -
I
I

I

i

II

I

i

I
II
i

I
I

i

I
I
i

I

II

i
i
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Table 2.7-2

. We11 Description

lydro Pusourvrs, Inc.
Churchrowk ProjecIE

Section 9, McKinley County
Neu Mexico

II
NI.-

aa(a

a

Formation

Total Depth (ft)

5ing Type

ing 1.D. (in)

Casing Depth (Vt)

Cement. Basket Depth (ft)

Open Interval (Ft)

CR-1

Dakota

650

Fiberglass

4.33

568

569

570-650

CR-2

Brushy
Basin

690

Fiberglaxs

4-33

650

650

650-681

CR-3

Restwater

914

Fiberglass

6.25

693

None

690-914

CR-S

Westwater

910

Fiberglass

4.33

679

None

691-910

CR-6

Mestuater

797

Fibergl ass

4.83

539

561

590-797

CR-7

Westwater
"mR Sand"

960

Fiberglass

4.33

960

tione

927-937

CR-B

IWestuater

900

Fiberglass

4.33

* 900

aI

706-716
604-914
1377-e97

T40 -Cb~owp-ail . - . Se ean . 5&reen - "rern --- C F e . SorePn. . . PF

0.008" 0.DOW" Ml Screen, 0.008" Shnapd shaed

W/ Bottom ¶/ Bottom sawed Charge, Charge,

Cap Knocked Cap Knocked SloL .2 sft. 2 sh/ft
Ir uElF-

Distance From Pumping Well (Pt)

Figure & Table Numbers

99.3

B.1

06.1

6.2

0

6.3

536

6.4

1021

B.5

*59.2

8.6 6.7

a
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cemented into the underlying zone (the AA sand) and then perforated. In
drilled, cased and perforated Into the Westwater Canyon sand to provide

- point between the pumped well CR-3 and well CR-6 to the south.

A 15 horsepower Grundfos SPI 6-16 pump, equipped with a ct
7/8 tubing to a depth of 690 feet In well CR-3. A double meter system
valves) plus an upstream pressure gauge were placed near CR-3 to allow n
and surface flowing pressures during the test. In addition, a stopwatch
gallon container were placed at well CR-3 to be used as the final check of f

During the January, 1988 pump test. the water level measuremi
using the conductance of electric line placed Into the wells as indicator of
method is commonly used for hydrologic tests and Is satisfactory, It Is subj
at the deep water levels encountered at Churchrock (about 450 feet) than
piezometers or pressure transducers. Because of this and to ensure confi
pressure transducers were used In all of the observation wells during
hydrologic test.

The pressure transducers were connected to a single multi ch
surface which surveyed the plezometers at preset times, storing thoi
memory. In addition, a transducer was placed in a thirty Inch PVC tut
ground and open to the air, to record barometric pressure. This was alI
logger, The data logger and transducers were leased from Resource '
(URTG'). RTG also supervised the Installation and setup of the system and
operation during the test.

Manual water level measurements were used only In the p
pumping fluid level is very sensitive to flowrate changes, thus, a continu
in maintaining a constant flowrate during a pump test. One Inch l.D.
attached to the drop pipe holding the pump In CR-3. An electric line was
continuous length tubing until water was reached and the level measured.

2.7.2.3 Antecedent Conditions

The aquifers In the Churchrock area had been depressurized so
for the underground mining taking place nearby. The mining was stoppe
the pumping continued for some time. The last facility to stop dewat
plant to the north of Churchrock in January, 1986. Since that time, wate
the Churchrock area. The Potentiometric Surface Map is shown In Figure

Recording of antecedent conditions with the downhole press
12:30 p.. on 9-27-88. three days prior to starting of the pump in CR-3
level In the Westwater Canyon during those three days was calculated to

2.7.2.4 Hydrologic Testing

Pumping of CR-3 started at 9:20 a.m. on 9-3088. The pump
72 hours until 9:24 a.m., 10-3-88 at an average flowrate of 1.1 gpm.
continued until 9:03 a.m. on 10-6-88. During drawdown and bul
measurements were made on the pumped well CR-3, while compute
collected on all observation wells.
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Twenty-four hour surveillance was maintained throughout te test
equipment, flowrates, and fluid levels with one man per shift during th$ antecet
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2.7.5 Differential Pressures Between Zones

The fluid pressure within the Westwater Canyon Sandstone in thi
considerably lower than that In either the first overlying sand (The Poisor
overlying sand (the Dakota) as evidenced by fluid levels measured In obser
Just to the north of the Old Churchrock mine workings. This will cause
these overlying sands and Into the Wastwater Canyon, If a hydraulic conn
zones. The fluid levels in the Section 8 observation wells have been r
early 1988, and show that presently (January,1993) the pressure in th
30.7 feet (of water) higher than that In the Westwater Canyon, while th
58.9 feet greater than in the Westwater. These piezometric pressures
elevation.

The differences In pressure potential between these three zones
dewatering of the aquifers at differing flowrates for underground mining
area stopped about January, 1986. Although the water levels have been r
pressure recovery has slowed considerably with time, which is norr
piezometric levels between the Poison Canyon and the Westwater Cany
change, month-to-month, from January, 1992 through January. 1993 of'
calculated on a yearly basis. Thus, the differential pressure with the Dako
greater than the Westwater would extend decades Into the future (30.7 fI
equilibrium is accomplished, even discounted that the changes would natu
time, Increasing the time to equivalence significantly.

Presently, these differential pressures would cause a sub I
Westwater Canyon with water from the overlying aquifers, if any of the
Churchrock site extend up and into the Poison Canyon, and than Into the C

~*^ A migration of water into the Westwater would take considerably press
Churchrock site, and such a reversal would not be expected during ft
surrounding the site.

2.7.6 Water Level Rebound

Since HRI began measuring water levels In the Churchrock area iI
have Increased significantly (Figure 2.7-17). This rebound is the result
watering as discussed in 2.7-5.
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two man crew during drawdown and recovery.

2.7.2.6 Analysis and Results

After the recovery portion of the test, the date logger and
collected and expressed to RTG for data reduction. The raw computer di
monitor well, were dumped from the data logger by RTG and put in a for
computer programs. This was then sent to HRI for analysis.

The data was tabulated, corrected for barometric and anteceden
Table 2 Appendix E lists the various tables and figures corresponding to thi
3 Appendix E Is a composite graph of over/underlying monitor wells
Westwater well CR-6 showing the fluid level change from antecedent thr
cartesian plot. Figure 4 Appendix E is the same except plotted for the
Westwater wells CR-5, CR-6, and CR-8. From Figures 3 and 4 Appendix E
there was substantial drawdown during pumping In all Westwater obse
actually buildup in over and underlying monitor wells at the same tim
Noordbergum effect and verifies the integrity of the clays which confinr
aquifer. I

other i
ita, both
n compa

conditic
individu
CR-1, C
)ugh reci
overlying
It can be
vation m

This
the We

.uipment were
barometric and
ble with HRI's

s. and plotted.
I wells. Figure

i-2, CR-7 and
!very time on a
well CR-1 and

been that while
'Ols, there was
tas due to the
htwater Canyon

During the time of the test, the aquifers were static In that n6 injectio
was taking place In our project area, other than from our pumping well, CF
corrections to the data are due to barometric fluctuations, anteced
discharge/recharge), and diurnal effects. The barometric Information wat
basic data gathering facility. AUL PLOTS have been corrected for this, oh
Include the raw data without that modification. The diurnal effects (fori
Appendix E) were considered negligible and disregarded In the analysis.

As noted above, only the Weastwater Canyon observation we
pumping phase of the test and as a result, only those wells were corn
recharge effect. The change In water levels for the full test, antecedent t,
shown in Figure B.4a Appendix E for well CA-5. Only barometric flucta
this figure. This same Information Is presented In tabular form as Table
the 68.8 hours prior to pumping was plotted on an expanded scale as Fig
straight line drawn through the points was done by regression and i
ft/day. The water levels, adjusted by this amount, were re-potted a
Figure B.4d Appendix E Is the Thels curve fit of the data from Figure
format. A computer was used to facilitate the analysis of this data. Iio
MANUALLY matched to the data on the computer. After this, a comp
calculate the transmissivities and storage coefficients.

Water levels from the Wettwater Canyon monitor wells CR-B a
the manner of CR-5 and are shown in the Figure groupings of B.5a-B.Sd
Appendix E, respectively. The calculated transmissivities and storage
Westwater Canyon observation wells are presented below. The permeabil
an aquifer thickness of 200 feet and a water viscosity of 1.06 cp.
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CR-8

Transmissivity
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1208
1326

Storage
Coefficient
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B.90e-5
4.13e-4
3.00e-4

t39
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42
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2.7.2.6 Confining Clays and Leakage Potential

Test analysis of the regional pump test shows excellent confining;
Canyon aquifer. This was evidenced by the lack or drawdown in the over i
wells while pumping or CR-3 and by the excellent match of the data from th
using the non-leaky Theis curve.

In addition, core analysis was performed on cores retrieved from th
Westwater Canyon Member from the underlying AA In well CR-7. Three &
Core Laboratories, resulting In an average permeability of 4.1 x 10 rnlillidat
10-6 md. and 1.3 x 10-). This Is 72 million times less than the 298 md aV
Theis curve fit.

Both the hydrologic test and the core Information make It appare
leachate migrating to zones outside our production horizon Is very low.

2-7.3 Exploration Boreholes

In Churchrock, many exploration holes were drilled during the 1950's,
before plugging regulations were In place and the natural drill mud must be i
plugging medium, additional actions will be undertaken before beginning wel
the adequacy of the natural mud. To state the case, natural drill mud plugging
demonstrated to be sufficient to prevent hydraulic connectivity In pump test
prior to operations and after completion of Injection, extraction and monitor v
will be undertaken. In Churchrock. since hole locations are documented,
coring the abandonment mud in selected holes to evaluate the gel strength
confining days will be undertaken. The gel strength Is a measure of the
overcome the tendency of the wellbore fluid to remain statib. This stress ca
in psI, estimated for a certain depth from the following equation:

Pressure, psi = .003 X GS X HID

Where GS = gel strength (lb/100 sq. ft.)

F depth (ft.)

D wellbore diameter (in.)

This equation Is taken from the paper uFactors Affecting the A
Waste Disposal Wells", presented by Ken E. Davis & Associates. The p
March, 1986 proceedings of the International Symposium on Subsurface Inj

Once the above mentioned coring Is completed, computer simu
pressures exerted by the mining operations at these unplugged locations.
to evaluate the advisability of drilling out and plugging these abandoned loco
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2.7.5 Differential Pressures Between Zones

The fluid pressure within the Westweter Canyon Sandstone In t
considerably lower than that in either the first overlying sand (The Poiso
overlying sand (the Dakota) as evidenced by fluid levels measured In observe
to the north of the Old Churchrock mine workings. This will cause wate
overlying sands and Into the Westwater Canyon, If a hydraulic connection exis
fluid levels In the Section 8 observation wells have been recorded periodic
show that presently (January,1 993) the pressure In the Poison Canyon sand Is
than that in the Westwater Canyon, while that In the Dakota sand Is 58.1
Westwater. These plezometric pressures have been adjusted for elevation.

The differences In pressure potential between these three zone,
dewatering of the aquifers at differing flowrates for underground mining. I
stopped about January, 19886. Although the water levels have been recoveri
recovery has slowed considerably with time, which Is normal. The dIffen
between the Poison Canyon and the Westwater Canyon sands had an averag
from January, 1992 through January. 1993 of 0.048 feet or 0.55 feet calculate
the differential pressure with the Dakota and the Poison Canyon greater I
extend decades Into the future (30.7 feeVO.55 feetlyear) before equillbriu
discounted that the changes would naturally become smaller with tim
equivalence significantly.

Presently, these differential pressures would cause a substantial
Canyon with water from the overlying aquifers, If any of the mine workings
extend up and Into the Poison Canyon, and then Into the Dakota sand. This
into the Westwater would take considerably pressure to reverse at the Old C
reversal would not be expected during the normal ISL operations surrounding

-a 2.7.6 Water Level Rebound

Since HRI began measuring water levels In the Churchrock are,
have increased significantly (Figure 2.7-17). This rebound Is the result of the
as discussed in 2.7-5.
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2.2.1.1 Stratigraphy

The San Juan Basin Is composed of approximately 0 - 10,000 feet of PaleoZo
sedimentary rock sequences which dip gently from the margins toward the c
are characterized by relatively small elongate domes, uplifts, and synclinal de

The stratigraphic descriptions presented will be limited to formations to be
leach operation or formations which may have environmentsa slgnrilicanc
generalized stratigraphic column Is shown In Figure 2.2-2.

Morrison Formation - The Morrison Formation, of Late Jurassic Age, 1I
Westwater Canyon, and Brushy Basin Members and Is the host formation fo
the area. In addition, the Westwater Canyon Member Is an aquifer of major Ir

Recapture Member - The Recapture Member Is the lowest part of the Mo
thickness from 50-300 feet In the region and averages approximately 150 fei
beds of reddish brown, grayish red, and light gray sandstone and siltstone.
the Cow Springs Sandstone west of the project area. No uranium deposits
In the Recapture.

Westwater Canyon Member - The Westwater Canyon Member consists of
light gray arkosic sandstone, claystone, and mudstone. It Is the majo
Morrison. Regionally, the Westwater Canyon ranges In thickness from 50 to
a relatively uniform thickness of approximately 235 feet in the vicinity of th
host for the major uranium deposits in the Morrison Formation. The u
poorly sorted sandstone units within the Westwater Canyon and Is dose
material which coats the sand grains.

Brushy Basin Member - The Brushy Basin Member consists dominani
contains thin lenses of sandstone, and a few thin beds of limestone. The B
feet thick In the region and Is approximately 190 feet thick at the project
Westwater Canyon Member, with which it intertongues, by an Increase In thi
decrease in thickness of sandstone faces. There are two distinct sandst
known Informally as the Jackpfli Sandstone and Poison Canyon Sand
uranium deposits. These units are described as alluvial fans and vary In thic
Poison Canyon Sandstone, which represents tongues of the Westwater
occurs at the project area. (Figure 2.2-2 Stratigraphic Column).

Dakota Sandstone - The Dakota Sandstone Is the basal formation
Unconformably overlies the Morrison Formation. The Dakota Is a gray-b
Interbedded conglomerate, shale, carbonaceous shale and coal. It is a ma
to represent the earliest transgression of Late Cretaceous seas. The Dakot
the San Juan Basin and thickens towards the center of the basin to abo
project area Is approximately 130 feet.

Mancos Shale -The Mancos Is a gray marine Upper Cretaceous shale con
sandstone. The Mancos varies In thickness up to 2000 feet regionally. T
tongues, the Mulatto and Satan, which Intertongue with the Mesa Verd
approximately 840 feet thick at the project area.

Mesa Verde Group - The Mesa Verde Group overlies the Mancos Shale
(Figure 2.2-2). It Is composed of several formations which are described bel
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2.3.2 Hydrologic Test

2.3.2.1 Irroduction

A hydrologic test was conducted In AprIl, 1991 at Hydro Resources, Inc. (H
project In McKiniey County, New Mexico. This test was designed to pro%
which, coupled with core and other geologic Information, will allow a ch~
production horizon in terms of continuity and leakage potential. Continuity
future wells drilled at the perimeter of the in nitu leach aSL) project and c
actually monitor the ISL mining, Although regional pump tests are of limited'
design purposes, flow tests on Individual wells can be devised to provide suc

2.3.2.2 Geology

The various tables and figures for this report are organized In the following
general informration about the test and the wells are Immedlately after the tW
general tables, and also in Appendix A, are the figures general to the ov
indWidual wells are contained In tables In Appendbi B and the figures and p
Appendix C. The well number provides the location of the data and figures
Instance, data for well CP-2 Is designated as 8.2 and 0.2 In the respective ai
B.8 and C.8.

The geology In this area has been described In detail In other reports (HF
summarized here only briefly. A stratigraphic column for the Crownpoint are
Figure 1 (USGS, 1977). HRI's proposed production horizon Is the Weatwa
the middle Member of the Morrison Formation (Jurassic age). Note Vu
Sandstone Member" Is used Interchangeably In this report with "Westwaterg
Sandstone Is a poorly sorted sandstone of about 320 feet thick In the
quantities of commercially producible uranium.

The Brushy Basin Shale Is the upper Member of the Morrison Formati
Westwater. This shale is continuous across the area and acts as the up
fluid movement) for the Westwater. It is noted as 115 feet thick in the regi
clay, as determined from geophysical logs, averages about 80 feet locally.
barrier to vertical migration of in situ leach fluids was a primary goal of t

The Dakota Formation is directly above the Brushy Basin Shale and Is pr
interbedded shale and silistone. It Is the first zone above the propos
significant permeability. Regionally, It Is 160 feet thick (Figure 1), but ove
Dakota was monitored during the pump test to ensure that It Is hyd
Westwater and may be designated during ISL mining as the flrst Overlying

Continuing upward, the Mancos Shale Formation Is immediately above the
the Two WeIls Sandstone Member, a 700+ feet of massive shale and a
thickness and extent that wells were not completed above it for monitoring

The aquiclude below the Weastwater Is the Recapture Shale, the lower M
and composed of about 255 feet of sit and mudstone. Uke the Mancos
Recapture Is of such thickness that wells were not drilled and completed
the Integrity of the Recapture as a barrier to downward flow of fluid In that
aqullude are not made arbitrarily.
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2.3.2.3 Monitor Well Preparation

A plan vew o the area with locations of the pump test wells is shown In
locations of the wets completed Into the Westwater Canyon aqulfbr were el
allow characterization of the aquifer over a large region, (2) to confirm the
upper aquiclude. especially to the north, and (3) to provide additional geologl
roll fronts. Multiple observation wells, at various distances and directions fror
to determine the homogeneity of an aquifer through the symmetry of i
variability of the calculated formation parameters. Figure 2 shows the loc
wells (CP-2, CP3) and the newer monitor walls (CP-6 through CP-1 0) In relatl
CP-5.

Various completion data are shown In Appendix A. Table 1. The older wells,
In 1980 and the steel casing cemented with cement baskets placed near
uncemented, sloued casing extending Into the Westwater below. Welts CP-'
with the larger diameter 10"3/42 casing since they wore Intended as dew
underground mine at CrDwnpolnt (Conoco, 1982). Well CP-5 (also known a
was completed with smaller 6-6/8' casing and equipped with a 30 horsepo'A
has provided water for the existing plant facilty since Its Installation.

The newer monitor welts (CP-6 through CPF-) were drilled In 1990 and cc
steel casing which was cemented from the bottom to the surface and then
charges, as shown In Appendix A, Table 1. Wells CP-6, CP-7 and CP-E
perforation In each of the top, middle and bottom (but above the M aAy
total of thirty feet. Well CP-9 was completed as an Individual zone well f
used for this test

An attempt was made to re-complete well CP-4, and then OP-I as a Dakota
two reasons,

1. These wells were reasonably close to the proposed pump test well,
(CP-5) then would serve two purposes of the pump test, nam
Westwater and the IntegrIty of the overlying aquiclude In the local

2. The costs could be minimized, since the re-completion costs war
drilling and completion costs of a new well.

The recompletion consisted of cementing off the lower section (the
perforating and developing the overlying Dakota. The risks associated wit
were readily understood since HRI personnel are experienced in drilling a
ISL and the oil field Industries. Problems did develop as anticipated. Dril
It to be abandoned, and the response of the Dakota in CP-i to the usual ft
and diurnal Influences was considered too poor for Its use as a monitor
drilled as a twin (a nearby well) to the Westwater monitor well, CP-B, and
thirty foot open hole section, (Appendbx A, Table 1). Field representat
engineer's Office were on site during the cementing of casing for the five no

Each monitor well to be used In the pump test (CP-2, CP-3, CP-6, CP-7,
using a combination of air compressors (for air letting) and submersible
were then monitored with Electric Handlines (also called E41lnes. Veil S
Steven's Chart Recorders to ensure that they responded to the ordinary ba
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2.3.2.4 Town of Crownpolnt Water Supply Wells

The town of Crownpoint has sk water supply wells, any of which may be on 0
water supply wells are dose enough to HRi's Crownpoint Project that this o
with the detailed fluid level measurements In a pump test (see Appendbc A,
preparation for our Area Pump Test, Mr. Salvador Chavez, Environmental Cs
Project, contacted the Navajo Tribal Utility Authority (NTUA) and the U.S. De
Indian Affairs (BIA) In September 1990. to ask if they would share the
production histories for the town water supply wells. They graciously provid
had at hand. Although they did not Include geophysical logs, It was enough
of the open zones (see Appendix A, Table 2). In addition, they allowed
metering facilities so that we could compile detailed flowrate data, and Jud
Pump Test. HRI gratefully acknowledges their cooperation.

HRI began reading the flow meters from the Individual Crownpoint town
Initially these meters were read twice daily, In the early morning and late afte
readings were rescheduled in mid-January, 1991 (partly because of weather
(in gallons per minute or 'gpm) from November, 1990, through April, 1991,
Appendix A, Figure 3, and for the BIA wells in Appendix A,. Figure 4. Note
produced over 80 gpm intermittently and four of the wells produced over 11
calculated as an average over the period between a particular meter's totaliz t

TransmissIvlry and Storage Coefficient are two aquifer parameters normall
This is usuaffy done most easily and accurately with a single well pumping a
several pump tests (USGS, 1977; Mobil, 1980) have already been condu
Crownpoint ISL site and the transrnissivfty and storage coefficient of the W
HRI felt It was not reasonable to Interfere with the normal operation of the c
during our pump test, but to concentrate Instead on demonstrating the Irt
and on showing the continuity between our monitor wells.

2.3.52. Pump Test Design

This Area Pump Test was to be conducted In either one or two phases.
investigation and would Involve producing from Well CP-8 at 100+ gpm for
of the same duration, unless interference from the Crownpoint Town water
(recovery) could be shortened. This would test the continuity between
through the degree of pressure response, determine the quality of the overl nI

Wells CP-8 and CP-10 are twinned wells (see Appendix A, Figure 2) comple
respectively. If the overlying aquiclude (Brushy Basin) was not adequa el
determined by the differences and the character of the drawdowns In -8
would Involve producing well CP-8 while monitoring the Dakota well, CP-1 0.
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Fluid level measurements In the monitor wells typicafly begln two to three day
order to determine antecedent conditions. If considerable and predictable, th
out of the subsequent test results. Because of possible and significant I
Crownpolrit water wells, HRI planned to begin monitoring for antecedent con
pumping.

The strength of barometric and diurnal effects can also be noted from the
these effects are large In relation to the resultant drawdowns, they too should

2.3.2.6 Pump Test Deta ls

Steven's Chart Recorders had been Installed on a number of the monitor
pumping In preparation for the test During that time, Mr. Chavez had
Steven's Recorders at the 400+ feet water levels typical for the monito
recorders were Installed on the Mine Zone wells (CP-6, CP-7 and CP-8) a
the recorders were converted from B-day clocks to 24 hour. In addition,
wells were geared at 1:5 (I.e.. one revolution of the drum to five feet of fi
Dakota well at the more sensitive 1:1 ratio.

Mine Zone monitor wells CP-2 and CP-3 were expected to have conside
CP-5, so the fluid levels In those wells were rmeasured manually during
measurements were taken from specific points marked at the top of the w
used for all readings on a particular well In order to remain consistent and
were also taken prior to Installing a recorder on a well and at other times du
recorder seemed appropriate,

Antecedent data collection began on Thursday, April 4, 1991. Barometric I
recording barometer which was maintained throughout the test at the eI
weather was poor (snow, wind) during much of the test, which was not un
had been taken, such as the construction of small sheds over some of the S
locations unprotected from the wind.

The pump In Well CP-5 and Phase One were started at 11 Dohours,
horsepower, 18 stage, REDA submersible pump In Well CP-5 draws e
providing a reliable power source and making Interruption of pumping mu
electrical generator. Twenty-four hour coverage was provided to conti
constant pumping flowrate, to ensure that the Steven's Recorders were tra
the charts, and to take the various manual fluid levels required.

A single, three-Inch McCrometer flow motor (Model MW 503). with a total
gpm), was used to measure the flowrates on well CP-5. Typically, HRI usi
allows the test to continue If meter problems develop. However, this mi
months earlier and the existing meter run was left Intact rather than mod
Initial target flowrate for CP-5 was 110 gallons per minute (gpm), but the p
rate and It was lowered to 105 gpm. and finally to 101.1 gpm over the entie
100.7 gpm over the last 24 hours. These rates are tabulated In Table B,5S I
C.5 ..
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Phase One proceeded as soheduled unti an Instantaneous power outage (c
locally) occurred at 0545 hours. 4-18"2, and caused the purnpto stop. It wI
before being restarted at the 100-101 gpm flowrate. This was the only Jr
pumping period. The pump was shut off manually at 1100 hours, 4-20-1 (aft
and the recovery portion of Phase One begun. Two representatives from r
Department (ED) visited the site during the drawdown of CP-5 to observe
personnel, and test procedures. In addition, two representatives of the NTUA
observed the test.

The drop In fluid level at the Westwater mohftor well CP-8, due to pumpin
measured, see Appendix A, Table 5). This compares to a rise In fluid level c
feet (Table 5) In WeOl CP-10. which monitors the overlying Dakota Sandstone
coupled with the actual rise In water level in CP-io caused HSI to end the
above) and not proceed Into Phase Two.

2.3±2-7 Analysis and Results

All Steven's Recorders had twenty-four hour clocks Installed for this pump te
hours Is required to completely track across the time scale of the chart Al
Into two-hour Increments and Input Into computer fes. Flies were also bu
flowrate readings. This data was then plotted versus time and scrutinized for
corrected or that Information deleted,

Welt locations were corrected for drill hole elevation to the mid-point of th
and are shown for wells CP-1 through CP48 In Appendix A. Table 3. SInce
Westwater and extends to just above the top of the Brushy Basin, the corr,
the bottom (TD) of the well. The elevations to the top of the casings for tho
Appendix A, Table 3. Surface locations and elevations for the Crownpolnt
USGS Topographic maps and are also noted In that Table. Distances
locations of the wells at the mid-point of the Westwater Canyon (Appendix
are tabulated In Appendix A, Table 4.
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The following are some abbreviations used In the various tables and plots forthis repo

antec
baro
corr
feet H20
F.L
gpm
MSL
regress
S
T

et

antecedent;
barometric;
correction;
feet of water;
fluid levels
Flowrate In gallon
feet above Mean .
linear regression-
storage coefficlerr
transmissivIty (ga

c per mint#;
3a Level Yevatlon;

=

A note on the precision of the various estimates of transrnfsslvity and storag
transmIsslvIty Is typically carried to four digits and the storage Coefficient t,
Intended to Imply that all of those digits are significant. Although an error
range of the numbers themselves Indicates that, at most, two digits wiould l
possibly just one digit. In general, the numbers were reported In this for
transferring them from the various computer programs to this report.
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As discussed earlier, the primary objectives of this test were to show the degr
the Westwater and the First Overlying Zone, the Dakota Sandstone; and to sh
Canyon Sandstone In that monitor wells wil communicate easily across our i
secondary objective was to estimate the various formation flow paramete
coefficient).

Fluid levels. calculated to Mean Seal Level elevation and just prior to startli
are shown In Appendix A. Table 5. Typically, when static fluid levels a
markedly for different sands or zones, the degree of hydraulic connectlon
nonexistent, As can be seen from Table 5, the beginning fluld levels In the
CP-10 (Dakota) are very dissimfiar, a 98.87 feet difference. In additlo
(Appendix A, Table 9) from Individual well water samples reveals a ma
(compare sodium, sulfate, TDS, conductivity) for the Westwater and Dak
water quality strongly Indicate that the Dakota and the Westwater Canyon
from each other. The results shown In Figures C.10-A and C.8-A and In the
bears this out and Is discussed In more detal below.

Barometric readings taken at the project site during the pump test were co
to "feet of water' and plotted In Figure 7, Appendix A As atmospheric pres
the barograph, the water level In a well typically goes up or down by s
barometer. This fractlon Is known as "barometric efficiency'. The wellbore II
atmospheric pressure. As the atmospheric pressure goes up (an Increasn
level will go down and vice versa. Note the large changes In the baromet
pumping of CP-5.

Figure C.10-A showsthat the flud levels In well CP-10 (Dakota) are affected
diurnal, and antecedent conditions. The measured fluid levels were adg
fractions (barometric efficiency) times the Inverse of the barometrtic readIn
0.35 settled upon. This Is plotted In Figure C.10-A as the curve "Correct
accounting for changes In barometric pressure Is especially evident wh
measured fluid levels whfle pumping well CP-5, as compared to the correct

The recurring daily fluctuations In CP-10 demonstrate the diurnal or tidal I
can be seen from Figure C.10-A, these cyclic changes do not take awayfro i
fluid levels corrected for barometric pressure and as a result no diurnal corr

The general upward trending slope In Figure 0.10-A is Indicative of ant
the continuing and outside Influence on the pressure response of a well.
using linear regression through the curve corrected for barometric cha
antecedent rise In fluid level gave a slope of +0.022 feet/day and is plott
Regress..

The wells CP-10 (First Overlying Zone montor) and CP.8 (completed In the
and are 72 feet apart. The drawdown In well CP-B whle pumping CP-s
Tables 5 & B8, Appendix A, and Figures C.8-A and C.8-B). A composite
side and those for CP-8 on the right side of the graph. Thus, the scale for
for CP-B covers 20.0 feet. The large drawdown In CP-8 coupled with the
and lack of response in CP-10, and the disparity In beginning fluid levels
wells show that the Dakota Sandstone and the Westwater Canyon a
separated hydrologically.

As an additlonal comment to the composite graph, Figure 8, note the go e
beginning about 4-91, and the corresponding decrease In levels in CP-.
reasonably could be attributed o pumping of the Crownpolnt Town water
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large region. The coincident and opposite rise In levels In CP-10 Is
disconnected from, but vertically close to, the pumping aquifer and is caller
Cryer effect.

Typically, a well not affected by pumping and which reacts strongly to baronf
used to develop corrections for other wells which do not respond to the r
response In CP-10 from pumping of CP-S, corrections for the various cycli
levels could be made to other wells from Cr-ia. This was done In the first F
PumpTest.

The pump test analysis proceeded In two parts. The first portion Involved
calculation of the various formation flow parameters (transmisshoty and
corrected for barometric, diurnal and antecedent conditions, but not modifi
other flowing wells. Except for well CP-1o. the barometric and diurnal corre
as compared to the larger corrections made for the production from the T
a result, only the second portion of the analysis Is presented here and 'unco
figures of this report refers to the fluid levels "as measured whiUe "correct
the Town water wells determined from computer simulation.

As noted above, the various flow characteristics for the Westwater has be
was not a primary objective here. However, by Investigating the Influence
on the HRI observation wells, the degree of scale of those effects could
would Involve computer simulation, and selection of the best computer
considered, Models were available and on hand utilizing either the Thels
(specifically finite difference) to solve the radial diffusivity equation. The
between the solution methods for these models Is that the Thets model ass
whereas the numerical models allow the formation characteristics (transrmi

The Theis solution model was ultimately selected for use for the follow
advantage of the non-homogeneity aspect of the finite difference model. i
system must already be avaiable, and then the Model set up and calibrated
that this Area Pump Test was to encompass, even when including the area
the detail is simply not avaDable and the finite difference model would run a
the Thels solution model.

The changing flowrates of the Town water wells have to be Included In a
change In rate lingers for some time and Is usually accounted for matherr
called superposition. Thus, any model chosen would have to handle
represented by the Town water wells. The available Theis model does so a
comparison of measured versus estimated drawdowns for any combinati
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general formationr flow
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or. Consequently, that
ither wells understood.
k and plotted In Figure

finite difference model accounts for changing flowrates, btn In a manner mote unwedc

Two other considerations let to choosing the Theis model for this study.
much easier to set up and very fast to run and re-run. Secondly, most ana
the Thels solution and various seml-lot techniques, which were developed
solve for the formation flow parameters, and are all based on the same
these restrictions, these analytical methods have proven to give excellent rc
characteristics and are used extensively even to providing the Input data i
models.

All analyses for the Weetwater observation wells were made In the sama gei
method will be described In detail for one well, arbitrarily CP-7, with the Sim
The fluid levels for Well CP-7 from early to late April, 1991 are tabulated In
C0-A.
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All flowrates for the Town or Crownpoint water wells from November, 1990 thr
A, Tables 3 & 4 and Figures 5 & 6) and varying on a daily basis were lncluc
using superposition. Also Included In this model wore the flowrates from W
CP-6 (Table B.6-B). In addition, for the sake of completeness, the following
flow of well OP-5 for 103.3 gpm on 2-1941, and again for 79 minutes at 107.1
60 minute flow of CP-6 at 18.7 gpm on 4-23-91. The Individual start and stop
can be Bet to the second.

The most prominent feature of Figure 0.7-A, as well as the region of most
recovery caused by producing well CP-S. As a result, this was the feature ch
the area most closely observed during the ensuing trial and error pressure
production wells were Included from November, 199, and transmlssvi an
until the best match, of the CP-S drawdown and the other fluid level change
2556 gpd/ft and a storage coefficient of 1.39e-4 (dimensionless) achieved
plotted as the 'simulation' curve In Figures G.7-A and C.7G, The simulation
of Crownpolnt water wells and the resulting estimated drawdown noted !
figures (again, Figures C.7-A and C.7-B). The estimated effect of the Town
the measured fluid levels and the 'corrected' curve plotted (Figure C.7-B).
summary of the transmissvrtles and storage coefficents used to history-r3
Westwater monitor wells.

Figure C.7-D is the log4og Thels-type curve match for the uncorrected dra
water production from CP-5. Also shown In that plot Is the match of the prei
derivatives of both the Thels curve and the uncorrected, measured fluid lev I
0.7-D, the first derivative has a more pronounced curvature than its parent t
reverses slope on the log-log plot. When both the Thels and Its derivative c r
a more firm match will usually result than with the Theis curve alone, since
area in which a fit is good for both curves, especially i the match depends c
technique has gained considerable popularity since 1979 and Is used exte
since it provides a more certain diagnostic tool for many of the corn
encountered, such as double porosity, fracture, leakage dominated, and
Bourdet et at., 1983; Bourdet et al., 1989 Ehlig-Economides et a., 1
publications, and some describe extending the technique to Using thel
derivative.

The transmissivity calculated from the curve match In Figure C.7-D Is 1734 p
Is 1.37e-4 (dimensionless). It should be noted that, although a computer v
matches presented In this report, the selection of each match was done ma u
log4og match to the 'corrected' drawcdown data for the Thels curve and 8

period as Figure .7W-. The transmisstvity in this case is 2198 gpd/ft and th )

A straight line at the later times in a semi-log plot of drawdown ver u-
transmissivity and storage coefficlent. This provides estimates of those pa
compared to the log-log plots discussed eadler. This Is so because the n
through the later times Is usually much smaller than the possible curve t
results In a smaller range of possible transmilssivitles and storage coefficle I

However, the proper straight line forms In a semi-log plot only after a spz c1l
which Itself Is dependent on the flow characteristics of the formation. In g1 DL
be such that u < = .025 and In petroleum terms, dimensionless time (tD) >
estimated from the log-log Theis curve matches and then shown on the an
was used to determine the 'best' straight line fit for points with times grei tei
time. The transmiss"ty was then calculated from the slope of that stralgl it I
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from the X-Intercept. Figure C.7-F shows that results for the uncorrected fluid
correctedJ data (corrected for the concurrent water production from the ToW

Semi-log analysis of the recovery or buldup data (after drawdown has end
drawdown analysis because the recovery data Is less affected by changes 1
which might have occurred earfier, than Is the drawdown data. The tim
replaced by a ratio of the production time to shut-In time, t/t'. Proceedl
buildup plotting technique, the Residual Drawdown curve simply takes the d
the shut-In fluid levels and plots this on the ordinate or Y-axls. Te trnsmh
the slopes of the mbesr straight lines beyond a certain minimum time, as
both the uncorrected and corrected fluid levels In Figure C.7-H and the resiti

The analysis as described above wa Identical for all of the WestMater obse
CP-7 and CP-8). The transmissiMtes calculated from the various plots for
Table 7 (AppendbeA) and the storage coefficIents in Table B. (AppendbCA)

The seml-log Residual Drawdown curve was chosen for the pressure b
signflicant advantage of resulting In straight lines which pass through the X
are no unusual effects, either within the zone being tested or from o
Influences might cause displacement from the zero point, but In particular.
from other production wells will cause a shift to the left. This provide
corrections made earlier for the Town of Crownpolnt water wells: the line
should fall closer to the zero point than those for the uncorrected points.

This does happen for wells CP-z CP-6 and CP-7 (Figures C.2-H. C.-H and
H shows the lines to be about equidistance on either side of the zero point,
The difference Is considered to be negligible when considered the proxim
that CP-2 showed an X-lntercept of the corrected data very close to zero.

Well CP-B (Figure 0.8-H), on the other hand, also has straight lines on both
are further from zero than for CP-3. As can be seen from Table 8, th
coefficients are wells CP-3 and CP-8, with well CP8 about half of O-3 and
average of CP-Z CP-6 and CP-7. Considering that a line drawn from CP-I
between wells CP-3 and CG8 and that well CP-6 has an estimated store
appears that the lower storage coefficient at OP-8 Is a local phenomenon.
west from CP-B is unknown.

This lower storage coefficlent at CP-8 was also reflected In the comput
(Appendix A, Table 6). The simulations matched the most doninant feat
drawdown caused by CP-S, and by their very nature, would most closely ref
and the individual observation well. If the storage coeffic ent used In th
regional average, then the drawdown attributed to the Town wells would
resulting correction, and the line In the plots, such as Figure C.8IM, wou
formation parameters (transmisslry and storage coefficient) local to t
regional average, then the correction determined by the simulation would
log residual drawdown plots very near to zero. as for CP-2, CP-6 and CP
between wells CP-2, CR-6, and CP-7 and the Town water wells, the storage

As a note, another simulation was run for well CP-8 with the storage coafflcl
the effects of the Town wells were decreased by Just over 40%, which A
Figure C.8-H to the left and closer to the zero point.
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plotted against the Inverse of the distance squared from the pumping well. Tn
less the anisotropy) of a formation, the closer the points wIt fall to a straight I
linear regression on the semi-log drawdown plots were used to compute thi
minutes Into the pumping of CP4. This'uncorrected' and bcorrecmadf data
and 1, Appendix A

Two times (2880 and 4200 minutes) were used to ensure that time would nc
relationship of the Mine Zone monitor wells one to another, which In turn wo
differ markedly from each other In overall appearance. Both figures area r"a
points for CP-2, GP-9, CP-6 and CP-7 lie, generally In a straight line, Indicati
wells. Linear regression was used to determine the best' line fit using t
(excluding CP-8) and the resulting transmIssIvitles and storage coefficients
and in Tables 7 and 8. Not surprisingly, GP-9 lies off the line represented by

If it Is assumed that the paints In Figure 10 and 11 (Appendix A) are not ad
lines, then the system Is noon-homogeneous. One common method of d
variable transmIssivitles that can be separated by direction to obtain maxi
are mutually perpendicular (an anisotrophic system). Such an analysi
comparison of the various estimated parameters for the different systems.
storage coefficient with a variable transmisstvlty and, as noted above, there
at well CP-8. As a result, the values shown below are averages with and
angle (in degrees) of the average major transmissivIty Is measured suc
Increases counter-clockwise (e.g,, an angel of -45 degrees would be to the
the northeast).

Using the uncorrected data:
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Storage Coefficient
Major Transmissivity
Minor Transmissivity
Angle of Major Transmnissivity

9.10e-S
2,453
1,749

-27

7.930-5
4,039
1,184

-27

Using the data corrected for the Town water wells:

Excluding
WetI CP

Includtnb
Wn Q i

Storage Coefficient
Major Transmissilvty
Minor Transmissivity
Angle of Major TransmissIvfty

8.48e-5
4,303
1,959

-9

7.42e-5
5,772
1,526

-17
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2.3.2.8 Conclusions

1. The Dakota Sandstone Forrnatlon b hydrologically separate from the
This Is borne out by the water quality and fluid levels of the two san
response of the Dakota during this Area Pump Test.

2. The continuity of the Westwater is excellent across the area of the P
Zone Monitor wells will respond readfly to changes within the Mine Ar

3. TransmisstvIty for the Westwater Canyon Sandstone, corrected for
the Town of Crownpoint water wells, averages about 2600 gpd/ft th
coefficient, about 9e-5 (dimensionless).
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DATA SUMMARY REFER

CROWNPOINT SOUTW TR

PUMPING TEST

McKINLEY COUNTY, NEW ME

Submitted to:

Mobil Oil Corporatior
Uranium/Minerals DivihI

P. 0. Box 6444
Denver, Colorado 802

Prepared by:

Camp presser & McKee
1 1455 West 48th Aver

Wheat Ridge, Colorado 8

30 September 1982

William G. McMullan
Assocwate
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CDM
SlAVflulnts, v news. secantilts,

paIners. £ mw sa ,Vf cimsuf S

27 October 1982

Mr. William B. Trippett II
Environmental Supervisor
Mobil 01l Corporation
Uranium/Minerals Division
P.O. Box 5444
Denver, Colorado 80217

CAMF

7145ss
Wheal RI
303 422

DRESSER & McKEE INC.

st 4am Avww
ro Cucko B0033
469

Subject: Transmittal - Final Data Summary Report,
Crownpoint South Trend Pumping Test Project
0.53.05 Term Contract Number UMD 4205
CDM Project No. 0779-117-CG

Dear Bill:

Camp Dresser and McKee Inc. (CDM) is pleased to s
final Data Summary Report for Mobil Oil Corporation's
Pumping Test Project. As you requested, this ri
modifications and suggested changes resulting from t
draft report. As was indicated for our draft report
to perform scaled measurements or graphic analysis o
in the report as they have been xerox reproduced and
di storti on.

CDM would like to express its sincere appreciation
assist Mobil Oil Corporation on this project. It
with you and I hope that we have the opportunity to
future.

Please feel free to contact us if you have any qu
final report or if we can be of further assistance.

Sincer ly,

* Wiliam .M~l
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1.0 INTRODUCTION

Mobil Oil Corporation is currently pursuing develi

solution uranium mine in the vicinity of Crownpoint,

this development, Mobil will be required to submit

data for the proposed site to the New Mexico Env

Division, State Engineer and the Minerals Manal

information required relates primarily to the hydrogf

of the uranium producing formation (the Westwater

Morrison Formation), the potential for drawdown

leakance from other formations, and documentation of I
between the production well field and the adjacent moi

In response to the aforementioned data requirements,

the regulatory agencies to conduct a 24-hr pumping

South Trend site. The services of Camp Dresser an

retained by Mobil to supervise the testing activ

reduction and 'compilation of water level monit

Information obtained from the pumping test. In addit

Thomas A. Prickett and Associates to analyze the pum

to the aforementioned hydrologic information requirem

This Data Summary Report presents the results of the

tabulated field monitoring information, data plots,,

of the pumping test activities, and preliminary ana

data.

1.1 OBJECTIVES

As part of its permit application to conduct soluti

the South Trend site, Mobil has agreed to provide

address the following:

* Hydraulic properties (e.g. transmissivity a
uranium-producing Westwater Canyon Member of
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* Hydraulic communication between the productic
surrounding monitor wells

e Potential for downward leakance through the Bi
the overlying Dakota sandstone

* Potentiometric impacts that could occur to the
result of this leakance

To address these requirements, Mobil agreed to conduc

at the South Trend site. Data collected from the te

Thomas A. Prickett and Associates to provide the hydrc

1.2 SCOPE OF WORK

CDM's primary involvement with the aforementioned pun

following;

s Provide two hydrogeologists to supervise and
pumping test activities

* Reduce and compile water level data obtained di

* Develop tabular information and data plots
Prickett and Associates

* Conduct preliminary data analysis of transrr
wells

Under the Contract Scope of Work, Mobil provided all

the pumping test, with the exception of selected mon

was provided by CDM. Specifically, Mobil was respon!

following test-related equipment and support function

* All pumping, discharge monitoring, water leve
equipment

* Pre-test water level (and other) monitoring
tear-down of all testing-related equipment

a Field technicians and support staff (9) to as
and data acquisition
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CDM provided two hydrogeologists to supervise the

activities. In addition, CDM provided two Johnson-1

recorders, selected Stevens Type-F recorder gears,

measurement flume, and a digital pressure transduce

system with electric sounder backup for the pumped we

CDM's initial efforts focused on review of available

the site and surrounding area, and discussions

coordinate the pumping test activities and related

mobilization to the project site, a preliminary te

August 1982 as a "shake-down" for. the actual pumpin

August 1982. Subsequent to completion of the final
were transported to CDM's offices in Wheat Ridge,

compilation, and preliminary analyses.

1.3 PUMPING TEST DESIGN
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following elements:

* A pumped well completed in four potentially
Westwater Canyon Member

Two monitor wells completed in the Dakota sandstone

a 27 monitor wells completed in the Westwater Cqnyon Mi

* Continuous rate pumping and monitoring for 24
75 gpm

a Recovery period of 24 hr

The distribution of monitoring and production wells

is presented in Figure A-i of this report (Appendix

array of wells utilized for the pumping test includes

* A centrally located pumping well (15M7) comi
Canyon Member of the Morrison Formation,
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* Five 'interior' monitoring wells, also Compl
Canyon Member and located in a rough, north.
production well field

* 21 exterior" monitoring wells, completed In
Member and located peripheral to the propose
(4 wells were completed in individual sands)

* Two "interior" monitoring wells completed in t
located within the production well field

* One "exterior" monitor well completed in
Westwater Canyon Member and located near the
the outer monitoring well ring
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2.0 PRE-TEST PREPARATION

A project initiation meeting was held at Mobil's Der

1982 to begin planning and coordination activities foi

this meeting, a preliminary work plan was submitted

anticipated schedule and activities leading up to

action items and logistics were discussed and delegat
were finalized between Mobil and CDM.

Following this meeting, CDM proceeded with acquisi

materials necessary for fulfilling its responsibilit

program. As part of these efforts, CDM acquired v

Hewlett-Packard (HP) 41CV calculator/multimeter inte

in recording drawdown data from a pressure transduc

well. During the period 2-8 August, CDM developed

for this system so that frequent data could be re:

transducer probe in the pumped well during the

drawdown and recovery period. Additionally, CDM

calibration of its SINCO pressure transducer unit by

pumping test in a local shallow well. This pre-tet

intended to evaluate the transducer performance ove r

pressure anticipated during the actual test.

All materials and equipment were shipped to Albuq e

August 1982 and transported to the project site by

staff traveled to the project site on 9 August
personnel in set-up and inspection of the equipme

pumping test.
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3.0 FIELD PROGRAM

3.1 PRELIMINARY TEST

3.1.1 Preparation

Equipment set-up for the preliminary pumping test was

of 9 August 1982. Two field crews were utilized dur

one crew at the pumped well, and one at the array of P

Two personnel , one each from Mobil and CDM, were st~

well to supervise installation of the pump, transd

monitoring tube, and associated cables. The submersi

Mobil) was a three stage, 25-hp Grunndfos Type SP

approximately 95Q ft in well 15M7. A Sinco 56

transducer was installed slightly above the pump and

cable to a Sinco Model 56499 LCD digital readout uni

ID plastic monitoring tube was also installed in th

water level measurements with an electric (wire-lin

monitoring tube was securely attached to the discharg

and pump power cables were also secured to the discha

intervals with fiber tape. Mobil's staff engineer (
the installation of the pump and cable, discharge pip

The CDM staff hydrogeologist (D.C. Chamberlin)

installation of the transducer. CDM also installed

line device through the monitoring tube as a bad

transducer.

The second crew, composed of Mobil staff and the on

(W.A. Trippet), installed Stevens Type F Recorders o

the Westwater Canyon Member of the Morrison Formati'

recorders were installed on Westwater monitoring well

(10 August) after the preliminary pumping test

Johnson-Keck SD62B Water Level Sensors furnished by

each of two wells completed in the Dakota sandstone.
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ation of

all recording devices was verified by CDM's princi

Johnson). M-scope readings were taken during the

recorder to allow calibration of the respective chart

The set-up of monitoring equipment Included establis]

circuitry for the HP system, as discussed in Sectioi

was set up in a mobile trailer 50 ft from the pumping

Discharge monitoring devices were installed adjacent

This equipment included an in-line Halliburton flow n

totalizer displays, and a portable Parshall flum'

discharge line. The Halliburton meter was instal

technician (W. Robinson), and the flume by the CD!

(D.C. Chamberlin). The flume was installed and leve

4-ft-wide rubber mat to channelize the flow and elimi

3.1.2 Operation

Pumping was initiated at approximately 1300 hour

discharge or drawdown was observed after running

15 minutes. As a result, the pump was shut down a

brought in to remove the discharge pipe. A mud

discharge pipe at the 500-ft level was removed.

reinserted back in the pumped well and the pump turnt

to ensure that no additional plugs were present.

process, the pump was turned on for 10 minutes, anI
the desired 75 gpm.

All recorder charts were changed the morning of 11

pump was turned on and run for 3 hr at a constant d

Pumping was stopped at 1300 hr. Recovery was moni

2 hr until 1500 hr. During the 5-hr drawdo

monitoring equipment was checked, including the HP

significant problems were identified. At the pump

was observed in the discharge line, indicating

installed by Mobil had held properly.
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3.1.3 Results

Preliminary semi-logrithmic plots of drawdown and rec

the pumped well were prepared in the field to examin

cursory level. Equilibrium, whereby a constant pu

occurred within 20 minutes of pumping. Response was

Westwater wells, and in nearly all wells in the ou

All monitoring equipment appeared to function ade

usticking" of floats occurred in most wells, bu

rectified by periodically shaking the float w

corresponding time marks on each recorder chart.

3.2 INTERIM MONITORING

3.2.1 Preparation

Following termination of the preliminary test, a meet

field office to discuss operation of the monitorin

interim period. The Mobil field personnel responsib

(S. Dellinger and R. Pierce) were instructed on th

data collection during this period. Each recorder w

times daily, with time marks as early in the day as

and as late in the day as possible. Scheduling X

designation of additional Mobil personnel (W.

Steingraber) to be on site to complete the Interim

1982.

Mobil personnel were also instructed to perform two

the interim period:

1. Install a second Halliburton flow meter in
as a back-up, with necessary gate valves.

2. Complete the on-site power system to ensui
voltage to both the pump and the traile
electrical monitoring and recording equipme
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Upon conclusion of the meeting, responsibility for

interim monitoring period was transferred to Mobil.

3.2.2 Operation

Monitoring during the interim period was accomplished

desired. Scheduling problems and access constraints

weather conditions precluded taking readings as fr

planned. At most wells, at least one reading per d

per well averaged three on the 12th, two on the 13th

two on the 15th of August. All recorder charts

personnel on 15 August. M-scope readings were reco

at each well to calibrate the Stevens recorder chart

were taken in wells 16185 (closest Westwater well) a

Because the Stevens recorder float problems were

accurate record of the response anticipated in w

Type F recorder at this well was replaced with a

sensor furnished by Mobil.

During the interim period, 'Mobil staff installed

meter and wired an auxilliary generator to supp

equipment trailer.

3.2.3 Results

As previously noted, water level monitoring data for

period were limited. No regular, consistent, or sig

wells were observed. Hydrographs for all wells are p

As shown on these graphs, background water level

interim period ranged from a gradual increase to

several wells displaying significant fluctuations.

fluctuations and lack of meaningful trend, pre-test

USGS monitoring wells in the area were subsequently

trends in the Westwater Canyon aquifer.

the o

with I

result

quentl,

ly was

one C

were c

led by

. No

d 15M7

not I

11 161

third

.he sei

y ele

the i

ifical

esent

condil

radua

As a

water

sed t

1eration of the

ss success than

ng from adverse

as originally

ade. Readings

the 14th, and

anged by Mobil

obil personnel

-scope readings

(pumping well).

nducive to an

, the Stevens

hnson-Keck 62B

I

t

I

C

~nd Halliburton

Itricity to the

terlm, pre-test

trends for all

in Appendix B.

ons during the

idecrease, with

Result of these

hevel data from
|define pre-test

II
3-4



04/21/2005 10:28 9723877779 IRI INC
04/21/2005 10:28 9723877779 URI INC

The barometric conditions during this period are pres~nted i

3.3 FINAL TEST

3.3.1 Preparation

All Mobil and COM personnel assembled at the pumping

of 16 August. Final checks of the Stevens and John

made. A meeting with all personnel was held at

instructions prepared by CDM delineating

responsibilities and schedules, as well as proj

intervals and frequencies. Questions were answered,

discussed. The field crew was then instructed

remedial action(s) should problems (e.g. pump fai

responsibility for CDM and Mobil personnel were delhi

Final pretest time demarcations were made on all rec

1130 hr.

3.3.2 Operation

The pumping test commenced at precisely 1200 hr c

scheduled. The pumping rate began at 74 gpm, and

plus or minus 1.7 percent within the first minute of

At approximately 1215 hr, the discharge rate displa

meter showed a 1 gpm decrease. The gate valve was a'

displayed discharge back up to 75 gpm. Additional s

made at 1219, 1225, and 1230. At 1235 hr. a discharg

indicated as necessary. At 1238 hr, the decision

pumped well discharge entirely through the second Ha

shut the first meter off. Once appropriate valves

meter displayed a discharge of 82 gpm. Flow was 1m

gpm, where it was stabilized to within 1.7 percent f

test. Subsequent inspection of the first Halliburto
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on- ec

100 h

ecifi

ected

and po

S to

ire) a

hated.

irders

in 16

as cor

the tes

yed on

justed

imilar

e incre

was me

liburt

ere op

dl ate

r the

meter

PAGE 12

Appendix C.

jing the morning

recorders were
to distribute

(individual)
data recording

ential problems

he appropriate

ise. Lines of

t approximately

ugust 1982, as

.cted to 75 gpm

:the Halliburton

to increase the

adjustments were

se of 3 gpm was

e to route the

n meter, and to

ned, the second

y reduced to 75

Remainder of the

!showed that two

3-5



04/21/2005 10:28 9723877779 LRI INC

brass fragments had become partially wedged in the

spurious discharge meter readings. The brass fra
determined to be from the check valve installed abo

that considerable damage to the valve occurred at
during initial portions of the test.

The test progressed smoothly until 1350 hr. High

during this period impaired data collection (demarc
on Stevens charts) for approximately 1 hr. The adve
impeded monitor well access, delaying water level
inflow of surface water to the monitoring wells
rainfall on-site during the storm was 0.50 in.

Other problems occurring during the course of the

follows:

1. The auxiliary generator failed, reducing p
a result, the HP system began drawing too
down at 2100 hr. Collection of accur
continued with transducer and M-scope read

2. The Johnson-Keck unit on well ISL101 did
the first 12 hr of pumping. A repl
improvement.

3. Access along the outside monitoring well
problem, resulting in longer intervals bel
Stevens charts.

4. Considerable float-sticking and chart-wra!
many wells monitored by a Stevens F-type
overall quality and continuity of the watet

The recovery period commenced with pump shut-off a

1982. At 1221 hr, an M-scope was inserted in the di!
head. No water was encountered to a depth of 80

check valve had indeed failed and all water in th
drained into the pumped well.

3-6
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I'

Sticking of floats became more pronounced during the i

of the wells, but adequate data were collected by sysi

float wires at each time interval.

The decision was made by Mobil at 1130 hr on 18 AL

recovery period as scheduled at 1200 hr. Residual c

well was only 2.78 ft or 1.8 percent (of 154.1 ft). I

Westwater well was 3.5 ft or 10.1 percent (of 34.5 ft

The Mobil pump rig began pulling the pump at 121C

recorder charts were removed from all wells, and fina

ecover,

ematici

gust t

rawdowi
esidu&

I
II
6
M
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k
I

.
hr.
M-sco

Simultaneously,

e readings were
I *rnd ftfteldmA fnv-taken for chart calibration. All equipment was disasemblei

shipment or storage. The test site was shut down at J530 hrii
la- r--oF -- wB

3.3.3 Results

Data collected during the pumping test are presente

following data and data plots are presented in Append

* Tabulated data on data forms

* Time versus water level hydrographs

* Time versus drawdown, log-log, and semi-log pI

* The ratio of time since pumping started/time
versus residual drawdown, semi-log plots (reco

A discussion of preliminary analyses from this graph

is presented in Section 4.0.
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I

4.0 DATA REDUCTION

4.1 METHODOLOGY

Two primary field methods of water level data col

during the test.

* Mechanical water-level recorders, Johnson/Kec
Stevens F-type water level recorders (27 well

* Pressure transducer readings recorded by a lPi
with verification reading

Stevens recorders were used for the 29 observation w

was used only for the pumping well, with manua

collected from the transducer readout for back-up.
reduction methodology is divided into two sect

techniques used to reduce data collected by the

methods. These sections are followed by a discussi

used to correct water levels for regional trends,

and to present the data In graphical form.

4;1.1 Stevens Recorder Data

Data collected by the mechanical water-level recorder

tabulate due to the following factors:

* Many recorder floats stuck during the test,
would move only after field personnel manually
These difficulties were due primarily to the
water in each well, and snagging on well casin

* Recorder charts could not be checked regul4
measuring devices (m-scope, steel tape, etc.
recorder floats. Therefore, little data exis
water levels to the chart record when data wi
float stick or other difficulties.
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CDM staff tabulated data collected by the mechanical ri

August 9 (when recorders were installed) until 18 Augt
where possible. This tabulated data is presented,

Appendix B. Each data set includes time of measuri
depth from the reference point.

The time of measurement-was recorded on 4- or 24-hr r

data point was corrected for possible recorder clock

was made utilizing the following formula:

TLU - ECCED - CSD) x 1440 + (CET - CST) x 60) + L

where:

corder!

st (en
by we

ment a

!corder

rror.

PAGE 16

compiled from

of recovery),
1 number, in
d water level

clocks. Each

The correction

TLU * Time length unit

CED = Chart end day (day of month)
CSD a Chart start day (day of month)

CET x Chart end time (0-2400 hr)
CST = Chart start time (0-2400 hr)

LS = Length of chart span (length

rule, 50 scale)

The Time Length Unit (TMU) is the actual

of the engineering rule, 50 scale.

from CST to M us

increment of

Water level data was then tabulated from each chart

from each manual measurement of water level by fi

levels collected by M-scope on 9, 10, 15, and 18 Au'

correct chart records to actual water level. For wet

measured on one or more of the aforementioned dater

correlated from existing water level data. This res

records being based on one water level measurement at

of the data record. Generally, the lack of water lev

the drawdown and recovery records, but did result in
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4.1.2 Pressure Transducer Data

Pressure transducer data for the pumping well was col

magnetic tape by a HP-41CY/multimeter system. This s'

programmed by CDM staff hydrogeologists to collect d

first hours of drawdown and recovery.

After returning from the field, the magnetic tape reco
copy for data tabulation. The multimeter recorded v;

Sinco- transducer. The voltage is converted to thi

readout using the following formula:

multimeter data x 100 - transducer readout

The converted readout data was used to calculate h

using TRANPRO (CDM HP-41CV program). Data from TRA

well 15M7 (the pumped well) in Appendix B. The follo%

in TRANPRO to calculate drawdown from Sinco transducer

ected

rstem w

ta rapl

-d was

Itage

stanc

~ad an(

IPRO i4

ing eqt

data;
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ind recorded on
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I tabulated for
itions are used

Pressure - p . (Transducer Reading - Offset) x RInge.
- - I - - I

.LUU x Sensitvitny

*g
Barometric Compensation Bc * Brometric Presu e (in I _ 14 74. -4

L. . -

Head (feet of water above the transducer probe)

Drawdown = Head at static - Head at time "t"

4.1.3 Data Correction

Mechanical recorder and transducer data was corrected

water elevation due to regional (local.) trend and
changes due to fluctuation in barometric pressure.
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Regional trend corrections were based on data collect

Survey observation well 514P. This well is approxi

northwest of the South Trend well field and provides l

available for water level trend. Hydrographs for well

Appendix D. Regional trend is represented by a decl1

approximately 0.005 ft per day. The correction valut

the water level in USGS Well 514P at 1200 hr on 16

pumping) as a reference point. Increases and dec

relative to the reference point were corrected hou

recovery monitoring (18 August).' The hourly correc

regional trend and apparent earth tides.

Barometric pressure data collected at the pumping

correct water level data for the various monitori

barometric pressure data is presented in Appendix

pressure at the beginning of pumping was used as th

data correction. Corrections were made hourly for

water level due to barometric change relative to the

Figure A-3 (Appendix Al presents a hydrograph illust

(in feet) used during pumping and recovery. Data

DEC-20 computer program. This program corrected eac

the time in the well data file, finding the correspo

the correction data file, and restituting drawdown

based on the factor in the correction data file.

4.1.4 Data Presentation

Due to the large volume of data for this test, data we

or handheld programmable calculator where possi

information and graphs (where data permit) are prese

well number.

a Tabulated data on data forms

a Time versus water level hydrograph
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* Time versus drawdown, logarithmic versus logarithmic

* Time versus drawdown, logarithmic versus aritr

* The ratio time since pumping started/time s
versus residual drawdown, logarithmic versus r

Calculated recovery versus time since pumping stop
wells 15M7 (pumping well), 15M35, and 16185. Calculi

pumping well was calculated using the equilibrium di,
the measuring point. Calculated recovery for wells

determined by extending drawdown as the measuring I
Hydrographs used to project extended drawdown for we

presented in Appendix B by well number. The followir
for each of these three wells in the appendix:

* Extended drawdown, hydrographs

* Time since pumping stopped versus calculated
versus logarithmic

* Time since pumping stopped versus calculated
versus arithmetic

The data plots of recovery and drawdown were made u
plotter directed by the CDM DEC-20 computer system
logarithmic (5 x 3 cycle) original plots are equal i

number 46 7522. Semi-logarithmic (3 and 5 cycle)
K & E paper numbers 46 5492 and 46 6213. Log-log (6

for well 15M7 are equivalent in scale to K & E paper
cycle). It is important to note that photostati

graphics are distorted and will not correspond to
paper.

4.2 PRELIMINARY ANALYSES

4.2.1 Potentiometric Surface

Potentiometric surface maps were generated for grouni

collected from observation wells completed in the Wesl
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Johnson 1975).
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!Tektronix 4662
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le) plots used
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d scale graph

:elevation data

inyon Me@tm
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the Morrison Formation. Two maps were completed to i

August) and maximum drawdown potentiometric surfaces

well field.

The pre-test map (Fi gure A-1) depicts a northerly

beneath the site. The maximum drawdown potentiomet

collected 1120 to 1159 hr, 17 August) illustrates the

flow direction due to approximately 24 hr of pumpinS

A-2). At maximum drawdown, ground water flow is to

resulting in lower water level elevation for all We
observation wells.

The maximum drawdown potentiometric surface data indii

observation wells are in connunication with the

(15M7). Data collected during the test for the Dakota

(Wells 15L101 and 16P101) did not respond to pumping i

Member (see hydrograph in Appendix B).

4.2.2 Preliminary Data Analyses

CDM's analysis, of the pumping test was limited to

proximal to the pumping well:

* Well 16185

* Well 15M35

Analyses of the pumping well data was not conducti

nature of the data. Detailed analyses of all pump

conducted by Thomas A. Prickett and Associates.

Preliminary analysis of drawdown data was performed b,

(log versus log) and Jacob non-equilibrium, strai

versus arithmetic plots). The recovery data (log

analyzed by a modified Jacobs straight-line method.

formulas used for these preliminary analyses are pres

Appendix B.
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Preliminary values for transmissivity and storage coel
15M35) are presented in Table 4-1. The calculated
from 905 gpdtft to 1,230 gpd/ft. The storage cm.
0.00013 to 0.00002, wh ich is consistent with typi
(Freeze and Cherry 1979).

Table 4-1 PRELIMINARY TRANSMISSIVITY AND
VALUES FOR WELLS 16185 and 15M

I
'ficien

transm
!fficie
al arl

STORATI
S

(Wells 16185,

ssivity ranges
lit ranges from

e.sian aquifers

ITY

i__

Theis Curve Jacob S aight-
Matching Straight-Line Lin Recovery

(Drawdown) (Drawdown) (R overy)
Wlell 1 a 7 aT

Number gpd/ft S, gpd/ft St d/ft

16185 934 .00013 1151 .00008 Z22

15M35 905 .00012 1172 .00002 1230-. .---

a Storage coefficient is dimensionless.
I
II

i
I
IIII
i
iI
IIII
i

CON
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2. Groundwater Restoration

2.1. Introduction

In addition to the regulatory guidance provided by NRC, RI used historic and ongoing
company experience with similar groundwater restoration operations in developing its budget
model. Groundwater restoration costs are presented as a monthly restoration budget with
cumulative total costs. This is an appropriate budget interval because ongoing operational cost
such as labor, electricity, reagents, replacement equipment etc. are paid out of cash on a monthly
basis. The duration of the restoration cost expenditure was based on the processing and
circulation of 9 pore volumes of groundwater as required by license condition 9.5 surety
requirement. Surety will be maintained at this level until the number of pore volumes required to
restore the ground water quality of a production scale wellfield has been demonstrated as stated in
COP Section 10.4.4.

The COP that was submitted in support of the HRI's License contemplated a number of
methods for liquid waste treatment and disposal during ground water restoration. The costs that
are presented in this budget assume the most conservative liquid waste treatment and disposal
option; reverse osmosis treatment ("RO") and brine concentration ("BC"). It is conservative
because it is authorized by the current license (other options would require additional licensing
steps) and it is the most costly option. If HRI is to pursue one of the other treatment/disposal
options described in the COP Revision 2.0 and it is approved in a future licensing action, then
HRI will adjust the surety budget accordingly during the annual update review.

RO and BC will be used to treat water during production operations and be used for
groundwater restoration conducted in the pilot demonstration and during concurrent restoration
that will be ongoing with production activities. Because the cost of restoration equipment such as
wellfield pumps, ponds, the RO unit, the BC unit, laboratory equipment, trucks, and field
equipment must be incurred for production process operations, they are assumed to be
operational capital and are not included as capital requirements in any of the RAP budget lines.
NRC will be able to verify the availability of the restoration equipment during routine inspections.

The budget model described in this RAP used 2,102,609,094 gallons of water to size
duration of the restoration program against the projected nominal equipment capacity. Rows 21-
42 of the restoration budget is a monthly calculation of water treatment capacity that has been
cumulated over the term of restoration and compared with the required nine pore volumes of
treated water. It is nominal equipment design capacity that is needed to process the requisite
gallonage that justifies the length (and cost) of groundwater restoration operations.

2.2. Reverse Osmosis Equipment Description

Reverse osmosis is a water treatment process whereby the majority of dissolved "ions" are
filtered from the wastewater, and concentrated into a smaller concentrated brine volume. The
resulting product water typically meets, or exceeds drinking water standards, and during
restoration activities, is reinjected back into the wellfield further diluting the underground mining
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solutions toward baseline quality. For the purpose of this budget model, the concentrated brine
stream, representing 20% of the feed volume will be disposed by brine concentration (a form of
distillation).

Osmosis is a natural process that occurs in all living cells. With an appropriate semi-
permeable membrane as a barrier to solutions of differing concentrations, naturally occurring
osmotic pressure forces pure water from the dilute solution to pass through the membrane, and
dilute the more concentrated solution. This process will continue until equilibrium exists between
the two solutions.

Reverse osmosis (R.O.) is a reversal of the natural osmotic process. By confining a
concentrated solution against a semi permeable membrane, and applying a reverse pressure on the
concentrate greater than the naturally occurring osmotic pressure, water will move across the
membrane ("product water"), and out of the original concentrate, resulting in an even more
concentrated solution ("brine"). The membrane rejects the passage of the majority of the
dissolved solids while permitting the passage of water.

Post-mining solutions from a depleted mine area will be treated with an anti-scalent which
is the only chemical pretreatment budgeted. The solution may next be bulk-filtered across sand
filters to remove all solids greater than 30 microns. Cartridge filters will then -filter out the
remaining solids greater than 1 micron. The solution at this point is ready for the reverse osmosis
process. To achieve reverse osmotic purification, the pretreated and filtered solution is
pressurized and directed to the first step of a two-stage reverse osmosis process. Approximately
60 percent of the total feed volume will be converted to product or purified water in the first
stage. The brine water of the first stage will then act as the feed for the second stage, which
yields an overall product or purified to brine ratio of 4:1. The brine generated will be further
treated and reduced by brine concentration.

The RO unit was sized to operate at a nominal5 capacity of 580 gallons per minute. This
design rate has been utilized by URI at similar ISL facilities with excellent results. Additionally,
the sizing is optimal because it will allow concurrent restoration to proceed at approximately the
same rate production wellfields are depleted. (.e. with mining and restoration going on
concurrently restoration and mining will proceed at similar rates).

RO treatment operating and maintenance costs are included within the 0 & M budget in
Attachment E2-1.

2.3. Brine Concentrator Equipment Description

A brine concentrator will be used for final reduction of liquid waste. The RO reject
stream will be treated with a vertical tube, falling film vapor compressor evaporator followed by a

5 RAP-Ul's nominal capacity is an estimate. HRI will deal with capacity variances that result from equipment
efficiency or downtime by increasing or decreasing the equipment size and possibly adjusting surge capacity. For
example, if actual operating results indicate that RO. equipment downtime is 5% then increasing the equipment
design capacity from 580 gpm to 610 gpm would allow the average throughput to reain the same. At this stage it
is impossible for HRI to anticipate and adjust for every operational variable that may arise in the future.
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steam driven rotary drum dryer to achieve zero liquid discharge (dry solids). The solids will be
bulk stored and shipped to an I1 .e.2-byproduct facility for disposal.

Brine concentration is a process that can process a waste stream into deionized water and
solid slurry. Electrical utilities in the Four Comers area, and paper, and pulp companies have
employed this technology for decades to handle their waste streams. The principle behind the
process is based on the ideal Camot cycle where an initial fixed volume of concentrated brine is
heated to boiling temperature. The steam vapor created is mechanically compressed; resulting in
a secondary steam vapor whose temperature is elevated (15-20 degrees) by the work energy used
during compression. Distilled water is condensed from the secondary steam vapor onto internal
heat exchangers. The heat loss during condensation is transferred to the circulating brine on the
opposite side of the heat exchanger. The brine's temperature is raised, maintaining the internal
boiling environment. This source of heat sustains the creation of primary steam used to feed the
compressor. The cycle is continuous so long as energy is added at the compressor stage. The
electrical power used in compressing, and elevating the temperature of the primary steam vapor
produces distilled product water. The resultant hyper-concentrated brine allows solid precipitate
in the form of common salts as determined by the solution's limits for solubility. Typically, for
each 100 gallons of waste brine treated, 98 gallons of distilled water and 2 gallon of slurry solids
are formed.

The BC was sized to accommodate the anticipated brine that the RO will produce.

BC costs are included within the 0 & M budget in Attachment E-2-1.

2.4. Pore Volumes and Flair

Restoration equipment capacity design coupled with timing of the restoration operations
budgeted herein is a function of the quantity of water that will be processed during restoration
that is calculated in this RAP by using the pore volume unit of measure. The term "pore volume"
(PV) is a term of convenience that has been conceived by the ISL industry to describe the quantity
of free water in the pores of a given volume of rock. The units are provided in gallons. PV's
provides a unit of reference that a miner can use to describe the amount of circulation that is
needed to leach an ore body, or describe the times water must be flowed through a quantity of
depleted ore to achieve restoration. PV's provide a way that a miner can take small-scale studies,
such as studies in the laboratory, and scale these studies up to field level or to compare pilot scale
studies6 to commercial scale. Hence they provide a miner with an important technique for
calculating ISL project economics and restoration costs.

PV's are calculated by determining the three dimensional volume of the rock (that is also
the ore zone) and multiplying this number by the percent porosity. HRI used the "ore area"
method to determine pore volumes7, where the extent of ore of given grade within a mine unit is

6 L.e. such as the Section 9 Pilot. See FEIS p. 4-37.
7Different operators have used different methods to determine the volume of the ore zone. For example, some use
the "pattern method" where pattern dimensions ane used to determine the area of the ore and then the area is
multiplied by screen thickness to determine the volume of rock in the five spot. The pore volume of the five spot is
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outlined and digitized to provide the ore area'. This area is then multiplied by the average ore
thickness to provide the three dimensional volume of the ore that is to be leached. This volume is
converted to a PV by multiplying the ore volume by the percent porosity and then converting to
the units of measurement (i.e. gallons). Table 1 below shows the PV calculation for the
Crownpoint location that was used as the assumption in the budget model.

Table 1- Crow point Pore Volume Calculation
ZONE Area(f2) | (R) I Vol(0) Por I M| PV(ga) l-PIF V- | CPV(gI) 9XCPV
SE/4 l_ __ __

UA 168,000 12 2,016,000 0.25 7.48 3,769,920 1.5 1.3 7,351,344 66,162,096
ULA 630,000 9.6 6,048,000 0.25 7.48 11,309,760 1.5 1.3 22,054,032 198,486,288
MLA 260,000 8.6 2,236,000 0.25 7.48 4,181320 1.5 13 8,153,574 73,382,166
ULB 350,000 11.9 4,165,000 0.25 848 7,78S,550 1.5 1.3 15,187,673 136,69,053
LB 182 000 9.8 1 1783600 0.25 7.48 3.335,332 1.5 1.3 6 503wm 5S,535,077

UUC 675 000 7.6 5,130,000 0.25 7.48 9,593,100 1.5 13 18,706,545 168,358,905
Mc 840,000 12.2 10,248,000 0.25 7.48 19,163,760 1.5 13 37,369,332 336,3239S8

ULC 992,000 11.8 11,705,600 0.25 7.48 21,89,472 1.5 13 42,684,470 384,160,234
LLC 754,000 7.3 5,504,200 0.25 7.48 10,292,854 1.5 13 20,071,065 180,639,588

TOTALS 4,851,000  48,836,400 91,324,068 178,081,933 1,602,737,393

SW/4 _ =_=__

LA 308,000 8.8 2,710,400 0.25 7.48 ,068,448 1.5 13 9,883,474 88,951,262
ULB 270,000 6.2 1,674,000 0.25 7.48 3,1303S0 1.5 13 6,104,241 54,938,169

LB 437,000 7.5 3,277,500 0.25 7.48 6,128,925 1.5 13 11,951,404 107,562,634
UUC 256 000 6.5 1664 000 0.25 7AS 3,111,680 1.5 13 6067776 54,609,984
MC 465,000 12.7 5,905 500 0.25 7.48 11,043,285 1.5 13 21,534,406 193,809,652

TOTALS1 _ _ ,231,400 2S,4S2,718 = _ 55,541,300 499,871,701

O.6To 57s S,000 64,067,800 1119,806,786 233,623,233 2,102,609,094

Explunation of Hesdiogs:

Area - Area of act off gradc minealzo
Tk - Thickness of ct off grade mineralion.
Por - Estimated pority of the rock.
PV - Strwg pore vohl without any correctio.
H-PIF . Horizotal pore volume ineuse factor.
V-PIF - Vcrttel pore volume inmrase factor.
CPV - Carected por Volume.

'Flare" factors or pore volume increase factors are multipliers that are commonly used by
the ISL industry to account for leach solution outside of the specific boundaries of the calculated
ore PV and are generally accepted increases9 that should be recognized in cost estimates. HRI

calculated by multiplying the volume of rock by the percent porosity and then converting to the units of
measurement (ie. gallons). The total PV of a mine unit is calculated by adding all the five spot patterns in the
mine unit This method works well for existing ISL operations where the ore had been fully delineated and
wellfield installed such as the existing projects in Wyoming.
a Future wellfield patterns will be constructed within the ore that is economic at the time. Patterns will be a subset
of the overall "ore area".
' Flare outside of the ore zone is the norm. In the subsurface water moves in a radial pattern from injector to
extractor in its path across the target ore. By choosing patterns carefully flair is minimized. However, as an
expected component of ISL mining the flair factors are included in the bonding calculation as a deliberate cost
contingency. There is a limit on acceptable flair, the horizontal monitor wells. If fluid is detected in the horizontal
monitor wells it is no longer simply flair but then becomes an excursion. An excursion requires immediate
corrective action to draw it back to the mine zone or the bonding must be increased above the amount contemplated
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uses pore volume increase factors of 1.5 for horizontal and 1.3 for vertically. Horizontal increase
is calculated by multiplying the measured or mapped area of the ore, in plan, and multiplying the
actual area by 1.5. This yields the affected horizontal area. Likewise, vertical increase is
calculated by multiplying the measures average thickness of the ore by 1.3. This yields the
affected vertical area. Multiplying the affected horizontal times the affected vertical by porosity
provides the affected pore volume for the surety cost estimation. This number is in turn
multiplied by 9 to determine water treatment and disposal volumes that are entered into the model
to calculate costs. The 1.5 for horizontal and 1.3 for vertical pore volume increase factors have
been calculated by URI engineers based on operating experience at other restoration
demonstrations and commercial operations and have been adequate for monitoring and reporting
restoration progress at other operations. During the Churchrock restoration demonstration that
is described in LC 10.28, HI will use these factors to measure the number of pore volumes that
are processed during the restoration demonstration.

The methods utilized in this RAP and all three previous RAP's to calculate pore volume
and adjusted pore volumes are consistent with the methods used for the Mobil Section 9 Pilot that
was conducted approximately three miles northwest of the Crownpoint site, which in turn were
the basis for the NRC evaluation in the FEIS, and are consistent with the methods used by HRI
throughout the CUP licensing process, and for HRI's submittals during the Subpart L hearing.
HRI methods to calculate pore volume and adjusted pore volumes, and the factors that were used
were not generic or arbitrary, but rather were consistently proposed, evaluated, litigated and
applied throughout the NRC licensing process and this Subpart L proceeding.

HRI presented the NRC with the Summary Report for the Mobil Section 9 In Situ Leach
Pilot" as a part of the License Application support materials because the Pilot was a substantial
field demonstration, and provided empirical results'2, for the ISL development that is proposed
for the CUP. This Report was a compilation of the information from Mobil Oil Company's files
and records that were developed when the Pilot was conducted. NRI utilized actual pattern
dimensions and the actual number of gallons processed during the restoration to compile the
summary report.

The cumulative restoration analyses in Attachment C of the Summary Report show that
59,173,469 gallons were circulated during restoration of the Section 9 Pilot, which equated to
16.7 adjusted pore volumes. It is from this data that NRC determined that after 8 - 10 pore

in this RAP to compensate for the increase in restoration cost. (Se L.C. 10.13 which requires a bond increase if
corrective action is not completed in 60 days)
'°Combined pore volume increase factor is 1.95.

Lee Pelizza Affidavit January 19, 2001, Attachment 1.
12 The Section 9 Pilot data provide actual ore zone dimensions and gallons processed so that actual pore volume
can be processed. ENDAUM witness Lafferty Testimony May, 23 2001 ¶ 14 specifically recognizes the importance
of knowing the quantity of water removed from the formation in calculating pore volumes .. , if the flair factor
were increased, the number of pore volumes required should be decreased. This scenario may be true only if the
total gallons of impacted groundwater where known." The value of the Section 9 Pilot, or any demonstration, is
that it provides known variables to the equation that allows pore volume increase factors to be assigned. Given
similar mining technology and geology, the pore volume increase factors from a demonstration, such as the Section
9 Pilot, can be applied to an analogous site such as the Crowapoint location.



November 19,2001

volumes that TDS concentrations and specific conductance had reached a point where little
improvement was realized with additional effort13 and that the initial surety should be based on 9
pore volumes. Table 2 shows how the adjusted pore volume was calculated using the pattern area,
screen thickness, porosity, a horizontal pore volume increase factor of 1.5, and a vertical pore
volume increase factor of 1.3. The methods of pore volume analysis utilized in the Summary
Report form the foundation of the NRC impact evaluation in Section 4.3.1 of the FEIS which
ultimately resulted in the staff determination that 9 pore volumes would be required for surety
calculations". It is important that HRI continue to use the previously evaluated pore volume
increase factors in the RAP, and in future restoration analyses for the NRC, so that can projected
and actual performance and costs can be measured consistently.

Table 2 - Section 9 Pore Volume Calculation

ZONE IPall I Tk (fv) Vol (M) IPor IpIl/13 PV (pa) I H-PIFIV.PIF CPV (pi)I Glo CPV
Are (fl2) I ProosedIProcassed

1if 4o0,488 24 1 971,71210.25 17.48 1,817,1011 1.5 1 3 13,543,3471 59,173,4691 16.69

Explanation of Headings:

Area - Area of cut off grade mimlization.
k - lcknes of cut off grade mineralization.

Por-Estimaled porosity ofthe rock.
PV - Straight pore volume without any corrction.
H-PIF -Horizontal pore volume inaase factor.
V.PIF - Vertical poem volume increas fador.
CPV- COreced poer Volume.

HRI has presented similar pore volume estimates during the license application review
process. Specifically, in response to NRC Request for Further Information, Question 59, August
15, 1996, pertaining to Ground water Consumption, HRI supplied NRC with a pore volume
calculation for the Crownpoint site that was similar to the one presented in the RAP Section
2.a'5" 6. Consistent with the methodology used throughout the Crownpoint Project Licensing
process, HRI utilized the ore body outline, not pattern dimensions, to determine the affected-
surface area and used a horizontal increase factor of 1.5. These were the same values utilized by
NRC to conduct the evaluation of water consumption in the FEIS 7. HRI's proposed pore
volume increase factors are consistent with those, which had been systematically evaluated in the
FEISS. The FEIS has been found to be adequate for the purpose of licensing the Crownpoint
Uranium Project.19

In summary, HRI correctly used the same methods to calculate adjusted pore volumes in
the RAP cost estimate because they were the same as those that NRC reviewed in HRI submittals,

13 See FIS p. 4-40
14 See FEIS p. 4-40
is Based on professional judgment, HRI increased the estimated porosity from .21 in Q/59 to .25 in the RAP. This
resulted in a more conservative estimate in the RAP. All other factors are the same.
16 RAI Q1159.
17 See FEIS pp. 4-57 through 4-60.
IFEIS p. 4-122 used a combined horizontal and vertical pore volume increase factor of 1.95. Le 1.3 (HDF) x 1.5
(VDF) = 1.95.
19 S COMMISSION CLI-01-04.
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that NRC used in the FEIS impact evaluation, and that was placed into evidence by the HRI in the
course of the Subpart L hearing process.

As an additional test for reasonableness of HRI's cost estimate, Table 3 below compares
important project variables for PRI's Highland Uranium Project in Wyoming? against similar
project variables for HIR's Crownpoint project2 . Table 3 brings into context the comparative
size, and corresponding scope of reclamation, of the two projects. In this table the actual surety
amount for PRI are shown against the proposed surety amount from this RAP-CP. Reviewing the
data in Table 3 in the context of number of wells, throughput, and number of satellite locations,
the PRI Highland project exceeds the size of the HRI Crownpoint project. The PRI Highland and
HRI Crownpoint wellfield pattern size and duration of operation are comparable. The PRI
Highland adjusted pore volume is 20% greater than that estimated by HRI for the Crownpoint
site'. In the comparative measures of $/acre wellfield, or $/pound produced, PRI proposed
surety amount exceeds that of HIM. In the comparative measures of water process cost in $/ m
gal., HRM's an PRI's23 proposed surety amount are essentially the same. The Table 3 information
provides strong evidence that the costs estimates for the HRI Crownpoint location are consistent
the PRI Highland costs that the Intervenor's experts argue should serve as a reasonable example.

Table 3 - Comparison of Key Project Variables and Reclamation Costs

Project Variables PR14 I MM

Crownpoint
Number of wells (all) -4141 -1014
Acres of wellfield patterns -189 -18125

Years of operation 13 is
Cumulative production (mm lbs. U3O) -13 -15
Nominal throughput (gallon per minute) 9000 4000
Number of satellites 3261
Number of pore volume's used in surety estimate 6 9
Size of adjusted restoration volume (billion gallons) -2.71 -2.10
Comparative PV size (mm gal.) /acre wellfield 14.3 11.6
Restoration estimate (-mm $) $21.12 $16.39
Comparative $/acre wellfield $111,751 S93,370
Comparative S/pound produced $1.63 $1.09
Comparative process cost S/ m gal. $7.79 $7.81

20ee Testimony of April Lafferty, May23, 2001 ¶ 11.
21 Mr. Ingle Testimony of December 19, 2000, p. 31 states "there is considerable relevant and analogous uranium
1SL restoration experience in Wyoming to draw from to develop credible cost estimates".
22 As stated in 5 above, it is anticipated that if HRI was to use wellfield patterns rather that ore boundary areas then
the pore volume and adjusted pore volumes would be smaller and more proportional to PRI when compared to well
field pattern acreage.
23 Dr. Abitz Testimony dated May 23, 2001 continues to describe reasons to use unit groundwater costs from the
Fernald site. It is more appropriate to use a similar NRC licensed ISL facility.
2 4 Actual from information provided by PRI staff.
2s Estimated from COP 2.0, Figure 1.4-3.
2 6 PRI costs include the D & D of the also include the mother plant HRI mother plant D & D costs are included in
the Churchrock Section 8 RAP.
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2.6. Ground Water Quality

Once the economic recovery limit of a mine area is reached, lixiviant injection is stopped,
and the affected ground water is treated (restored) to return the quality of water to regulatory
standards. Water quality will be reclaimed to the criteria of L.C. 10.21. The limited water quality
data from the Crownpoint site suggests that the water good and meets drinking water quality
standards for all parameters except uranium related radionuclides.27. The Unit 1 site monitor well
data28 from the same ore zone aquifer 2 to 3 miles to the west of the Crownpoint location is more
extensive, and provides a good picture of radionuclide concentrations in water that is interstitial to
roll front uranium mineralization. A thorough characterization of the premine groundwater will be
conducted at the Crownpoint location as required by L.C.'s 10.21 & 10.22 and it will be this
characterization that provides the baseline against which restoration will be measured.

LC 9.14 States: "Prior to injection of lixiviant, the licensee shall obtain all necessary
permits and licenses from the appropriate regulatory authorities". At the Crownpoint location
this provision requires that HR. acquire an Underground Injection Control Permit and an Aquifer
Exemptions9 through the USEPA. Aquifer Exemption is a regulatory devise of the USEPA that is
used to designate aquifers or portions of aquifers as "exempt" because they are mineralized and
producible of minerals in commercial quantities and are not currently or likely to be in the future
sources of drinking water. HRI has not acquired either of these authorizations for the
Crownpoint location at this time but will be required to do so by NRC before operations begin.

2.7. Groundwater Restoration Budget Line Item Assumptions

HRI used historic and ongoing company experience with similar ISL uranium recovery
and groundwater restoration operations in developing its budget model. For example because
URI, HRI's sister company is currently reclaiming two other commercial ISL mines, HI drew on
this experience to aid in sizing labor requirements, maintenance needs and other cost categories
that may not be apparent to someone without similar "hands on" experience. Unit labor costs are

2' FEIS p. 3-31.
2 RAP-U1 § 2.6
29 40 CFR 146.4 states: "An aquifer or a portion thereof which meets the criteria for an "underground source of
drinking water" in § 146.3 may be determined under 40 CFR 144.8 to be an "exempted aquifer" if it meets the
following criteria:
(a) It does not currently serve as a source of drinking water, and
(b) It cannot now and will not in the future serve as a source of drinking water because:

(1) It is mineral, hydrocarbon or geothermal energy producing, or can be demonstrated by a
permit applicant as part of a permit application for a Class II or mI operation to contain minerals
or hydrocarbons that considering their quantity and location are expected to be commercially
producible.
(2) It is situated at a depth or location which makes recovery of water for drinking water
purposes economically or technologically impractical;
(3) It is so contaminated that it would be economically or technologically impractical to
render that water fit for human consumption; or
(4) It is located over a Class m well mining area subject to subsidence or catastrophic collapse; ..."
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the same as what was provided to NRC as part of the license review of the overall project.30 In
addition HRI used actual costs estimates from the region for utilities, and other materials that will
be used in reclamation.

The assumptions that were used in the groundwater restoration budget (See Attachment
E-2-1) are as follows:

Salaries

For the purpose of the Financial Assurance Plan, HRI assumed employment of technical
professionals whose expertise is needed on a limited basis during the restoration mode.
Anticipated positions are listed in the Restoration Budget rows 1-15. However, to justify their full
time status and utilize their time on the job, it is assumed that they are required to provide a
multitude of services, i.e., every employee will be wearing multiple hats. As such, individual job
descriptions are difficult. For example, in the restoration mode, a qualified geologist will be
required to verify the configuration of restoration patterns to assure efficient results. While this
task requires unique geological expertise, the time commitment by the geologist to this task may
only be several hours per week. Therefore, to maximize the use of the geologist time, he or she
will be assigned to many other tasks for which he or she will be qualified such as lab analyst, well
sampler, and plant operator. HRI also plans to maintain several other technical disciplines on staff
such as radiation safety specialist, and engineers. In the restoration mode they will also perform
their primary function and a number of secondary roles.

Reflecting the very broad nature of each full time employee's job at the CUP during the
restoration mode, the following is a summary of each position that is budgeted in the Financial
Assurance Plan. Anticipated salaries that were used in the budget are within Attachment E-24.

Operations Manager. In Charge of all aspects of day-to-day activities and planning for
Crownpoint Uranium Project D & D. Responsible for interface with accounting services including
coding and approval of all invoices, monthly cost analysis, restoration report generation, and
employee relation responsibilities.

Environmental Manager. Responsible for the radiation health and safety, environmental
compliance and quality assurance program at the Crownpoint Uranium Project. Supervise the
Radiation Safety Officers to ensure that all radiation safety; environmental compliance and
permitting/licensing programs will be conducted in a responsible manner and in compliance with
all applicable regulations and permit/license conditions. Serve as Company liaison with regulatory
agencies over the term of the restoration activity.

Radiation Safety Officer. Responsible for compliance with all USNRC, and MSHA rules
and regulations at the CUP. Also responsible for assistance with laboratory analysis, vehicle
safety, reporting and public information.

3 0 See RAI Q1/8 -Feb. 19, 1996.
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Chemist. Responsible for maintaining day to day analytical services including operational
and environmental. In this capacity the chemist will assure that proper chemical parameters are
reported to operations for the water treatment processes. He will be responsible for performing
analysis of all routine environmental samples such as monitor wells.

Senior Geologist. Responsible for evaluation of logs and other well data and its
interpretation as it pertains to restoration activities. Performs all monitor well sampling duties and
when possible, helps with wellfield construction as well as Smeal pump hoist operation. Duties
include drafting and ACAD operator for mapping needs. Provides weekend call-out and rotating
operator duties as needed.

Wellfield Foreman. Responsible for Wellfield operation and construction as it pertains to
restoration. Helps with monitor well sampling and backup pump hoist operator.

Wages-Direct

Electrician. Responsible for performing day to day electrical maintenance and repair
services. Performs restoration operator duties on a rotating basis.

Plant Operator. Performs restoration operator duties on a regular basis. This would
include the operations of all water treatment equipment including the reverse osmosis unit and
brine concentrator.

Truck driver. Provides CDL driver duties. Will serve as backhoe operator and have
operator duties on a rotating basis.

Wellfield Operator. Perform wellfield restoration operator duties on a regular basis and
rotations with the Plant Operator.

Pump Hoist Operator. Responsible for the running of pumps in and out of the hole as
required by restoration activities. Other duties include the operation of the backhoe and labor
necessary for field construction.

Insurance-Worknan's Compensation

Estimate based on projected compensation expenses and prevailing rates.

Payroll Taxes

Estimate based on projected compensation expenses and prevailing rates.

Medical Insurance

Estimate based on headcount and historic premium rates.



November 19,2001

401K Contributions

The 401(k) Contribution cost codes represent HRI-funded contributions under the 401(k)
- the retirement savings plan for HRI employees. The 401 (k) Contribution portion is made
concurrent with each bi-weekly payroll period as a component of each eligible employee's total
compensation.

Telephone/lTelegraph

Estimated average costs of regular telephone service, cellular telephone service, and fax
line service and internet line service at all CUP locations.

Postage/Freight

Estimated average cost of all types of mail service.

Copy Equipment

Estimate average cost for operation of all types of copy and fax equipment at all CUP
locations.

Other Equipment & Rental

This covers the rental of equipment and miscellaneous equipment average costs. As
applied in these estimates, it would include office machine rental, water machines for potable
water, etc.

Office Supplies

Estimated average costs of office supplies such as paper, pens, etc.

Office Equipment Maintenance

Estimate average cost for maintenance for all types of office equipment at all CUP
locations.

Data Processing

Estimated average cost for outside data processing.

Maps

Estimated average cost of plotting and reproducing maps for routine operations and
reports.
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Drafting & Printing

Estimated average for outside computer automated drawing services for report
preparation.

Transportation -Air & Car

Estimated average for airplane tickets and auto rental.

Meals

Estimated average for travel related meals.

Misc. Travel Expense

Estimated average for travel related expenses such as hotels.

Env-Depreciable Equipment

Replacement equipment and calibration costs. This would include survey and sample
equipment and routine calibration and service.

Env-OperationalAnalyses

This cost code is reserved for outside analysis

Environmental - Miscellaneous

As the name suggests, any environmental related item not specifically addressed in the
other codes 090 through 098. Miscellaneous items may include sample bottles, filters, reagents,
calibration, etc.

Safety

This is for costs associated with safety supplies for the employees. Items charged to this
cost code would include safety boots, safety glasses, potable water, protective gloves, safety
goggles etc.

Backhoe

All backhoe rental and maintenance such as oil changes, and repairs would be charged to
this account

Misc. Chemicals
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The major charge to this cost code during restoration is anti-scalent for the RO.

Utilities - Electric, WelqIeld

Calculated electrical cost for operating the pumps and other equipment in the wellfield.
The basis for these costs is shown in Attachment E-2-2.

Utilities - Electric, Brine Concentrator

Calculated electrical cost for operating the brine concentrator. The basis for these costs is
shown in Attachment E-2-2.

Utilities -Electric, Plant andRO

Calculated electrical cost for operating the plant, reverse osmosis unit, and other office
lighting and electrical needs. The basis for these costs is shown in Attachment E-2-2.

Submersible Pumps

Estimated average maintenance and replacement costs for submersible pumps that are
used in extraction wells.

Submersible Motors

Estimated average maintenance and replacement costs for submersible pump electric
motors that are used in extraction wells.

FieldPiping & Valves

Estimated average maintenance and replacement costs for the various fittings, valves,
glues etc. that is used in wellfield operations.

Meters

Estimated average maintenance and replacement costs for wellfield meters.

Misc. Field

The major charge to this cost code during restoration is PPE, rags, solvents and other
miscellaneous field needs.

Handtools

Estimated average handtool replacement costs
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Plant Piping & Valves

Estimated average maintenance and replacement costs for the various fittings, valves,
glues etc. that is used in plant operations.

Plant Brine Concentrator Inst

A cost code to charge anticipated brine concentrator instrument replacement.

Pumps

Estimated average maintenance and replacement costs for pumps that are used in the
water treatment plant.

Plant Electrical

Estimated average electrical maintenance and replacement costs for water treatment plant
operations.

Filters

Estimated average filter and filter media replacement costs and maintenance costs for
filtration equipment for water treatment plant operations.

Evaporation Ponds

A cost code to charge anticipated maintenance costs for pond liner repairs and
maintenance.

Roads

A cost code to charge anticipated maintenance costs for road maintenance.

Gas, Oil, and Grease

Equipment fuel costs and lubrication.

Disposal - BC Solids

Ongoing operational cost of disposing salt residue from brine concentrator. The basis for
these costs is shown in Attachment E-2-2.
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RO Unit

A cost code to charge anticipated reverse osmosis unit repair, maintenance and instrument
replacement.

Lab Supplies

Estimated average costs of analytical laboratory supplies such as reagents, filters,
glassware, etc.

RO Membrane

Average replacement costs of reverse osmosis unit membranes.

Field Equip. Repairs &Maint.

A cost code to charge anticipated maintenance costs for large field equipment such as the
pump host equipment, generators, and trucks.

Vehicle Repairs & Maint.

A cost code to charge anticipated maintenance costs for road vehicles such as pick up
trucks and company autos.

Vehicles - Pickups

The estimated average cost for the major repair of a company pickup truck.

Vehicles - Tractors & Trucks

The estimated average cost for the major repair of a large trucks or trailers.

Vehicles - Automobiles

The estimated average cost for the major repair of a company car.

Minus contingency/profit, the total cost for groundwater restoration and post restoration
management is projected to be $10,890,592.
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ATTACHMENT A2-1
GROUNDWATER RESTORATION BUDGET
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CROMi~POINT SEC, 24 GROUNDWATER RESTORATION AND DECOMMISSIONING COSTS
COSTS ASSOCIATED IW7TROAND BRINE CONCENTRA7iON OPERATION AND MAINTENANCE
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CROWW7POINT SMc 24 GROUNDWATER RESTORATION AND DECOMMISSIONING COSTS 166lw
COSTS ASSOCIATED WMTRO AND BRINE CONCENTRATION OPERA TION ANDMAINTENANCE
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CROWNPOINTSECo 24 GROUNDWATER RESTORATIONAND DECOMMISSIONING COSTS
COSTS ASSOCIATED WPTHRO AND BRINE CONCENTRATION OPERA TONAND MAINTEMANCE
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November 19,2001

ATTACHMENT E-2-2
BUDGET CALCUALTION AND BACKUP

Labor Rates
Electrical Usage
Solid Production
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November 19. 2001

2 LABOR SUMMARIES
3

14

, Number |Hourly |Yearly |Annual|Motl
7 I Rate IS r Monthly

Salaried Operations Manager $120,000 $120000 E
10 Salaried Environmental Manager 1 - $105,000 Djo$1OS00.0 E
11 Salaried Accounting Manager $105,000 $tOOO
12 Salaried Accountant - $65,000 £ $65,000E
13 {;in 5esne ,

14 Salaried Plant Superintendent - $85,000 f;,.$85,0003
15 Salaried Plant Engineer - $45,000 $ 5,00 0
16 Salaried Radiation Officer 1 $30,000 sj}X$30,000 -

17 Salaried Chemist - $46,000 $46,000
18 Salaried Plant Foreman - $28,000 A ,000
19 Salaried Maintenance Foreman - $28,000 8
20 Wage Lab Technicans $9.62 - 0.$26,001! ,
21 Wage Secretary $9.62 -$20.0 ,.
22 Wage Electrician 1 $14.43 b14
23 Wage Apprentice Electrican $12.01 - " -$24,98i
24 Wage Plant Operator 1 $11.54 - 24 ,0030
25 Wage Assistance Plant Operator $11.54 $24 9 3-
26 Wage Dryer Operator $11.54 ~z-S2400
27 Wage Maintenance $11.54 - ;$24j03 00

78 , -s- ,8 jH-;+A
>g Salaried Wellfield Superintendent - $41,200 $41 ,20 33

Salaried Drilling Engineer - $40,500 ,'$40,500
-I Salaried Foreman - $28,000 0728,o00
32 Wage Truck Driver 1 $11.54 g $24,003 ()
33 Wage Electrician $14.43 300t4I
34 Salaried Data Entry Clerk - $20,000 2V.2Xb0
35 Wage Secretary $20,00000
36 Wage Logger $12.01 -24. 1,
37 Wage Wellfield Operators 1 $11.50 - $23,920'
38 Wage Assistant Wellfield Operator $11.50 - Ag 23 9@0
39 Wage Balancer $11.50 - $23,920:
40 Wage Environmental Sampler $11.50 - ' 23,9209
41 Wage Pump Hoist Operators 1 $11.50 - 2 3,920 Ag9
42 Wage Backhoe Operator $10.49 $21 8%9
43 Wage Maintenance $11.50 < - 920; p993
44 Wage Casing Crew $11.50 . .>$2392O '993
45 e o enpg& G .
46 Salaried Chief Engineer - $66 00 0 0 00 0
47 Salaried RESERVOIR ENGINEER - $60,000 ;$60, 000 .0
48 Salaried Senior Geologist 1 - $58,000 $ 58,000 ; 3
49 Salaried Geologist - $48,800 V 4 80
so Salaried Logging Supervisor - $35,000 f.-, 35O000
51 Wage Secretary $20,000 0 $0
62 Wage Surveyor $12.02 - >$25O02:
53 Wage Assistant Surveyor $12.02 - $25,002,8

' Wage Logger $10.49 -21 819 A

sel Total# 11
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SiTATE OF NEW M EX'ICo
OFFICE OIP TNIe STATE ENGINEER

'A ILWAS C. 1UI'%Y 8ATAM.N IJMD&*4 BUMDNG, VFUv 101

5-tet Eng!efir P=T OM BOX 25iC2

SAWTA M- NMW MKQrO 854-S=10

78FFORP4 THEIM UW MEXICO FAX i5c5J 027-Sial

STATXE ENGflNntER

IN THP, Y1NT'ER' Or? T~HE
APPLICATIKOWOJ IRI, 1110.

P?!RPOS. OV 'USE AN~D 11INOIH.$ G-1l-A.
OF~ E0VERSX0CN OF~
VrNLY'A1GROURD WA'LILAS

F'XNDflNGS MM ORDER

TJhi., p~atter ypamot before tbe State Fnginaar upon the Application of URX. Inc.

The hoaring was licld.on the~ applicat~ion in G~al~lup, VeWXjexiqq copmencing 9:00

ar.rc 24 .09 mavn con de& ~Tb evdence,~ t 'e7-e~a41iqxg xaminer

1. rrhe, Stca±e Bngineer this porconal and-suliject tnatter.jurisdiction.

2. ~ ~plic~ant rquested a Permit to Chainge Place and Purpose of Use

and Points of D1.version of 650 acre feet per axmum Qf underground

water 5.n the Gallup lsin from a well loca~ted in the HE N, MAA, SE2A

of Section~ 35, 'Tl7N, R16W, ij. to 750 wells to be drilled in tbe

A,% 17354 nd NE4 of Scoction 17. and the SEIA of Section 8, all of

T16rN. R16W, UT.M.P.M. for in s-itu uranium mining and related
purpooses

3. The proposed minin~g oporation would niot exceed 30 yeaXs.

4. A inaxivrn'~ of 4000 gallons per minute would be recirculated at the

mov to locatiton for the purposeE stated on the application.

S. Your thous/ind gallons per minute translates aipproximately to 6,450

a~cre ftcct per annlum.

6. JAPnliCatiOn G-l1-A does not indicate a maximumx of 4Q00 gallons per

mintute, *,450 acro feet per ann-um, will be recirculated.

ONU xnn ~4IX~1 LLLLPJZ6 ee:ST tvB9?/vt'Ut
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7. The applicant purchased the water right set forth in 0-11 from
Uniutd Nucleur Corporation on December 11, 1992.

a. stx huncrpd fifty acre feet per annui of water right is assiuned
from G-L1 as G-11,I

S. United Nucleo r Corporation put to benJfifcial use a vufficient
Ifln1fl; of cotsurptivo use water right for the applicant to transfer
6SO abti.fpet per annum t6 the move to location.

10. In sdtu irining of uraniumn at the move to location is feasible.

1I. 'Phu diversion and consumptivo use of 650 acre feet per annum at tho
smove to location for tho purposes stated on the application would
not iwpair vraLd e"Icr-ing water rights and would not be contrary to
the connervation, of water or detrimental to the public welfare of
t~he state.

THRFlWO4M it: ie' hcreby ORDERED that application (:-11-A in approved subject to
the followinr conditioni:

1. JDivesion and consuxptive use shall not exceed 650 acre feet per
Annu' from the well locations described under th~is Dermit.

2. The; pormittee -hall comply with State Engineor artesian well
construction rcgulAtions.

3. The6stato Engizieer whall be notified prior to the construction of
%eoch well.

4. The. Permittee ha3l install metering devices at locations and in a
ruarumex acc etEkle..,o the Srz1;c Eflnpn~r.

,n. .. , s

S. 'khe PEernmittfeie WaUl report metered diveriions to thd State Engineer,
monthly.

£. Pcdmit shll expite October 31, 2029.

Uearing R,:an4..

Witness my hand arid offici.al seal this _ _ day of October, 1t9!J.

stotfe xngieer

E 0 -<=ime -44i iSi £6~1I ~1GLLLLBUS~t BCE9t PDZP


