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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
The Honorable Peter B. Bloch, Presiding Officer
In the Matter of
HYDRO RESOURCES, INC.
(2929 Coors Road, Suite 101
Albuquerque, NM 87120)

)
)
)
)
)

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

ENDAUM'S AND SRIC'S
MOTION FOR ISSUANCE OF A SUBPOENA FOR THE
PRODUCTION OF DOCUMENTS, OR, ALTERNATIVELY,
TO SUPPLEMENT THE HEARING RECORD
AND TO
POSTPONE THE DEADLINE FOR FILING WRITTEN
PRESENTATIONS ON GROUNDWATER ISSUES AND NEPA ISSUES;
EXPEDITED CONSIDERATION REQUESTED
INTRODUCTION
Pursuant to 10 C.F.R. §§ 2.1209, 2.1231, 2.1237, and 2.730, the Intervenors
Eastern Navajo Dind Against Uranium Mining ("ENDAUM") and Southwest Research
and Information Center ("SRIC") hereby move the Presiding Officer to issue a
subpoena requiring Hydro Resources Inc. ("HRI") and the NRC Staff to provide to
ENDAUM and SRIC the documents which are specified below. Alternatively,
ENDAUM and SRIC move the Presiding Officer to issue an order requiring HRI and
the Staff to supplement the hearing record with these documents. ENDAUM and SRIC
are filing this motion because the documents are needed in order to determine whether
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faulting or erosion channels, or both, exist in the aquifers within the Crownpoint
Project, and because neither HRI nor the NRC Staff has been willing to make these
documents available to the Intervenors as part of the hearing record or in any other
context.
This motion is opposed by HRI. The NRC Staff takes no position on this
motion. Marilyn Morris and Grace Sam, Intervenors, support this motion.
Because the testimony, which depends on the requested documents, is due in a
matter of a few weeks, the Intervenors request that the Presiding Officer give it
expedited consideration.
FACTUAL BACKGROUND
ENDAUM AND SRIC requested the information and documents that they need
from HRI and the NRC Staff in a written request to the NRC Staff on September 29,
1998. Letter from Johanna Matanich, counsel for ENDAUM and SRIC, to John Hull
and Mitzi Young, NRC Staff counsel, and list attached to that letter ("Matanich
Letter"). A copy of the Matanich Letter is attached hereto as Exhibit 1. ENDAUM
and SRIC requested 10 different items from HRI and the Staff, including items
numbered 1, 2, and 4 listed in the attachment to Matanich Letter:
1. Structural cross-sections and structural contour maps for each of the sites at
which HRI proposes to mine pursuant to License No. SUA-1508, issued on January 5,
1998;
2. Drillers' logs for each of the proposed 10 Crownpoint monitoring wells at
the Crownpoint site, for each of the 12 proposed Church Rock monitoring wells, and
2

for a representative sample (which ENDAUM and SRIC's expert will assist selecting)
of the 100 plus boreholes at the Unit One site; and
4. The surface elevations for each of the boreholes at each of the sites at which
HRI proposes to mine.
Counsel for ENDAUM and SRIC made several phone calls to the NRC staff
and to HRI to follow up on the request.' Finally, on November 13, 1998, the NRC
Staff responded.

Letter from Mitzi A. Young to Johanna Matanich ("Young Letter"),

attached as Exhibit 2. Attached to the Young Letter was a letter from Mark S. Pelizza,
HRI to Bob Carlson, NRC (October 16, 1998) ("Pelizza Letter"), attached as Exhibit
3.2 The NRC also attached some documents responsive to ENDAUM and SRIC's
request. However, both the NRC and HRI refused to produce documents in response
to Requests Nos. 1, 2, and 4.
With respect to Request No. 1, the NRC Staff asserted that structural crosssections are part of the hearing file and referenced the Pelizza Letter. The Pelizza
Letter referred to several "cross sections" located in the hearing file, but also stated
that, "No structure contour maps have been required or provided." Id. at 1.
Johanna Matanich, counsel for ENDAUM and SRIC, placed telephone calls to Mitzi Young
to inquire about the request on October 8, 1998 and October 13, 1998. On October 27, 1998 and
on November 12, 1998, Johanna Matanich left telephone messages for Ms. Young to return her
call. On November 12, 1998, Johanna Matanich asked David Lashway, counsel for HRI, during
a telephone call, if HRI would provide any of the documents listed in the request. On November
13, 1998, Ms. Young informed Johanna Matanich by telephone that she was sending a package
of information in response to the request via express mail.
2

ENDAUM and SRIC did not receive the Pelizza Letter Until it was forwarded to them by

the Staff on November 13, 1998. Exhibit 2.
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With regard to ENDAUM and SRIC's Request No.2, the Staff responded that it
did not use driller's logs, but only geophysical logs. Young Letter at 1. The Staff
again referenced the Pelizza Letter, which stated that geophysical logs included in the
hearing record "have been reduced to equal scale and will provide a more ready
comparison of geologic data than will full size logs of different scale." Pelizza Letter
at 1. .The Pelizza Letter also stated that: "Any more detailed analysis of exploration
data as closely guarded proprietary information and will not be made available." Id. at
1.
With regard to Request No. 4, the Staff stated only that " [s]urface elevations
were not submitted to the NRC," and referenced the Pelizza Letter. Young Letter at 2.
The Pelizza Letter added little more, asserting that:
This information is not part of the hearing record and as stated in # 2 above,
HRI will not agree to provide the exploration database. Therefore borehole
surface elevations serve no purpose.
Pelizza Letter at 2. Thus, HRI's refusal to produce the documents apparently is based
on the fact that HRI considers them to be proprietary.
On November 24, 1998, counsel for ENDAUM and SRIC called David
Lashway, counsel for HRI, and offered to sign a privacy agreement to keep Request
No. s 1, 2 and 4 confidential. Counsel for ENDAUM and SRIC left a message for
David Lashway regarding their request for information on December 1, and spoke with
counsel for HRI on December 4 and December 9, 1998. To date, HRI has not agreed
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to provide.all of the informatibn requested.
ARGUMENT
I. THE PRESIDING OFFICER HAS THE AUTHORITY TO ISSUE A
SUBPOENA COMPELLING THE PRODUCTION OF DOCUMENTS OR TO
REQUIRE SUPPLEMENTATION OF THE RECORD.
Section 2.1231, of C.F.R. Title 10, provides that the Staff shall prepare a
hearing file and that the Presiding Officer shall rule upon any question about the
materials to be included in the hearing file. 10 C.F.R. §2.1231(a), (b). In addition,
§2.1209 indicates that the Presiding Officer shall have all powers necessary to conduct
a fair and impartial hearing. 10 C.F.R. §2.1209. That section also provides more
specifically that the Presiding Officer has authority to issue subpoenas for the
production of documents. 10 C.F.R. §2.1209(h).
The Presiding Officer therefore can rule that a subpoena be issued for the
production of specific documents; the Presiding Officer can also direct supplementation
of the record. In addition, 10 C.F.R. §§ 2.1237 and 2.730 provide that a party may
seek relief by means of a written motion addressed to the Presiding Officer. This
motion therefore is the appropriate avenue for ENDAUM's and SRIC's request.
II. THE DOCUMENTS REQUESTED BY ENDAUM AND SRIC ARE
NECESSARY TO THE HEARING RECORD AND FOR PRESENTATION OF
THEIR CASE.
ENDAUM and SRIC request the Board to order the production of the
documents identified in Requests Nos. 1, 2, and 4, because they are necessary to

5

ENDAUM's and SRIC's evaluation of the adequacy of HRI's license to protect against
groundwater contamination during mining at the Crownpoint Project.
Request No. 1. As explained in the Matanich Letter, structural cross-sections
and structure contour maps are needed so that ENDAUM and SRIC can determine the
potential for excursions that would result from faulting in and through the ore zones.
Structural cross-sections show the actual surface elevations of the various geologic
units of the Crownpoint Project, and thus they reveal faulting and erosional surfaces.
The stratigraphicor lithographiccross-sections, which NRC asserts are already in the
record, are more simplified geological maps which do not provide this information. 3
ENDAUM's and SRIC's expert hydrogeologist, Michael G. Wallace, has
previously pointed out that HRI has oversimplified the geology of the Crownpoint
Project. As Mr. Wallace has attested, HRI has consistently and erroneously
characterized the Westwater aquifer as a thick, homogeneous, essentially laterally

The difference between stratigraphic and structural cross-sections and contour maps is
illustrated in the Affidavit of Michael G. Wallace, (December 10, 1998) Figures 1 and 2,
which is attached hereto as Exhibit 6. As demonstrated in Figure 1, a structural cross-section
begins with uniform surface elevations on the land surface and faithfully represents the actual
elevations (above sea level) of the tops of each underlying geologic strata at each borehole
location considered. A stratigraphic cross-section, on the other hand, does not link borehole
data by elevation. It levels the elevations of each geologic unit to portray each unit as a
relatively straight layer, and thereby prevents discovery of faulting among the geologic units.
Wallace December Affidavit, Figure 2. If part of one geologic unit is juxtaposed with part of
a different unit through faulting, a pathway for lixiviant excursion exists. See Figure 1 and
red arrow demonstrating excursion pathway.
3
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continuous sandstone. Reply Affidavit of Michael G. Wallace at 3-4 (March 4, 1998)
("Wallace March Affidavit"), a copy of which is attached hereto as Exhibit 4.4 See
also Third Affidavit of Michael G. Wallace at 4-5 (September 1, 1998), a copy of
which is attached hereto as Exhibit 5 ("Wallace September Affidavit"). 5 Mr. Wallace
further attests to the need for the requested information in his December 10, 1998
Affidavit attached hereto in support of this motion ("Wallace December Affidavit")
(Exhibit 6). As Mr. Wallace explains, HRI's characterization is based on lithologic or
stratigraphic cross-sections that ignore the differences in elevation of the boreholes
used to create the cross-sections. Wallace September Affidavit at 4-5; Wallace
December Affidavit at 3-4. HRI supported its conclusion that the various strata in the
aquifer are continuous by laying geophysical logs side by side so that the top of the
aquifer formed a single horizontal line. Wallace March Affidavit, at 3-4. This method
fails to take into account that the top of the aquifer may not be at the same elevation at
all of the boreholes, which are the points used to generate those geophysical logs. Id.
Notably, HRI does not deny that it has created structural cross-sections See
Pelizza Letter at 1. They just have not been provided. Moreover, the fact that
structural cross-sections are referred to in Geraghty and Miller's Analysis of
4 The Wallace Reply Affidavit was originally filed as an attachment to ENDAUM's and
SRIC's Motion for Leave to Reply to HRI's and NRC Staff's Responses to Stay Motion
(March 6, 1998).
5 The Third Wallace Affidavit was originally filed as an attachment to ENDAUM's and
SRIC's Scheduling Conference Brief (September 2, 1998).
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Hydrodynamic Control report of October 1993 at 3 (Hearing Record ACN
9312160178) creates the presumption that the documents exist.6
HRI has offered no rationale for withholding structure contour maps, other than
that they have not been "required or provided." Pelizza Letter at 1. In a February 4,
1997 letter from Mark Pelizza, HRI to James D. Walker, Region IX, United States
Environmental Protection Agency ("EPA"), HRI acknowledged EPA's request for
structure contour maps and stated it would provide a report that would include a
structure contour of the Westwaterl A copy of this February 4, 1997 letter is attached
hereto as Exhibit 7.
Because structural cross-sections and structure contour maps have demonstrated
relevance to the safety and environmental findings underlying the issuance of the HRI
license, they should be produced.
Request No. 2. In responding to ENDAUM's and SRIC's request for this
information, the Staff asserts that it did not use drillers' logs, but instead used
"geophysical logs with stratigraphic interpretations on cross sections submitted with the
application." Young Letter at 1. These geophysical logs are part of the Hearing
Record. Id. HRI, for its part, asserts that the geophysical logs in the Hearing Record
are sufficient for the Intervenors' purposes, and that "any more detailed ...

6

HRI

asserts that the cross-sections referred to in the Gerharty and Miller report are included

in the application. The cross-sections referred to by HRI are stratigraphic cross-sections, not
structural cross sections. Wallace March Affidavit at 3-4.
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exploration data" are proprietary information, and not required until the point of
performance. Pelizza Letter at 1. These arguments are without merit, and the
documents should be ordered to be produced.
HRI states that drill holes cannot replace the "confidence that is derived from
actual wellfield testing." Pelizza Letter at 1. However, the existence of faults can and
should be determined before ground disturbance. Mr. Wallace states, "tructural crosssections and structure contour maps are the most reliable tool to determine whether
faults exist that juxtapose geologic units. Wallace December Affidavit at 4.
The data listed in Request No. 2, driller's logs, are critically necessary for
ENDAUM and SRIC to verify the data in HRI's structural cross-sections if they are
provided. Wallace December Affidavit at 4. If the structural cross-sections are not
provided, the driller's logs are necessary to allow ENDAUM and SRIC's experts to
construct structural cross-sections. See Matanich Letter at 1; Wallace December
Affidavit at 3-4. In note 6 of the Wallace March Affidavit, Mr. Wallace states,
Another useful tool for geologic assessment and interpretation are the
driller's logs that likely exist for the several hundred boreholes at the
three proposed mining sites. Driller's logs (which are also called
"borehole logs") contain detailed descriptions of the strata encountered at
each foot in a borehole based on the written observations of the field
geologist. More than the generalized cross-sections provided by HRI,
the driller's logs would give the most direct evidence for the existence of
sand channels in the Westwater Canyon Member. Such driller'slogs
were not evident in any of the HRI or NRC documents I reviewed to
date.
Wallace March Affidavit, note 6 at 5-6 (emphasis added).

9

If structural cross-sections are not provided, all monitor wells driller's logs and a
representative sample of 100 other driller's logs will be needed if ENDAUM's and
SRIC's experts are required to construct their own structural cross-sections and contour
maps. ENDAUM and SRIC are aware that such drillers' logs exist, because they are
routinely provided by the driller at the time each borehole is drilled. Wallace
December Affidavit at 4.
Request No. 4. The data listed in Request No. 4, list of surface elevations for
each of the boreholes drilled for all boreholes at all three mine sites, is also essential
for verifying the structural cross-sections. Wallace December Affidavit at 4. If
driller's logs are not available, surface elevations can also used to create structural
cross-sections, given the stratigraphic cross-sections that have already been provided,
although the angle of the boreholes would also have to be disclosed. Wallace
December Affidavit at 4.
HRI has claimed that Requests No.s 2 and 4, the driller's logs and the
boreholes' elevations, are proprietary. The argument is without merit, in two respects.
First, the information sought by ENDAUM and SRIC relates to the general geologic
structure of the area, not to the uranium mineralization of any particular ore body.
HRI has already disclosed the characteristics of geologic units of the area with its
stratigraphic cross-sections. ENDAUM and SRIC seek at a minimum to connect that
information with proper surface elevations, for the sole purpose of evaluating whether

10

or not the Westwater Canyon is in contact with the Dakota aquifer or the Cow Springs
aquifer.
Second, ENDAUM and SRIC have already informed HRI of their willingness to
sign a privacy agreement with HRI. As an alternative, any information on the ore
body could be expunged from documents, provided the surface elevations above sea
level on the land surface,and at the top of the Dakota, Brushy Basin, Westwater
Canyon Member, Recapture Shale, and Cow Springs geologic units are provided.
III.
INTERVENORS NEED ADDITIONAL TIME FOR THEIR GROUND
WATER FILING, AND, CONSEQUENTLY, THEIR NEPA FILINGS.
As ENDAUM and SRIC have pointed out in this motion and in the attached
exhibits, they need Requests No. 1, 2, and 4, in order to be able to evaluate the
impacts of HRI's proposed mining on ground water as a general licensing issue, and
also in addressing cumulative impacts of the project. ENDAUM and SRIC therefore
have had no choice but to file this Motion seeking to compel HRI and the NRC Staff to
provide the documents to them.
ENDAUM and SRIC initially requested the documents in question more than
two months ago. Because ENDAUM and SRIC have not been able to obtain the
documents, they have not been able to address all of the issues relating to ground water
impacts. Moreover, they cannot completely address those issues until they obtain the
documents. Since HRI and the Staff will have 10 days to respond to ENDAUM and
SRIC's Motion for Documents (10 C.F.R. §§ 2.730(c)), it will be at least another 10
11

days before the documents are made available to ENDAUM and SRIC. Because of the
extensive analysis that will have to be conducted, by experts retained by ENDAUM
and SRIC, on the basis of those documents, ENDAUM and SRIC will not be able to
complete their ground water filing by the January 7, 1999 deadline. They therefore
request that the deadline for that filing be postponed until February 1, 1999.
In addition, ENDAUM and SRIC request an extension of time for filing their
NEPA presentation, now due February 1, 1998, until March 1, 1998. The extension is
necessary in order to permit ENDAUM and SRIC to complete and present their
presentation on individual environmental impacts, including groundwater impacts and
other impacts, before taking the next step of evaluating the totality of these impacts and
preparing testimony and briefs on the cumulative impacts and relative costs and
benefits of the project.

A huge amount of material must be integrated and evaluated

again in order to perform this task, thus requiring more time than has been allotted.
Moreover, ENDAUM and SRIC have found that the demands of reviewing the record,
working with experts on testimony, and preparing briefs, are such that it is virtually
impossible to prepare more than two presentations in the one month's time that has
effectively been provided to brief each major issue in this case.
Accordingly, they respectfully request an additional month's time to present
their NEPA testimony and briefs. ENDAUM and SRIC also note that because HRI has
already received its license, this modest extension will have no impact whatsoever on
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HRI's ability to go forward with the Crownpoint Project.
CONCLUSION
The documents requested by ENDAUM and SRIC are necessary for the
adequate preparation of their case. Despite the Presiding Officer's suggestion that HRI
and the Staff should be cooperative, 7 Requests No.s 1, 2 and 4 have not been made part
of the hearing file or otherwise provided to ENDAUM and SRIC. As they have
indicated to HRI, ENDAUM and SRIC are willing to keep the information in the
documents confidential if that is necessary to protect HRI's interests. The Presiding
Officer therefore should subpoena the data listed in items 1, 2, and 4 of the attachment
to Exhibit 1 and make it available to the Intervenors, or require supplementation of the
hearing record. The Presiding Officer should amend the schedule for filings so that
ENDAUM's and SRIC's filing on ground water issues is not due until February 1,
1999, and NEPA issues are due March 1, 1999.

VdI,

hanna Matanich
Lila Bird
Douglas Meiklejohn
New Mexico
Environmental Law Center
Suite 5
1405 Luisa Street
Santa Fe, N.M. 87505
(505) 989-9022

Diane Curran
HARMON, CURRAN, SPIELBERG,
& EISENBERG, LLP
2001 "S" Street, Suite 430
Washington DC 20009
(202) 328-3500

7 See October 13, 1998 Memorandum and Order, footnote 13 at 6.
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UNITED STATES OF AMERICA
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NUCLEAR REGULATORY COMMISSION
ATOMIC SAFETY AND LICENSING BOARD PANEL
Before Administrative Judge Peter B. Bloch, Presiding Officer
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HYDRO RESOURCES, INC.
2929 Coors Road
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Albuquerque, NM 87120
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CERTIFICATE OF SERVICE
I hereby certify that:
On December 10, 1998, I caused to be served copies of the following:
ENDAUM'S AND SRIC'S MOTION FOR ISSUANCE OF A SUBPOENA FOR
THE PRODUCTION OF DOCUMENTS, OR, ALTERNATIVELY, TO
SUPPLEMENT THE HEARING RECORD AND TO POSTPONE THE
DEADLINE FOR FILING WRITTEN PRESENTATIONS ON GROUNDWATER
ISSUES AND NEPA ISSUES; EXPEDITED CONSIDERATION REQUESTED
upon the following persons by U.S. mail, first class, and in accordance with the
requirements of 10 C.F.R. § 2.712. The envelopes were addressed as follows:
Office of the Secretary
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001
Attn: Rulemakings and Adjudications
Staff

Administrative Judge
Peter B. Bloch
Atomic Safety and Licensing Board
Mail Stop - T-3 F23
U.S. Nuclear Regulatory Commission
Washington D.C. 20555
Office of Commission Appellate
Adjudication
U.S. Nuclear Regulatory Commission
Washington, DC 20555

`-FF

Administrative Judge
Thomas D. Murphy
Special Assistant
Atomic Safety and Licensing Board
Mail Stop - T-3 F23
U.S. Nuclear Regulatory Commission
Washington DC 20555

Anthony J. Thompson
Frederick Phillips
David Lashway
SHAW, PITTMAN, POTTS &
TROWBRIDGE
2300 "N" Street, N.W.
Washington, D.C. 20037-1128

Jep Hill, Esq.
Attorney for Hydro Resources, Inc.
Jep Hill & Associates
P.O. Box 2254
Austin, TX 78768

Dated at Santa Fe, New Mexico,
December 10, 1998,

Mitzi Young
John T. Hull
Office of the General Counsel
Mail Stop - 0-15 B18
U.S. Nuclear Regulatory Commission
Washington, DC 20555

ohanna.Matanich

Roderick Ventura
Samuel D. Gollis
DNA - People's Legal Services, Inc.
PO Box 306
Window Rock, AZ 86515
Diane Curran
HARMON, CURRAN, SPIELBERG &
EISENBERG, LLP
2001 "S" Street, N.W., Suite 430
Washington DC 20009

Herb Yazzie, Attorney General
Steven J. Bloxham, Esq.
Navajo Nation Department of Justice
P.O. Drawer 2010
Window Rock, AZ 86515
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-E
E/VIRONMENTAL LAW CENTER
September 29, 1998
VIA FACSIMILE
CONFIRMATION SENT

John T. Hull
Mitzi Young

VIA FIRST CLASS MAIL

Nuclear Regulatory Commission
Office of General Counsel
Mail Stop 0-15, B-18
Washington, DC 20555
RE:

HEARING FILE

Hydro Resources Inc.

Docket No. 40-8968-ML, ASLBP No. 95-706-01-ML
Dear Mr. Hull and Ms. Young:
I am writing on behalf of Intervenors ENDAUM and SRIC. Their review of the hearing file
has taken some time, given the events of this past summer. Now that they have had a chance
to review the file, they believe there are several documents that should be included in the
record. Attached is a list of ten items that have been identified, along with the rational behind
this request and citation to where these items have been referenced by the NRC Staff and/or
HRI. It is evident that these documents have been used by either HRI or the Staff in their
preparations for this project. Most represent documents that are prepared as part of standard
industry practice.
Please add these documents to the hearing file and make them available as soon as possible. If
you have any questions or wish to discuss this request, please feel free to call.
Best Regards,

Johanna Matanich
Enclosure:
cc:

1
Mr. Robert Carlson
Project Manager
Anthony J. Thompson
Shaw, Pittman, Potts & Trowbridge
Jep Hill
Diane Curran
Chris Shuey
Mitchell Capitan
Roderick Ventura
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ORMATION ON CROWNPOINT URANIUM PROJECT
REQUESTED BY ENDAUM AND SRIC

Structural cross-sections and structural contour maps for all three sites.
Rationale and Reference: This information is needed to evaluate excursion potential
resulting from faulting in and through the ore zones. Such structural cross-sections and
contour maps were cited in Geraghty and Miller's "Hydrodynamic Control" report,
October 1993.

2.

Drillers' logs for all Crownpoint monitoring wells (n= 10) at the Crownpoint site,
for all Church Rock monitoring wells (n= 12) at the Church Rock site, and for a
representative sample of the 100+ boreholes at Unit 1 site. ENDAUM's and
SRIC's ground water experts will assist in selecting boreholes at Unit 1.
Rationale: These logs are critical for verifying the accuracy of the structural crosssections and contour maps listed in item #1 above. They are essential if the crosssections and contour maps in #1 are not available or do not exist. In the latter case, all
drillers' logs would be needed if ENDAUM's and SRIC's experts are required to
construct their own structural cross-sections and contour maps. We know that such
drillers' logs exist because they are routinely provided by the driller at the time each
borehole is drilled.

3.

Maps of orebodies at each site, including those depicted in three dimensions.
Rationale and Reference: These maps are required to define the three-dimensional
geometry and directional orientation of the orebodies and the sand lenses in which they
occur. The generalized orebody outlines shown in the FEIS and in the various
environmental reports are inadequate. These maps are necessary to further evaluate
mine zone confinement, lixiviant containment, and hydrogeologic properties. HRI
Exhibit 8 in the HRI water rights transfer hearing before the N.M. State Engineer this
spring was described as an "ore body map." ENDAUM and SRIC believe that HRI
has such drawings as part of its routine mineralization characterization program.

4.

Surface elevations for all boreholes at all three sites.
Rationale: The environmental reports for each site list surface elevations for wells
used only for baseline water quality assessment; there are no surface elevations for the
vast majority of boreholes. Our experts need this information (which amounts only to
a list of the boreholes, by site identification number, and their surface elevations) to
verify reported drawdowns in previous pump tests and, secondarily, to construct actual
structure cross-sections and/or fence diagrams if the information is Item #1 is not
available.

5.

EXirsuahon scenario modeling done by HRI staff for all three sites.
Rationale and Reference: Results of HRI's excursion modeling are essential for
evaluating the probability of excursions. We base our knowledge about the existence
of such modeling on statements made by Anthony Thompson, HRI attorney, on the
September 16, 1998 bus tour. Mr. Thompson even mentioned that this modeling was
done by HRI's reservoir engineer, Mr. Craig Bartels.

6.

Supplement aquifer modeling for the Church Rock and Crownpoint sites.
Reference and Rationale: HRI's Mark Pelizza, in his September 8, 1998 affidavit,
under the section "Materials Prepared" references an October 19, 1993, document that
he describes as "Church Rock and Crownpoint Aquifer Modeling Supplement." This
document is not listed on the Hearing File Index. ENDAUM and SRIC believe that
this information may have relevance to-the October 1993 "Hydrodynamic Control"
report prepared for HRI by Geraghty and Miller.

7.

Description and findings of an NRC Staff solute-transport model for radium-226
concentrations at Town of Crownpoint water wells supporting FEIS.
Reference and Rationale: The NRC Staff discussed results of its own modeling of
radium-226 concentrations in Crownpoint town wells based on ground water flow
velocities calculated by Geraghty and Miller. See, FEIS at 4-47 to 4-49. The FEIS,
however, gave no citation for the Staff's analysis. You cited William Ford's
memorandum to Robert Carlson, dated March 11, 1997, as the basis for the well
relocation proposal in your September 23, 1998 letter to Judges Bloch and Murphy.
If this memo and its attachments were used for the February, 1997 FEIS discussion on
pages 4-47 - 4-49, please confirm that fact with us. And, if this was not the basis for
that analysis, or if other documents were used to draw those conclusions, please
provide the proper documents. ENDAUM and SRIC need documentation of the Staff s
radium-transport analysis to evaluate its assumptions and methods. Ultimately, this
analysis is needed to determine if HRI's proposed restoration will achieve ground water
protection standards for radium and other contaminants. (The NRC Staff doubts that
radium-226 concentrations will meet federal drinking water standards, let alone
baseline, following restoration at the Crownpoint site. See, Joe Holonich letter to
Susan Jordan (July 17, 1997) at 2-3.)

8.

Copies of three documents pertaining to restoration and license termination at the
Mobil Section 9 Pilot Project.
References and Rationale: ENDAUM and SRIC desire copies of the following three
documents referenced by NRC Staff hydrologist William Ford in his February 20,
1998, affidavit:

R.

S.
V.

.,

-Wbil Alternative Energy, Inc., 1986

..-Mobil Mining and Minerals Company, 1986
NRC Environmental Assessment for SUA-1479, Feb. 4, 1988.

None of these documents is in the Hearing File. All are needed to further evaluate
operational and restoration characteristics of the Mobil Section 9 Pilot ISL Project in
Crownpoint.
9.

Post-restoration water quality data for Mobil Section 9 Pilot Project and Teton
Section 13 Pilot Test.'
Rationale and References: ENDAUM's and SRIC's geochemist recommends that a
water quality survey be conducted at the Mobil and Teton pilot test sites to evaluate the
long-term effectiveness of restoration used at those sites. Preparatory to conducting
such a survey, our expert wants to review water quality data for those sites collected
after restoration efforts ended. If wells and boreholes at those sites have been plugged
and abandoned, making the subsurface environment unaccessible, post-restoration
water quality data may be the qiy field-level evidence that describes long-term
restoration effectiveness. Both tests are described in the FEIS at 4-26 through 4-40.
Mobil's test is described in the documented cited by Ford and in a 1993 summary
prepared by HRI (see, Enclosure 3 with letter from Mark Pelizza to Ramon Hall
[March 16, 1993] [ACN 9304130415]). The Teton test is described in an HRI
summary provided to the NRC Staff in November 1993 (Lee. letter from Mark Pelizza
to Joel Grimm [November 29, 1993] [ACN 9402240123]).

10.

Any NRC Staff, NRC contractor or licensee reports that evaluate the asserted
efficiency of the vacuum drier/bag filter emission control system for the yellowcake
drier at the central processing plant.
Rationale and References: ENDAUM's and SRIC's experts need this information to
evaluate HRI's assertion that particle emissions from the central processing plant will
be "virtually zero" because of the 99.99 percent removal efficiency of the vacuum
drier/bag filter emission control system. (See, ENDAUM-SRIC Second Amended
Request at 112 and Exhibit 14, attaching relevant excerpts from HRI's Crownpoint
Technical Report [June 12, 1992] at 65-73). The operational experience of facilities
that use this technology is necessary to evaluate this claim.

'ENDAUM and SRIC request that NRC indicate whether such post-restoration water quality data exist,
and if they do not, whether access to the sites' ground water is possible through existing wells or boreholes.

.

UNITED STATES

0.NUCLEAR

REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

.

0OFFICE OF THE

NOV 16jI

November 13, 1998

GENIERAL COUNSEL

Johanna Matanich, Esq....
New Mexico Environmental Law Center
1405 Luisa St., Suite 5
Santa Fe, NM 87505
In the Matter of
HYDRO RESOURCES, INC (HRI)
Docket No. 40-8968-ML
Dear Ms. Matanich:
By letter dated September 29, 1998, you forwarded a request, on behalf of Intervenors
ENDAUM and SRIC, that additional documents be added to the hearing file in the abovecaptioned proceeding and that the Staff provide certain information. See Letter from.
J. Matanich to J. Hull and M. Young, dated September 29, 1998. See also Letter from J. Hull,
NRC, to Administrative Judges, dated June 11, 1998 (forwarding Hearing File). Intervenors'
request for information and documents has been submitted in the above-captioned 10 C.F.R.
Part 2, Subpart L proceeding where discovery is prohibited, but the Presiding Officer may rule
on issues regarding appropriate materials for the hearing file. See 10 C.F.R. § 2.1231.
Further, even when discovery is permitted under NRC regulations, the Staff is not required to'
respond to interrogatories or requests for documents in a formal, trial-type NRC proceeding
unless (1) the presiding officer determines that the interrogatory answer is necessary to a
proper decision in the proceeding and (2) that the document is not publicly available. See
10 C.F.R. §§ 2.720(h)(2)(ii), 2.744, 2.790.
While the Staff views the September 29 letter as being beyond the scope of 10 C.F.R § 2.1231
and contrary to the discovery regulations cited above, without waiving these objections, the
Staff response is provided below.
1.

Structural cross-sections and structural contour maps for all three sites.

Structural cross-sections submitted to the NRC are included in the applications or
environmental reports for the sites and are part of the hearing file. See Letter from Mark S.
Pelizza, HRI, to Bob Carlson, NRC, dated October 16,1998 (Pelizza Letter) (attached), at 1.
2.

Driller's logs for all Crownpoint monitoring wells (n=10) at the Crownpoint site.

This request apparently seeks "driller's logs" that record what a driller found when drilling a
bore hole. The Staff did not use these logs, but used the geophysical logs with stratigraphic
interpretations on cross sections submitted with the application. These logs are all part of the
hearing file. See Pelizza Letter at 1.

-23.

Maps of ore bodies at each site, including those depicted in three dimensions.

Maps of ore bodies, such as depicted at FEIS, pages 3-16 (Fig. 3.6) and 3-20 (Fig. 3.8) were
submitted with the application and are part of the hearing file. Three-dimensional maps were
not submitted to the NRC. See Pelizza Letter at 2.
4.

Surface elevations for all boreholes at all three sites.

Surface elevations were not submitted to the NRC. See Pelizza Letter at 2.
5.

Excursion scenario modeling done by HRI staff for all three sites.

HRI excursion scenario modeling was not submitted to the NRC. See Pelizza Letter at 2.
6.

Supplement aquifer modeling for the Church Rock and Crownpoint sites [provide
"Church Rock and Crownpoint AquiferlModeling Supplement," dated October 19, 1993,
cited in the Mark Pelizza affidavit of September 8, 1998].

The Staff has not been able to locate the requested document in its files, but notes that the
document requested is listed as a reference in Appendix A of the HRI License. Documents
believed to be similar to the October 19, 1993 supplement are attached to the Pelizza Letter.
See Pelizza Letter at 2 and attachment. The Crownpoint worksheet was also submitted as part
of an October 15, 1996, HRI response that is already part of the hearing record. See id.
7.

Description and findings of an NRC Staff solute-transport for radium-226
concentrations at Town of Crownpoint water wells supporting FEIS [Was thaFEIS
discussion of groundwater impacts at pages 4-47 through 4-49 based on the information
in William Ford's memorandum to Robert Carlson, dated March 11, 1997?]

Yes. Please note that the Staff does not agree with the assertion in item 7 that "[t]he NRC
staff doubts that radium-226 concentrations will meet federal drinking water standards, let alone
baseline,' following restoration at the Crownpoint site. See Joe Holonich letter to Susan Jordan
(July 17, 1997) at 2-3."
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8.

Copies of three documents pertaining to restoration and license termination at
the Mobil Section:9 Pilot Project [referenced by NRC Staff Hydrologist William
Ford in his February 20, 1998 affidavit]
R.

[Mobil Alternative Energy, Inc., 1986] Letter from J. F. Cullen, Mobil Alternative
Energy, Inc., to Felix R. Miera, New Mexico Radiation Protection Bureau, dated
January 22, 1986, Restoration Progress Report, Crownpoint Section 9 Pilot, In
Situ Leach Plant [AN. 9808120141]

S.

[Mobil Mining and Minerals Company, 1986] Letter from J. F. Cullen, Mobil
Mining and Minerals Company, to Gary Konwinski, NRC, dated November 14,
1986, forwarding Mobil Pilot In-Situ Leach Uranium Project restoration
declaration with four attachments. [AN. 8702060301]

V.

[NRC Environmental Assessment for SUA-1 479, Feb. 4, 1988] Letter to Jim
Analla, BIA, from Edward Hawkins, URFO, Reg. IV, NRC, dated February 4,

-31988 [AN. 8802230395], transmitting Draft Finding of No Significant Impact
-th-egardingA Termination of the Source and Byproduct MaterialLicense and
* -Environmental Assessment in Considerationof the Release of Source Material
License SUA-1479 for Mobil Oil Corporation,Crownpoint, Section 9, In Situ Test
Project [AN. 8802230437]
Copies of the three documents are attached and will be added to the hearing file. (These
documents are part of the HRI docket and also available from the PDR.)
9.

Post-restoration water quality data for Mobil Section 9 Pilot Project and Teton
Section 13 Pilot Test.

Documents "S"and "V" in item 8, above, contain the requested data. Reference 13 in
document "'" identifies "Mobil Oil Corporation, September 1987. Groundwater Restoration
Stability Results," however, the Staff could not locate that reference. The Staff did locate and
is providing the following document (in Docket No. 40-8911) that contains data from stability
samples collected from November 1986 to April 1987 (and the document will be added to the
hearing file):
Letter from J. F. Cullen, Mobil Coal Producing Inc., to Thomas T. Olsen, NRC,
dated June 2, 1987. * [AN. 8708240360]
10.

Any NRC Staff, NRC contractor or licensee reports that evaluate the asserted
efficiency of the vacuum drier/bag filter emission control system for the
yellowcake drier/bag filter emission control system for the yellowcake drier at the
central processing plant.

The only information the NRC used to evaluate the HRI vacuum dryer was provided with the
application. See FEIS at 4-74; Pelizza Letter at 2.
Attachment 2 is a supplemental HRI Hearing File Index, which includes the documents
identified above and updates the index to include other documents enclosed herewith.
Sincerely,

o ung
Counsel for NRC Staff
Enclosures: As stated
cc w/encls:

Peter Bloch, Presiding Officer
Thomas Murphy, Special Assistant
Anthony Thompson
Roderick Ventura
Diane Curran

cc: w/o ends: Remainder of Service List

OCAA
PDR
SECY
ASLB Panel
Adjudicatory File

HlIl, INC.
(A Subsidiary of Uranium Resources, Inc.)
2929 Coors Road NW
Suite 101
Albuquerque, N.M. 87120-2929
Telephone: (505) 833-1777
Fax: (505) 833-0777

12750 Merit Drive
Suite 1020, LB 12
Dallas, Texas 75251
Telephone: (972) 387-7777
Fax: (972) 387-7779

P.O. Box 777
Crownpoint, New Mexico 87313
Telephone: (505) 786-5845
Fax: (505) 786-5555

October 16, 1998
Mr. Bob Carlson
Project Manager
Office of Nuclear Material Safety & Safeguards
U.S. Nuclear Regulatory Comission
2 White Flint North
11545 Rockville, Pike
Mail Stop T-7J9
Washington, D.C. 20852
RE:

New Mexico Environmental Law Center Information Request

Dear Mr. Carlson:
To follow-up on our telephone conversation of yesterday, I believe that most of the information
requested by NMELC can be found in the record as follows:
I.
Structural cross-sections and structural contour maps - The cross sections described in the
Geraghty and Miller "Hydrodynamic Control" report are the same cross sections labeled as Figures 2.6-6
through 2.6-10 of the Churchrock Revised Environmental Report, March 1993 (Updated October 11,
1993), and labeled Figure 2.2-7 through 2.2-10 within the CrownpointProject In-Situ Mining Technical
Report, June 12, 1992.ý Cross sections for the Unit 1 location, not referenced by Geraghty and Miller, are
within Appendix D- 1 of the Unit I UIC Application and Technical Report, October 9, 1992. All of these
reports are part of the hearing record. No structure contour maps have been required or provided.
2.
Driller's logs - Monitor wells drilled at Churchrock Section 8 are CR1 through CR8 (n=8).
Monitor wells drilled at Crownpoint Section 24 are CPI through CP10 (n=10). Geophysical logs of
monitor wells CR1 through CR6 along with logs from select exploration holes are duplicated on Figures
2.6-6 through 2.6-8 of the Churchrock Revised EnvironmentalReport, March 1993. Geophysical logs of
monitor wells CP1 through CP10 along with logs from select exploration holes are duplicated on Figure
2.2-7 through 2.2-13 within the Crownpoint Project In-Situ Mining Technical Report, June 12, 1992.
Both of these reports are part of the hearing record. By having these cross-sections, Petitioners have log
copies that have photographically have been reduced to equal scale and will provide a more ready
comparison of geologic data than will full size logs of different scale.
Any more detailed analysis of exploration data as closely guarded proprietary information and
will not be made available. Additionally, as described in Section 8 of the COP, the geological analysis
and hydrological testing that is submitted after the wellfield installation is provided to regulators as
positive proof that the mine unit will perform as specified in the license. An infinite amount of drill
holes could not replace the confidence that is derived from the actual wellfield testing..
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3.
Orebody maps - This information is not required by NRC and is not part of the hearing record.
In additior,ýa4ýed in #2 above, details of the subsurface orebody is not public information.
4.
Surface elevation of boreholes - This information is not part of the hearing record and as stated
in #2 above, HRI will not agree to provide the exploration database, Therefore borehole surface
elevations serve no purpose.
5.
Excursion scenario modeling
- Petitioners have requested a copy of the software that has
been licensed to HRI to perform a variety of types of multiple well subsurface analysis at ISL locations.
This software is not part of the hearing record and is not available to the public unless they are willing to
pay license fees.
The software simply provides a user-friendly interface to conduct millions of calculations and
provide instantaneous visual results using well-known reservoir theory specified for ISL. The user
provides a given combination of input parameters such as well numbers, well patterns, well spacing,
permeability, formation thickness, flow rates, etc. HRI will provide licensing information so Petitioners
can purchase the software directly.
6.
Supplement aquifer modeling for Churchrock and Crownpoint Sites dated October 19, 1993 - I
have searched my files and have not been able to locate a copy of this correspondence. To the best of my
recollection the "Supplement" that Petitioners request are the mining sequence work sheets that were
referenced on page 4 of the Geraghty and Miller study that was transmitted to NRC the previous day. I
know of no other supplementary aquifer modeling that was done at that time. The mining sequence work
sheets are attached hereto. Note that the Crownpoint worksheet is also within the October 15, 1996
(Response to NRC Comments) Q2/78 that is part of the hearing record.
7.

NRC solute-transport model - I understand that this information is to be distributed by NRC.

8.
NRC.

Copies of three Mobil references - I understand that this information is to be distributed by

-9.
NRC.

Teton and Mobil water quality data - I understand that this information is to be distributed by

10.
Vacuum drier/bag filter emission control system - HRI has described the Vacuum dryer that is
proposed for the Crownpoint project initially in § 3.2 of the Churchrock Project Environmental Report
dated 4-88 and most recently in the COP Rev. 2.0 §. 2.5. Both of these reports are part of the hearing
record. The Vacuum dryer is widely used, off the shelf, zero emission technology. Petitioners, however,
they may wish to contact vendors and get additional information.
Please feel free to contact me with questions pertaining to this matter.

i rely,

Mark S. Pelizza
Vice President
Health, Safety and Environmental Affairs
Cc:

Tony Thompson
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
ATOMIC SAFETY AND LICENSING BOARD PANEL
Before Chief Administrative Judge
B. Paul Cotter, Jr., Presiding Officer
Administrative Judge
Thomas D. Murphy, Special Assistant

)

In the matter of
HYDRO RESOURCES, INC.
2929 Coors Rd., NW, Suite 101
Albuquerque, NM 87120

)

Docket No. 40-8968-ML

)
)
)

ASLBP No. 95-706-01-NM
March 4, 1998

REPLY AFFIDAVIT OF MICHAEL G. WALLACE
Michael G. Wallace, being duly sworn, states as follows:
1.

My name is Michael G. Wallace. I am of sound mind and body and competent to

.

make this affidavit. I know the information stated herein from my personal knowledge and from

*

opinion is my professional opinion.

my review of documents and affidavits described herein, except that the information stated as my

Professional Oualifications
2.

My education and experience as a professional hydrologist are described in my

resume and summarized in an affidavit I gave on January 13, 1998 (hereafter, "January 13 Affidavit"
or "Wallace Affidavit"), in support of ENDAUM's and SRIC's Motion for Stay, Request for Prior
Hearing, and Request for Temporary Stay ("ENDAUM/SRIC Motion for Stay," Exhibit 12 and
Exhibit A) (January 15, 1998).

Purpose of This Affidavit
3.

The purpose of this affidavit is to respond to certain statements and opinions

rendered by Mr. William H. Ford in his affidavit attached to the U.S. Nuclear Regulatory
Commission Staffs Response to Motion for Stay, Request for Prior Hearing, and Request for
Temporary Stay ("NRC Staffs Response") (February 20, 1998) (hereafter, "Ford Affidavit"), and by
Mr. Richard F. Clement, Jr., and Mr. Craig S. Bartels in their affidavits (Attachments C and D,
respectively) to HRM's Response to Petitioners' Motion for Stay ("HRI's Response") (January 26,
1998) (hereafter, "Clement Affidavit" and "Bartels Affidavit").
Documents Reviewed
4.

In preparing this affidavit, I reviewed the Ford, Clement and Bartels affidavits, and

rereviewed the affidavit of Dr. Richard J. Abitz given on January 9, 1998, in support of the
ENDAUM/SRIC Motion for Stay. I also rereviewed portions of the NRC's Final Environmental
Impact Statement to Construct and Operate the Crownpoint Uranium Solution Mining Project,

.

Crownpoint, New Mexico, NUREG-1508 ("FEIS"); NRC Source Material License SUA-1508,
issued by the NRC to Hydro Resources, Inc. ("HRI") on January 5, 1998 ("HRI License"); and
several documents submitted by HRI to the NRC staff that were cited by Mr. Ford and Mr. Bartels
in their affidavits. Additionally, I remain familiar with the content of the 36 documents I cited in
my January 13 Affidavit.
5.

Mr. Ford claims that it does not appear that I gave adequate consideration to

conditions in the HRI License designed to mitigate any groundwater impacts caused by HRI's
project. Ford Affidavit, ¶6. I reaffirm my statement in ¶3 of my January 13 affidavit that I reviewed
all of the materials that I listed, including the HRI license, and I emphasize that none of the license

2

conditions resolves the deficiencies in HRI's proposal that I discussed in my previous affidavit.
Expert Conclusions:
I.

NRC's and HRI's Hydroleoo-ic Characterization of the Westwater Canyon Member
Remains Seriously Flawed
6.

I remain convinced that the NRC Staffs and HRI's understanding of the Westwater

Canyon Member in the area of the Unit 1 and Crownpoint mining sites as one continuously thick
and unbounded sandstone unit is seriously flawed. Mr. Clement and Mr. Bartels do not even address
my discussion of the Westwater Canyon geology, and Mr. Ford's response ignores the extensive

P

published, peer-reviewed geologic literature cited in my affidavit in support of my opinion. Mr.
Ford instead relies heavily on the lithologic cross-sections that accompanied HMRs application in
reaching his conclusion that the Westwater is "comprised of thick sand units... hydrologically
interconnected vertically and horizontally. ...
7.

Ford Affidavit, ¶9.

Mr. Ford's reliance on the lithologic, or "stratigraphic," cross-sections derived from

geophysical logs is not a sufficient basis for his characterization of the Westwater as a thick,
essentially continuous sandstone. Lithologic cross-sections of this type, by themselves, are not
adequate to depict, in sufficient detail, the geometry and areal extent, of the individual sand, silt,
and shale layers that exist at each of the proposed mining sites.

The cross-sections Mr. Ford

referred to were prepared by MRI and included in HRI's environmental reports for the Church Rock,
Unit 1 and Crownpoint sites. Upon inspecting these cross-sections, I observed that they had been
constructed from geophysical logs laid side-by-side on large sheets of paper so that the top of the
Westwater Canyon Member formed a single, horizontal line across the sheet, regardless of the

elevation of the Westwater point in any particular borehole.'

Because stratigraphic cross-sections

ignore elevation differences between the different strata at different points, they are not sufficient
by themselves in discerning the lateral continuity of the individual layers. Never in my professional
experience and training have I seen stratigraphic cross-sections used solely to evaluate the
orientation and geometry of multiple strata in a geologic environment as complex as that of the
Westwater Canyon. Other tools for geologic assessment, such as fence diagrams, structural crosssections (in which the geologic strata are correlated by elevation, not by formation), and structure
contour maps are routinely used, in combination, to discern the existence of thin and narrow sand
channels that are commonly bounded by siltstone and shale lenses in fluvial (i.e., streambed)
formations like that of the Westwater Canyon.'
8.

In my review of documentation submitted by HRI, the FEIS, and the Ford, Bartels

and Clement affidavits, I find no evidence that HRI or NRC used either fence diagrams, structural
cross-sections or structure contour maps in their evaluation of the geology at the project sites, such
that the existence of narrow, thin and bounded sand channels could be verified or refuted through
geologic correlation. This is especially peculiar for at least three reasons:
(a) the extensive professional literature that consistently describes the Westwater as

See, e.g., Figure 2.6-7 of HRI's Unit I Environmental Assessment, January 6, 1992,
identified in the Ford Affidavit as "HRI, 1992a".
2

I note that the NRC's Draft Standard Review Plan for uranium ISL mining

applications states that geologic interpretations "should be accompanied by... geologic, topographic,
and isopach maps[,]... [c]ross sections through the ore deposit[,]... [and] [flence diagrams showing
stratigraphic correlations between wells." Draft Standard Review Plan for In Situ Leach Uranium
Extraction License Applications, NUREG-1569. October 1997, at 2-16.
4

a series of stacked and braided stream deposits;3
(b) evidence from the literature that individual "ore pods" in the Crownpoint area
range "from a few feet to 200 ft (60 m) wide and from a few inches to 20 ft (6 m) thick";4 and
(c) HRI's own graphic depiction of the LB Sand as a snake-like channel measuring
approximately 80 feet to 140 feet in width in Section 24 of the Crownpoint mine site, a graphic
which I have attached to this affidavit as Exhibit A.5
9.

NRC's and HRI's apparent failure to use these tools of geologic interpretation to

address this critical issue of channelization is even more perplexing given their representatives'
admissions that there is extensive geologic data from more than 320 boreholes in the Unit 1Crownpoint area and more than 170 boreholes in Section 8 at the Church Rock site. (See Ford
Affidavit, ¶10, at 9, and Clement Affidavit, ¶2 at 2.) Many of these boreholes were drilled for the
purpose of delineating the uranium mineralization of the different strata (Clement Affidavit, ¶2, at
2-3). Such geologic data can be, and routinely are, used to construct fence diagrams, structural
cross-sections and structure contour maps.6

Dr. Abitz and I both cited and reviewed that literature in great detail in our respective
affidavits in support of the ENDAUM/SRIC Motion for Stay. See Abitz Affidavit, ¶¶7-13, at 6-10,
and Wallace Affidavit, ¶¶5-9, at 7-10. By contrast, Mr. Ford did not cite a single reference from the
literature to support his conclusion that the Westwater in the project area is comprised of "thick..
.interconnected sandstone layers." Ford Affidavit, ¶17, at 12.
3

Abitz Affidavit, ¶9, at 8, citing Wentworth et al. (1980), which was attached as
Exhibit 15 to ENDAUM's and SRIC's Second Amended Request, August 19, 1997.
4

Again, both Dr. Abitz and I referenced this diagram in our separate explanations of
the hydrogeologic characteristics of the Westwater Canyon Member. See Abitz Affidavit, ¶10, at
8, and Wallace Affidavit, ¶13, at 12.
6

Another useful tool for geologic assessment and interpretation are the driller's logs

that likely exist for the several hundred boreholes at the three proposed mining sites. Driller's logs
5

10.

Accordingly,
..th_

nothing in the Ford, Bartels or Clement affidavits changes my view that

NRC's and lRs conceptual model of the hydrology of the Westwater Canyon Member is seriously
flawed, and that the Westwater is in fact a series of thin, stacked and criss-crossing sand channels
bounded by less permeable siltstones and shales. The likely existence of thin sand channels in the
formation has wide-reaching implications for lixiviant control, efficacy of the monitoring well
networks to detect excursions, the velocity of groundwater carrying mining solutions, and, in the
case of the Unit 1 and Crownpoint sites, protection of the Crownpoint municipal water system
located downgradient from the mining sites, as explained in ¶¶10-16 and ¶¶40-41 of my January 13
affidavit. Therefore, I remain of the view that solution mining at all three sites poses an immediate
and irreparable harm to the native, high-quality ground water, and, in the cases of Unit I and
Crownpoint sites, an immediate and irreparable harm to the health of residents who use the'
Crownpoint water system for drinking water.
H.

.

Mr. Ford's Opinion on Monitoring Well Density and Config ration Ignores the Influence of
Municipal Wells and Inappropriately Relies on Future Data Collection
11.

Mr. Ford asserts that the recommendation in the Groundwater Monitoring STP 7 that

a higher density of monitor wells be placed downgradient from the mining zone "appears to have
been based on the faulty assumption that excursions will occur with a greater frequency on the
down-gradient side than in the up-gradient direction." Ford Affidavit, ¶15. Mr. Ford's claim that
(which are also called "borehole logs") contain detailed descriptions of the strata encountered at
each foot in a borehole based on the written observations of the field geologist. More than the
generalized cross-sections provided by HRI, driller's logs would give the most direct evidence for
the existence of sand channels in the Westwater Canyon Member. Such driller's logs were not
evident in any of the HRI or NRC documents I reviewed to date.
Groundwater Monitoring at Uranium In Situ Solution Mines, U.S. Nuclear
Regulatory Commission, Staff Technical Position Paper WM-8102. December 1981.
7

6

the Groundwater Monitoring STP's apparent assumption is faulty is based on his belief that "since
the difference in head is so great between an injection well and pre-mining water levels, an
excursion should be able to overwhelm the local ground water gradient in any direction." Id. Mr.
Ford ignores the fact that the municipal wells would be pumping during the operation of the Unit
1 site. As discussed in my previous affidavit (¶¶28-42), the influence of these municipal wells
would be greater than normal ambient gradients. Furthermore, as I stated in ¶41 of my January 13
affidavit in the context of the behavior of flow patterns at the proposed Crownpoint mining site
under the influence of the pumping of the town's wells during restoration, "groundwater can be
shown to flow from the Crownpoint wellfield into NTUA- 1... [and] any horizontal excursions not
detected by the perimeter monitoring wells would become known only after they had reached the
closest municipal water supply well."

This point is uncontested by Mr. Ford or Mr. Bartels.

Moreover, replacement municipal wells could also influence flow at both the Crownpoint and Unit
1 sites,'depending on the location of the replacement wells. In addition, the presence of narrow

.

sand channels that can rapidly transmit flows past 400-foot-spaced monitoring wells calls for a
higher density of down-gradient monitoring wells. Therefore, I disagree with Mr. Ford that a greater
density of monitor wells down-gradient is not needed.
12.

Mr. Ford claims that License Condition 10.23 requires that wells would have to be

redrilled if they are not monitoring the same sand units into which lixiviant is being injected and
from which uranium is being produced. Ford Affidavit, ¶16. Mr. Ford's conclusion rests on an
erroneous statement of the requirements of License Condition 10.23. That condition does not
require that monitoring wells be placed in "the same sands as the production zone" (id.), but rather
that the monitoring wells be "completed in the Westwater Canyon Aquifer." License Condition
7

10.23. As shown in Figure 1 attached to my January 13 affidavit, the Westwater Canyon Aquifer,
in its entirety, is much thicker (250 feet to 350 feet) than any of its individual sand channels or ore
zones within those sands. Thus, the license condition does not mitigate the problem.
13.

Mr. Ford claims that the additional pump tests required by License Condition 10.23

"will lessen the potential for vertical excursions to occur." Ford Affidavit, ¶32 at 20. I must
disagree. License Condition 10.23 merely provides for the collection of additional hydrologic data
to confirm that monitor wells for a given wellfield "are completed in the Westwater Canyon
Aquifer." The purpose of monitoring wells is to detect excursions when they occur so that measures
can be taken to control and 'cleanup the excursion. A monitoring well cannotprevent an excursion.
Similarly, there is no reason to believe that the additional pump test data to be collected pursuant
to License Condition 10.23 will not support my opinion that the potential for vertical excursions is
quite high because the Dakota and Westwater aquifers are connected, especially at the Crownpoint
site. This.opinion is based on the pump test data that HRI has already submitted to the NRC and

.

that I critiqued in my January 13 affidavit (¶¶17-27), and on the professional, peer-reviewed
literature that describes the complex geology of the project, which I cited. Thus, the requirements
of License Condition 10.23 will only provide additional information, not reduce the potential for
vertical excursions.
III.

NRC's Critique of My Travel Time Analysis Relies on an Erroneous Characterization.of the
Westwater Sands and Unsupported Assertions About Experience at the Mobil Site
14.

Mr. Ford also criticizes my analysis of travel time on several grounds.

Ford

Affidavit, ¶¶20-26. First, Mr. Ford asserts that my use of a 100-foot width for the Westwater sand
channels is "unrealistic." Ford Affidavit, ¶21. The value I used for the channel width is "based on

8

HRI's own diagram of the LB Sand of the Westwater Canyon Aquifer," as I noted in ¶13 of my
previous affidavit. (I have attached a copy of this diagram to this reply affidavit as Exhibit A.) As
can be seen by comparing the sand channel drawn in that diagram with the scale on that diagram,
the channel is approximately 100 feet wide, on average. This value for channel width also is
reasonable given references in the published literature that sand channels in the Westwater range
from a few feet to 200 feet in width. Abitz Affidavit, ¶9 at 8. Furthermore, all other hydrologic
parameters that I used in my travel-time analysis (i.e., values for channel thickness, porosity,
transmissivity, and pumping rate for the town wells) were identical to those used in HRI's traveltime calculations, save one, the width of the sand channel. Wallace Affidavit, ¶13 at 12. Hence,
contrary to Mr. Ford's charge, the assumptions I used in my travel-time calculations were based on
real-world data cited in HRI's application and in the peer-reviewed literature.
15.

Second, Mr. Ford claims that my characterization that a narrower channel will have

faster flow is erroneous because of the "interconnected nature of the thick Westwater Canyon

.

sands." Ford Affidavit, ¶22. Mr. Ford implicitly and erroneously assumes that the Westwater sands

*

Although the sand channels most certainly are interconnected in some places, they are separate

are completely interconnected, so that they may be treated as a single thick channel of infinite width.

channels where they are not connected, they contain separate mineralized zones, and fluids travel
faster through those channels because they are separated, or bounded, by less permeable strata on
all sides. As I explained in ¶¶12-14 of my previous affidavit, my assumption that the channels are
separated, and therefore bounded, was based on HRI's own pump test data and consistent with the
published literature. Accordingly, my analogy of the sand channels acting as pipes that transmit
water at a faster rate (¶11 of my previous affidavit) was appropriate. Contrary to Mr. Ford's
9

opinion, which was not backed up by references to the geometry of the Westwater sandstones, to
HRI's own pump test data, or to the relevant published literature, my travel-time analysis was more
reasonable than HRI's travel-time analysis. HRI's analysis was based on the same characterization
of the Westwater that Mr. Ford endorses, that of a universally interconnected sandstone of infinite
thickness, a "model [that] was... guaranteed to generate the very slow travel times calculated for
'particles' traveling from the Unit 1 site to the town wells.. ." Wallace Affidavit, ¶12.
16.

Third, Mr. Ford claims that at the Mobil Solution Mining Test site, "the phenomena

of small narrow sands rapidly transmitting lixiviant from the well fields did not occur, to my
knowledge." Ford Affidavit, n. 6 at 15. In making this assertion, Mr. Ford does not cite or quote
from any of the reports on the Mobil Section 9 Pilot ISL Project that he included in the list of
documents he reviewed (Ford Affidavit, ¶I.H., R., S., and V. at 3.), or how he came of the
"knowledge" that the "phenomena of small narrow sands" did not occur at the Mobil site. I am
informed by counsel for ENDAUM and SRIC that three of the four Mobil site reports listed by Mr.

.

Ford are not in the public docket for the HRI license and were not provided with Mr. Ford's
affidavit. Therefore, I have not been able to review these reports. I have reviewed HRI's March
1993 summary report on the Mobil Pilot Project,' which Mr. Ford includes in the reference list of
his affidavit. Id. at 2. There is absolutely no information in that report to support Mr. Ford's
assertion that excursions of lixiviant via "the phenomena of small, narrow sands" did not occur.
17.

Lastly, in ¶¶23-26, Mr. Ford defends HRI's groundwater flow modeling conducted

by Geraghty and Miller in 1993 and restated in HRI's 1997 Unit 1 Sensitivity Analysis. He criticizes
8

HRI, Inc. Section 9 Pilot Summary Report. HRI, Inc., Dallas, Texas. March 12,

1993.
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Dr. Abitz and I for failing to "rebut" the long travel times that resulted from that modeling. Ford
Affidavit, ¶23.- Mr. Ford is simply wrong; I rebutted HRI's calculated travel times in substantial
detail (Wallace Affidavit, ¶¶11-16), used the same hydrologic parameters as HRI did, except one
(id., ¶13), and showed how erroneous assumptions and mistakes in Geraghty and Miller's modeling
(id., ¶¶28-42) contributed to HRI's very slow flow rates. I will emphasize here, again, that the
entire purpose of my travel-time analysis was to demonstrate "the dramatic effect that the width of
the aquifer (or, channel) alone can have on travel-time [i.e., groundwater flow rate] estimates" and
how HRI's "nonconservative radial flow model... predicted unrealistically slow travel times." Id.,
¶¶14-15. Therefore, I disagree with Mr. Ford's opinion that HRI's analysis "shows" that "the
extremely long flow times" from the Unit 1 site to the Crownpoint town wells "are to be expected."
Ford Affidavit, ¶26.

IV.

Use of Modified Hantush Method to Evaluate Interaquifer Connection is Correct for the
Local Conditions and is Recommended by Staub
18.

In ¶¶ 33-34 of his affidavit, Mr. Ford criticizes my use of the Modified Hantush

Method to evaluate the extent to which there is hydraulic connection between aquifers, such as the
Westwater Canyon Member and the Dakota Sandstone. Mr. Ford states, "[i]n my opinion, leakage
calculated by the Modified Hantush Method alone is presently not a reliable technique, and the
method cannot be used by itself to conclusively demonstrate aquifer interconnections." Ford
Affidavit, ¶34. Mr. Ford's criticisms are in error with respect to my use of the Modified Hantush
Method, are misleading with respect to recommendations of the 1986 report of NRC contractor W.
P. Staub, and ignore relevant guidance in the NRCs Draft Standard Review Plan, as follows:

11

(a)

First, I used the Modified Hantush Method as a reasonable alternative to

HRI's use of the Theis Method. As I discussed in ¶21 of my January 13 affidavit, the Theis Method
assumes that the aquifer being tested is fully confined above and below such that there is no leakage
from overlying aquifers. The Modified Hantush Method, on the other hand, accounts for leakage
from overlying to underlying aquifers. Id., ¶22. Based on my analysis of HRI's pump test data for
the Crownpoint site (id., ¶¶23-25), I determined that the Theis Method was "inappropriate for the
hydrogeologic conditions" at the proposed mining sites and that the Hantush Method not only was
more appropriate for "leaky aquifer" conditions, but also a more scientifically valid approach (id.,
¶26).' Notably, Mr. Ford does not refute or even disagree with my view that the Theis Method is

virtually useless for testing whether or not a unit is leaking.
(b)

Second, I disagree with Mr. Ford's characterization of the Modified Hantush

Method as being "not.. .reliable... by itself to conclusively demonstrate aquifer interconnections."
Ford Affidavit, ¶34. My choice of this method was fully consistent with the recommendation of
NRC contractor Staub"0 that "[m]odifications to [Theis Method] exist and must be applied if
geologic and hydrologic conditions do not approximate the [Theis) assumptions.

Such

A key consideration in my choice of the Modified Hantush Method was NRC's
description of the overlying Brushy Basin Member as an "aquitard" in the Unit 1 and Crownpoint
area (FEIS at 3-25). By definition, an aquitard slows, or retards, the flow of groundwater, but does
not stop groundwater flow. Hence, it was reasonable to assume that the Brushy Basin in the Unit
1-Crownpoint area allows "leakage" from the overlying Dakota into the underlying Westwater
Canyon. The Hantush Method is a more technically appropriate method for analyzing pump test
data than the Theis Method for such conditions.
9,

W.P. Staub, et al. An Analysis of Excursions at Selected In Situ Uranium Mines in
Wyoming and Texas. NUREG/CR-3967, ORNLiTM-9956, prepared for the U.S. Nuclear
Regulatory Commission by Oak Ridge National Laboratory, 1986.
10
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modifications.must be applied for. . leakage ." Staub at 21, attached in relevant part hereto as
Exhibit B. Staub includes the Modified Hantush Method as one such appropriate modification of
the Theis method. Id. In addition, my use of Modified Hantush was in the context of verifying or
refuting HRI's conclusion, reached from its Theis analysis, that the Dakota and Westwater are not
hydraulically connected. Wallace Affidavit, ¶23. Thus, I did not use the Modified Hantush in a
vacuum, but as a scientifically appropriate choice for the given hydrogeologic conditions.
(c)

And third, the NRC's Draft Standard Review Plan states at 2-25:

"It is important for the reviewer to ensure that where fitted curves deviate from measured
drawdown, the applicant explains the probable cause of the deviation (e.g., leaky aquitards,
delayed yield effects, boundary effects, etc.)." (emphasis added)
As I noted in ¶25 of my January 13 affidavit, HBRs draw-down curves showed a poor fit to the
Theis-type, zero-leakage curve. Wallace Affidavit at 19. HRM did not explain these deviations, as
recommended in the Draft Standard Review Plan, and Mr. Ford gives no indication that NRC
required HRI to provide such explanation. My use of the Modified Hantush Method, which

.

generated draw-down curves that matched Hantush curves showing different degrees of leakage
between the Dakota and the Westwater, provides that explanation. Id., ¶24 and Figures 2 and 3.
V.

NRC's Reliance on Historic Water Level Data to Determine Aquifer Interconnection is
Wholly Inadequate in the Absence of Reliable Pump Test Data.
19.

In criticizing my use of the Modified Hantush Method to analyze HIRI's aquifer

pump-test data for certain monitoring wells at the Crownpoint site, Mr. Ford reveals that

-

"The [NRC] staff did not rely on the cited pump tests in making decisions on vertical
confinement at the HRI project sites .... [T]he staff explained that the test at Crownpoint in
question here did not involve enough wells, and was not run long enough, to reach any
conclusions that the Dakota Sandstone and Westwater Canyon aquifers are separated
hydrologically. Therefore, the NRC did not rely on the cited Crownpoint pump test."

13

Ford Affidavit, n. 10 at 21. While Mr. Ford did not indicate if NRC now disavows the results of all
pump tests conducted at the three sites, or only the test conducted at the Crownpoint site," the FEIS
states in plain language on three different pages that "[n]o aquifer interconnection was detected by
the [pump] test (i.e., no draw down was detected by the Dakota Sandstone monitor wells)."' 2 FEIS
at 3-29, 3-31, and 3-35. Mr. Ford does not clearly indicate in his affidavit what information NRC
did rely on to draw its critical conclusions about vertical confinement in the Westwater ore zones.

P

However, based on information elsewhere in the FEIS (at 4-42, 4-51 and 4-54), and on comments
made by Mr. Bartels in his affidavit of January 23 (¶9), I believe that NRC now relies solely on
historic water level data from site monitoring wells to support its conclusion that the overlying
Dakota Sandstone is not hydraulically connected to the underlying Westwater Canyon at any of the
sites.
20.

As I stated in my previous affidavit (¶17-19), pump tests and pump-test data are the

best tools for determining aquifer interconnections. Evaluation of historic water-level data can be

.

useful to complement analysis of pump test results, but not to supplant it. Exclusive reliance on
water-level data is, in my professional opinion, an insufficient basis upon which to conclude that
the Dakota and Westwater aquifers are not interconnected. However, based on my review of the
historic water-level data charts provided by Mr. Bartels (Bartels Affidavit, Figure 1 and Figure 2),
Pump tests were conducted at the Unit I site in 1982, at the Church Rock site in
1989, and at the Crownpoint site in 1991. FEIS at 3-31, 3-29 and 3-35, respectively.
This quotation appears in identical form on pages 3-29 and 3-31 of the FEIS in the
context of separate discussions of the results of pump tests conducted at the Crownpoint site in 1991
and the Unit 1 site in 1982, respectively. In regard to the results of a pump test conducted at the
Church Rock site in 1989, NRC stated, "No aquifer interconnection was detected by the test (i.e.,
no draw down was detected by the Dakota Sandstone or Brushy Basin "B"Sand monitoring wells.)"
FEIS at 3-35.
12
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coupled with my Modified Hantush analysis of HRrs pump-test data for two Crownpoint site
monitoring wells (Wallace Affidavit, ¶¶23-27, and Figures 2 and 3), I am even more convinced that
the Brushy Basin allows significant groundwater flow between the Dakota and Westwater aquifers
and that vertical confinement between these formations, especially at the Crownpoint site, is
seriously compromised. The bases for my view in this regard is explained more fully in the
following paragraphs.
21.

Mr. Bartels claims that I overlooked historic differences in water levels between the

Dakota and the Westwater Canyon formations at the Unit I and Crownpoint sites in my analysis of
the potential for vertical excursions. Bartels Affidavit ¶9. He asserts that large differences in water
levels (or, hydrologic "head") between the two formations proves that leakage from the Dakota to
the Westwater.is not as "dramatic" as I suggested. Id. at 4-5. Contrary to Mr. Bartels's assertions,
however, I in fact reviewed the water level data he cites, and I rereviewed the charts he provided
with his affidavit. I found nothing in this material that is inconsistent with my previous findings.
The large differences in water levels between the Dakota and Westwater at the Unit 1 and
Crownpoint sites exist because the two aquifers are separated by an aquitard, the Brushy Basin
Member. Aquitards are lower in hydraulic conductivity than the aquifers that they separate, but,
as I noted in footnote 12 above, they simply slow the flow of groundwater, they do not stop it. This
lower hydraulic conductivity is the source of the high head differences that HR1I and NRC observed.
The incidental fact that the Dakota heads are higher than those of the Westwater is irrelevant; that
fact indicates only that flow is downward from the Dakota to the Westwater. It certainly does not,

15

in any way, indicate a lack of flow.' 3
22.

Moreover, the decreasing trend of water-level differences between the Dakota

Sandstone and the Westwater Canyon from the Unit I site eastward through the Crownpoint site
toward NTUA Well No. 1, as referenced by Mr. Bartels in ¶9 of his affidavit, provides additional
support for my opinion that the Brushy Basin is seriously compromised in the area of proposed
mining at the Crownpoint. See 27 of my previous affidavit. Using Mr. Bartels's water-level data,
I observed that the head difference between the two units drops in half (from about 190 feet to about
90 feet) as one goes east from Unit 1 to Crownpoint. As the head difference drops, the hydraulic
conductivity of the Brushy Basin (i.e., its ability to transmit groundwater flow) increases. As the
Brushy Basin's hydraulic conductivity increases, so does its leakage potential. Therefore, Mr.
Bartels's water-level data suggest that there is greater and greater potential leakage from west to
east.
23.

Leakage through the Brushy Basin is supported by the Modified Hantush analysis that

I performed on M'Rs draw-down data for Crownpoint site monitor wells CP-2 and CP-3. Wallace
Affidavit, ¶23-27. An important aspect of my analysis was that those monitor wells are located in
the extreme southeastern portion of the proposed Crownpoint site, 946 feet and 545 feet from the
pumping well, CP-5, that HRI used in its April 1991 pump test.' 4 Id., ¶23 at 18. Accordingly, the
I note that the historic water levels plotted by BRI and cited by NRC to bolster their
views of confinement were recorded in monitoring wells not subject to the hydraulic stress of a
pump test or the stress that will be exerted by the Crownpoint municipal wells during the actual
mining operation.
13

I note here that neither Mr. Ford nor Mr. Bartels explained why HRI used Dakota and
Westwater observation wells located nearly 1,900 feet from pumping well CP-5 during the April
1991 pump test. As I noted in¶¶18-20 of my January 13 affidavit, such a large lateral distance was
14

16

eastward decreasing trend in hydraulic head observed in the water-level data is consistent with my
Hantush finding of leakage through the Brushy Basin. Therefore, instead of proving that the Dakota
and Westwater are not connected, HRI's water-level data, which NRC apparently relies on, are
actually more consistent with my conclusion that the two aquifers are in fact connected in the area
of the Crownpoint site.
24.

While the analyses discussed in the paragraphs above revolve around data relevant

to the Unit 1 and Crownpoint sites, I have no doubt that they are also relevant to hydrologic

P

conditions at the Church Rock site. NRC's apparent disavowal of all pump-test data, including those
for the Church Rock site (Ford Affidavit, n. 10 at 21), combined with its requirements that
additional aquifer characterizations will be conducted at all three sites prior to lixiviant injection
(NRC License Conditions 10.23 and 10.31), suggests to me that NRC has no confidence in HRI's
purported demonstration of vertical confinement at each of the sites, including Church Rock. In
addition, the unique characteristics of the Church Rock site -

.

underground mine workings and

vertical shafts open to the Westwater and Dakota strata (see Reply Affidavit of Richard J. Abitz ¶¶56) -

heighten the potential for interaquifer communication there.
25.

In summary, I believe that vertical containment of lixiviant in the mining zones has

not been demonstrated, and that leakage through the Brushy Basin is occurring. License Conditions
10.23, 10.31, and 10.32, which required additional aquifer characterization, coupled with HRIs
commitment to carry out Mine Unit Hydrologic Tests for each site (Consolidated Operations Plan,

certain to show little if any draw down, and violated one of the most important rules for conducting
pump tests: that the observation well or wells should be completed in the upper aquifer nearly
directly over the pumping well. Wallace Affidavit, ¶18 at 15. I also note that neither Mr. Ford nor
Mr. Bartels refute my finding of leakage using the Hantush Method. Id. at 23.
17

Revision 2.0 at82-84), do not resolve this issue. These additional pump tests and step-rate (i.e.,
fracture) tests should have been conducted p_.0 to licensing because they address the threshold
issue of lixiviant containment. To relegate such critical tests until after a license has been issued,
as suggested by Mr. Bartels in ¶6 of his affidavit, ignores important hydrologic acceptance criteria
outlined in the Draft Standard Review Plan (Section 2.7.3(4) at 2-25

VI.

Neither NRC nor HRI Refute the Existence of Critical Mistakes in Groundwater Flowlines
from the Crownpoint Site to NTUA Well No. 1.
26.

None of the affiants for NRC or FRI refuted my observation of erroneous

groundwater divide lines shown on two diagrams in the Geraghty and Miller report,"5 which was
prepared for HRI, based on results of the April 1991 pump tests, and referenced frequently in the
FEIS (see, e.g., references to "Reed 1993" at 4-41,4-47 and 4-49). Wallace Affidavit, ¶¶32-40. The
correctly drawn groundwater pathlines and divide lines, which I depicted graphically in Figure 4 of
my January 13 affidavit, show groundwater flowing from the Crownpoint mine zone directly toward
the NTUA-1 water supply well. Id., ¶¶ 40-41 and Figure 4. Regardless of whether NRC now
disavows results of HRI's previous pump tests, the Geraghty and Miller report, if it had been drawn
correctly, would have shown a clear impact on NTUA-1 at the end of restoration at the Crownpoint
site. The errors I discovered in two of the reports' diagrams call into question the rest of the
Geraghty and Miller, Inc. Analysis ofHydrodynamic Control, HRI, Inc., Crownpoint
and Churchrock New Mexico Uranium Mines. Prepared for HRM, Inc., Dallas, Texas. October 7,
1993.
15
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document, whi&loth NRC and HRI also use to support conclusions about groundwater flow rates
and potentiometric gradients at the Unit I site.'6
Conclusions.
27.

For the foregoing reasons, I reaffirm the conclusion in my previous affidavit that, in

my best professional judgment, the proposed Crownpoint Uranium Solution Mining Project poses
an immediate threat of irreparable harm to the drinking water supplies and environment of the
Navajo communities of Crownpoint and Church Rock. The misleading and erroneous criticisms
of my previous affidavit made by Mr. Ford, Mr. Bartels and Mr. Clement in their affidavits do not
refute my professional opinions and, as indicated herein, in some cases lend additional support to
my conclusions that fundamental issues about groundwater flow, geologic containment of lixiviant,
and hydrogeologic monitoring remain unresolved despite the NRC Staffs issuance of License SUA1508 on January 5, 1998. I remain of the view that the License Conditions do not resolve the
deficiencies in HRIs application, or ameliorate the harm to drinking water and the environment.
I declare on this

LAI day of March,

1998, at Albuquerque, New Mexico, under penalty of

perjury that the foregoing is true and correct.

Michael G. Wallace
Sworn and subscribed before me, the undersigned, a Notary Public in and for the State of
New Mexico, on this #day of March, 1998, at •-c2$
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logs is sensitive to borehole diameter. The reader is referred to Keys and
MacCary,(1971, Pirson (1970), and Visher (1965) for detailed discussions
of geophyscal logs and their interpretation.
2.2.2

Aquifer Testing

Aquifer tests are used to delineate and characterize the stratigraphic
units at in situ uranium mine sites. Carefully designed, conducted, and
analyzed aquifer tests can be used to evaluate many hydrogeologic characteristics of importance. The characteristics include:
1. degree of hydraulic separation between the ore zone and adjacent
overlying and underlying aquifers,
2.

hydraulic continuity in the ore-bearing unit,

3.

identification of boundaries and concomitant variations in hydraulic conductivity,

4.

hydraulic conductivity of the ore zone and vertical hydraulic conductivity of the aquitards overlying and underlying the ore zone,

and

5.

velocity of ground-water flow through individual stratigraphic
horizons.

Multiple-well and single-well pumping/injection tests are the most
common aquifer testing methods used at in situ uranium mine sites. Values
of hydraulic conductivity, transmissivity, and storativity should be estimated for the ore zone aquifer from data for each well completed in the
aquifer. Vertical hydraulic conductivity of the confining bed(s) should be
estimated by an appropriate methodology. Aoulfer test data also should be
analyzed for boundary and leakage conditions.
Water levels often are measured in observation wells completed in
aquifers overlying and underlying the pumped aquifer to evaluate possible
leaky conditions. Such observations provide the most direct evidence of
hydraulic communication between aquifers. In the most serious cases
(broken casings, improperly plugged and abandoned holes, a discontinuous
aquitard) of potential excursion pathways, observation wells may respond
within a few hours of the initiation of pumping. For sluggish pathways of
excursion, the response time may be excessive. In sluggish ground-water
regimes, drawdown in observation wells may also be masked by other factors,
such as antecedent water level trends, barometric pressure changes, interference pumping, and consolidation (the Noordbergum effect) (Verruijt,
1969). Antecedent water level changes and barometric pressure changes have
not been measured during most aquifer tests conducted at in situ uranium
mine sites; therefore, it is occasionally difficult to interpret the data
collected from wells completed in the overlying and underlying aquifers.
Where the results of the above observations are inconclusive, other methods
of analysis to detect leakage and differentiate between causes of leakaqe
..wlll be required.

-A
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The Theis (1935) nonequllibrium method and the Cooper and Jacob (1946)
striijWltine method are used extensively to estimate the transmissivity
and storativity of the pumped aquifer from an analysis of pumping test
data. These methods of analysis give valid results when a sufficient
amount of drawdown data is available and when the following assumptions are
approximated closely:
1.

The aquifer Is homogeneous and isotropic.

2. The aquifer has infinite areal extent (its boundaries are well
beyond the effects of pumpage).
3.

The pumping well fully penetrates the aquifer.

4.

The well has a small dianeter (of no practical significance for
periods of pumping more than a few minutes).

5.

Water is released from storage in the aquifer instantaneously with
decline in head.

Modifications to these methods exist and
hydrologic conditions do not approximate
'tions must be applied for changing water
aquifer penetration, boundary conditions,
tric pressure changes, tidal effects, or

must be applied if geologic and
the assumptions. Such modificatable conditions, leakage, partial
variable pumping rates, baromemultiple confined aquifers.

One of the most common methods of analysis used for leaky aquifer conditions is the Hantush and Jacob (1955) leaky artesian method. This method
allows the estimation of values of hydraulic conductivity and storativity
of the pumped aquifer and the vertical hydraulic conductivity of the overlying confining bed. The calculated values of vertical hydraulic conductivity constitute highest estimates when water is leaking through both
confining beds. The Hantush and Jacob (1955) method has limited applicability because it does not accoun t for head changes in overlying and/or
underlying aquifers, or water released from storage in the confining
layers. The method of Hantush and Jacob (1955) is best suited for long
pumping periods and where the leaky confining bed is noncompressible or
thin so that water released from storage in the confining bed is significant.
The Hantush (1960) modified leaky artesian method, which allows estimation of the transmissivity and storativity of the pumped aquifer, takes
into account water released from storage in the confining beds. Vertical
hydraulic conductivity of a single confining bed can be estimated if the
specific storage is known, and if the vertical hydraulic conductivity and
specific storage of the other confining bed are known. Tne Hantush (1960)
method is best suited for situations where the leaky confining units are
thick and compressible so that water derived from storage in the confining
beds is predominant.
Values of vertical hydraulic conductivity estimated in Appendix A
using the Hantush (1960) method constitute highest (most conservative)
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estimates for a single (overlying) confining bed because the vertical
hydraulic conductivity (K")

of the underlying aquitard is assumed (for the

purpose 'of the calculations only) to be zero.

Lowest (least conservative)

estimates of vertical hydraulic conductivity occur when the vertical
The resulthydraulic conductivities of the two confining beds are equal.
ing lowest estimates are less than an order of magnitude smaller than the
It is assumed also that the specific storage of the
highest estimates.
upper and lower confining beds (S' and S;, respectively) is two
orders of magnitude larger than that calculated for the corresponding
aquifer; these values of specific storage correspond reasonably well with
representative values calculated using the values of compressibility for
The values of vertical hydraulic
clay cited in Freeze and Cherry (1979).
conductivity estimated using the Hantush (1960) method must be considered
as approximations because of the assumptions described above. Leaky aquifers will receive water from storage in the confining bed(s) during early
periods of pumping whereas water derived from overlying and/or underlying
aquifers will reach the pumped aquifer by movement through the confining
layers during later periods of time (assuming there is no "short circuit"
such as a broken well casing, improperly abandoned borehole, or discontinuous confining layer in the vicinity). These time periods are a function
of aquitard thickness and vertical hydraulic conductivity.
The "ratio method" developed by Neuman and Witherspoon (1972) is the
most sophisticated pumping test method currently available for estimatinq
the aquifer characteristics of multiple aquifer-aquitard systems. The vertical hydraulic conductivity of the individual confining layers can be
estimated as well as the hydraulic properties of the aquifer being pumped.
Because the ratio method does not provide an estimate of specific storaqe
for the confining layers, these values must be measured independently. The
method relies on early drawdown data, so the pumping test can be of relatively short duration. Prior knowledge of the aquitard thicknoss is not
required. In addition, the ratio method is simple to use, and does not
involve graphical curve-matching procedures.
Injection tests of zones isolated by hydraulic packers often are used
to estimate the saturated horizontal hydraulic conductivity of selected
intervals of boreholes. Saturated horizontal hydraulic conductivity using
a packer assembly can be calculated from the following relationship (DOI,
1974):
K

Q
2 rLH

InL
r

where:
K = hydraulic conductivity,
Q = constant rate of flow into the hole,
L = length of the portion of the hole tested,

74
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H -- differential head of water, and
r = radius of the hole tested.

"This equation is valid for L0lOr.

Relative rather than absolute values of

hydraulic conductivity are best described when conducting injection tests
using packers.

Causes for common errors include (Cedergren,

1977):

1.

leakage along casing and around packers,

2.

clogging due to sloughing of sediment in the test water,

3.

air locking due to gas bubbles in soil or water,

4.

flow of water into cracks that are opened by excessive head in
test holes in soft rocks.

and

The hydrogeologic characterization of existinq or potential in situ
mine sites is a difficult task given the sedimentary environments at these
locations. The NRC (1982) lists the, following factors of primary importance in the measurement of hydraulic conductivity:

2.3

1.

selection of a methoa compatible with the hydrogeologi.: conditions,

2.

recognition of the limitations and assumptions of the method used,

3.

testing only the proper hydrostratigraphic unit as defined before
the test, and

4.

have the test conducted and analyzed by someone thorouqhly familiar with the test, the hydrogeology, and the applicability of the
test to the hydrogeologic environment in 'question.

S:*'4ARY OF LIMITATIONS IN CHARACTERIZING GROUND-WATER REGIMES

Conventional exploration methods as described above seldom provide
enough detail to determine whether an ore zone aquifer is sufficiently
The complex stratigraphy of alluvial sediisolated from other aquifers.
ments is a serious obstacle to projection of lithologic units between
boreholes even at short distances. Figure 2.8 presents several interpretaIn the absence of proof of the contrary, stratitions of the same data.
graphi: units are often projected as continuous layers between boreholes
(refer to case histories in Appendix A) which may lead to a false sense of
security with respect to aquifer isolation. Furthermore, two-dimensional
cross-sections do not necessarily portray accurate relationships between
Thus, an anuitard may be continuous in one
aquifers in three dimensions.
direction and discontinjous in inother.
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THIRD AFFIDAVIT OF MICHAEL G. WALLACE
Michael G. Wallace, being duly sworn, states as follows:
1.
My name is Michael G. Wallace. I am of sound mind and body and competent to
make this affidavit. I know the information stated herein from my personal knowledge and from my
review of documents and affidavits described herein, except that the information stated as my opinion
is my professional opinion.
Professional Qualifications:
2.
My education and experience as a professional hydrologist are described in my r~sum6
and summarized in Paragraph 2 of my affidavit of January 13, 1998 (hereinafter "Wallace Affidavit
r'), which is attached as Exhibit 12 to ENDAUM's and SRIC's January 15, 1998, Motion for Stay,
Request for Prior Hearing, and Request for Temporary Stay (hereinafter, "ENDAUM-SRIC Stay
Motion").
Documents Reviewed:
3.
In preparing this affidavit, I have reviewed and am familiar with the contents of my
January 13, 1998, affidavit, as well as my affidavit of March 4, 1998 (hereinafter "Wallace Affidavit
1

IT'), which I gave in support of ENDAUM's and SRIC's Reply to HRI's and NRC Staff's Responses
to Stay Motion (March 6, 1998). I have also reviewed the contents of the two affidavits given by
Richard Abitz,1tiD., on January 9, 1998, and March 2, 1998 (hereinafter, "Abitz Affidavit r' and
"Abitz Affidavit IT'), also in support of the ENDAUM-SRIC Stay Motion and Reply. I remain
familiar with the content of the 36 documents I cited in my January 13 Affidavit (Wallace Affidavit
I at 2-6), and I am well-acquainted with the professional geologic and hydrogeologic literature
relevant to the project areas. I have also reviewed several other documents that have been generated
in this proceeding in the past several months, including HRI's Bifurcation Request,' ENDAUM's and
SRIC's Opposition to HRI's Bifurcation Request, 2 Judge Bloch's Memorandum and Order granting
ENDAUM's and SRIC's petitions for hearing, 3 and NRC Staff memoranda conceming the findings
of Professor Shlomo Neuman, a University of Arizona hydrologist, regarding the FEIS for the
Crownpoint Project.4 I am also familiar with the affidavits filed by HRI and the NRC Staff in
response to ENDAUM's and SRIC's Stay Motion, including the Affidavit of William Ford, NRC
Staff (February 20, 1998) ("Ford Affidavit"). I am familiar with Source Materials License SUA-

1508, issued to HRI by the NRC Staff on January 5, 1998 (hereinafter, "HRI License"); portions of
the NRC Staff s Safety Evaluation Report (December 5, 1998) (hereinafter, "SER'); HIRI's
Consolidated Operations Plan, Revision 2.0 (August 15, 1997) (hereinafter, "COP Revision 2.0");
and the Final Environmental Impact Statement to Construct and Operate the Crownpoint Uranium
Solution Mining Prgiect. Crownpoint New Mexico (NUREG-1508) (February 1997) (hereinafter,

HIRI's Request for Partial Clarification or Reconsideration of Presiding Officer's
Memorandum and Order of May 13, 1998; and Request for Bifurcation of the Proceeding (June
4, 1998) (hereinafter, "HRI's Bifurcation Request").
2

ENDAUM's and SRIC's Opposition to HRI's Request for Reconsideration or

Clarification of LBP-98-9 and HRI's Request for Bifurcation (June 22, 1998) (hereinafter
"ENDAUM-SRIC Opposition Brief').
Memorandum and Order (Ruling on Petitions and Areas of Concern; Granting Request for
Hearing; Scheduling) (LBP 98-9) (May 13, 1998) (hereinafter "LBP 98-9" or "Hearing Order").
3

Memorandum from Joseph J. Holonich, NRC Staffý to Peter B. Bloch, Atomic Safety and
Licensing Board, concerning "Supplement to February 27, 1998, Notification of New Information
Potentially Relevant and Material to the Proceeding in the Matter of Hydro Resources, Inc.
(ASLBP Number 95-706-01-ML): March 19, 1998, Teleconference with Professor Neuman
(April 20, 1998) ("Holonich Memorandum II"); and Memorandum from Joseph J. Holonich, NRC
Staff, to B. Paul Cotter, Atomic Safety and Licensing Board, concerning "New Information
Potentially Relevant and Material to the Proceeding in the Matter of Hydro Resources, Inc.
(ASLBP No. 95-706-01-ML)", and attaching overheads from a January 29, 1998, presentation to
the NRC Staff by Professor Shlomo P. Neuman, University of Arizona, titled, "Hydrogeologic
Conceptualization for Environmental Safety Assessment: Case Studies and Steps Toward a
Strategy" (February 27, 1998) (hereinafter, "Holonich Memorandum I, Neuman Presentation").
4

2

"FEIS"). Any other documents I relied on in preparing this affidavit are cited in full in either the text
or footnotes herein.
Purpose of This Affidavit:
4.
License Condition ("LC") 9.1 of the HRI License authorizes the use of source
material (i.e., uranium) at "the licensee's Crownpoint Uranium Project ["CUP"] which includes the
Crownpoint, Unit 1 and Church Rock uranium recovery and processing facilities in McKinley County,
New Mexico." HRI License at 1. In other words, HRI is authorized to conduct solution mining
activities at all three-sites, subject to certain conditions. Nevertheless, it is my understanding that the
Presiding Officer is considering HRI's request to bifurcate or split up this proceeding geographically,
beginning the hearing with Section 8 of the Church Rock site only. I understand that the Presiding
Officer is thinking of postponing other portions of the hearing until HRI has collected more
information through the implementation of license conditions. The purpose of this affidavit is to
elaborate on three main reasons why I believe that the Crownpoint Project is more appropriately
reviewed as a whole.
Expert Conclusions:
5. In summary, my reasons for believing that the Crownpoint Project is more appropriately
reviewed as a whole are as follows:
(a)
The major hydrogeologic issues of concern in this case are the same for all
three proposed mining sites (i.e., Church Rock, Unit 1 and Crownpoint). It would be
extremely wasteful of expert resources to hold separate hearings on the same hydrogeologic
information for three different sites.
(b)
Postponing part of the hearing to await the gathering of further data through
license conditions would be inappropriate and of questionable value. The entire HRI license
application suffers from critical deficiencies in hydrogeologic information and analyses. These
deficiencies are so significant as to raise fundamental doubts about whether the quality of
groundwater will be adequately protected by HRM's operation. They are not minor issues
subject to "fine tuning." Moreover, HRI and the Staff have either ignored or misinterpreted
important data for which future testing is unlikely to yield contrary results.
©
There are compelling hydrologic reasons for consideringtogether Sections 8
and 17 of the Church Rock site, and not splitting them up.
The basis for my opinion is described below.

L

The Hydrogeologic Issues of Concern Are the Same for the Proposed Church Rock,
Unit 1, and Crownpoint Mining Sites.
3

6.
The three proposed mining sites - actually, four sites if Section 17 is considered to
be "separate" from Section 8, even though they are contiguous - share several common
hydrogeologiT'Tharacteristics. Moreover, -IRI has made erroneous assumptions about the
hydrogeologic characteristics of the region that have misinformed virtually all of its hydrologic
analyses and design elements for all three sites.
7.
Regional Nature ofHydrogeology and Geochemistry. All three sites would produce
uranium from ore deposits in the Westwater Canyon Member of the Morrison Formation. At all three
sites, the Westwater Canyon Member is bounded above and below by the same basic hydrogeologic
units. FEIS at 3-14 and 3-19. All of these hydrogeologic units, including the Westwater, have similar
basic aquifer properties. Id., at 3-31, 3-34 and 3-40. The Westwater Canyon Member is a regional
aquifer used for domestic water supplies throughout the San Juan Basin of northwestern New
Mexico. Id., at 3-22 to 3-40.' The quality of the groundwater in both the Westwater and Dakota
aquifers is excellent to very good at all three sites. Id., Tables 3.12, Table 3.13 [revised], Table 3.14,
Table 3.16, Table 3.17, and Table 3.19. In both the Crownpoint-Unit I area and at the Church Rock

site, groundwater in the Westwater Canyon and Dakota aquifers meets U.S. Environmental
Protection Agency ("USEPA") criteria as an "underground source of drinking water." Id., at 3-24;
ENDAUM-SRIC Second Amended Request, n. 55 at 72.
8.
HRI Misconceptualization of CUP Hydrogeology. At all three sites, the Westwater
is a highly heterogeneous sandstone, owing principally to its fluvial depositional history.' The
heterogeneous nature of the Westwater is well established in the published literature on the subject.
See. .g, Exhibits 15 and 19 to ENDAUM-SRIC Second Amended Request. The heterogeneity of
the Westwater is also borne out by HRI's own descriptions of one of the sand channels at the
Crownpoint site and the ore bodies at the Church Rock site.! Ignoring the body of published

s
*6

See, also, ENDAUM-SRIC Second Amended Request, n. 16 at 35.

The Westwater was deposited some 160 million years ago as a sequence of stacked,
sinuous, buried stream channels, of relatively narrow width, embedded within a finer-grained
matrix. Abitz Affidavit I, 9-10. These are the very stream channels in which the uranium ore has
concentrated, hence the sinuous, stacked nature of the ore bodies themselves. IU, 9; Wallace
Affidavit 1, ¶¶8-9. In fact, the sites all have the same sediments, originating from the same distant
source, transported in the same manner, and deposited in the same geologic time frame. All areas
have the same additional features associated with fluvial depositional environments, such as scour
and fill zones. Wallace Affidavit I, ¶¶ 6-7.
Dr. Abitz and I both referred to HRI's graphic depiction of the "LB Sand", a snake-like
channel measuring 80 feet to 140 feet in width at the Crownpoint site. Abitz Affidavit I, ¶ 10;
Wallace Affidavit I ¶ 8 and Exhibit A. In addition, an HRI executive recently testified in a water
rights transfer hearing before the New Mexico State Engineer that the ore bodies at the Church
Rock site range from "8.6 feet to 14.9 feet" thick. S=, testimony of Mark S. Pelizza in
Transcript of Proceedings (Volume I), In the Matter of the Application of HRI, Inc., to Change
7
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literature and'its own staff's observations, HRI's numerous submissions treat the Westwater as a
homogenous, hd.ologically isolated, massive, uniform sandstone, more akin to an aeolian (i.e., sand
dune) deposit, Zidwiched between two "perfect" marine shales. The NRC Staff also largely accepts
HRI's assumption. Abitz Affidavit I, 17. As our previous affidavits addressed in great detail, HRI's
erroneous conceptualization of the Westwater tainted virtually all of its hydrologic analyses and
hydrologic design measures, from travel time calculations and groundwater modeling to the design
of the groundwater monitoring system and the analytical methodology used to evaluate pump test
data. S9, gg,, Abitz Affidavit I, 11 15-17; Wallace Affidavit I, 11 12-16, 21-22. 5=, als, the
examples provided in ¶ 13 below, virtually all of which apply to all three sites.
9.
Critical yvdrogeologc Data Are Missing. As I explained in detail in my March 4
Affidavit, ¶1 6-10, HRI has not provided certain information that is critical for interpreting the
geology and hydrogeology of all three proposed mining sites. An important example is the absence
in any of the application documents I have reviewed of structural cross-sections or fence diagrams,
which graphically depict the geologic strata of a site, correlated by elevation. These are tools of
geologic interpretation used to observe the existence and magnitude of subsurface faults.
Stratigraphic cross-sections included in HRI's environmental and technical reports for each of the
three sites are correlated by formation, not by elevation, and as such have no value in determining
the magnitude or even the existence of faults.' I want to stress that the lack of such critical geologic
interpretative data that explicitly address the issue of faulting is a projectwide problem; it is not
particular to Section 8 or any other subunit of the CUP. Accordingly, I am of the opinion that this
critical issue should be addressed in the hearing because it goes to the heart of whether HRI will be
able to contain lixiviant in the ore zones at all three sites.
10.
Dr. Neuman's Concern. At about the same time that Dr. Abitz and I submitted
affidavits stressing the importance of having a clear and complete understanding of the conceptual
hydrogeology of the proposed mining sites, an internationally recognized hydrologist and part-time
consultant to the NRC used the Crownpoint Uranium Project as one of three "case studies" to
illustrate "the complexity of hydrogeologic conceptualization, its numerous pitfalls and potential to

Place or Purpose of Use and Points of Diversion of Underground Waters, before the New Mexico
State Engineer (March 24, 1998).
9 I should note here that IRI's groundwater modeling consultants asserted that they
"examined in detail" "structuralcrosssections prepared by HRI" for the Crownpoint site to
conclude that "there is no indication that faults ... are present within the mine area." Geraghty
and Miller, Inc., Analysis of Hydrodynamic Control, HRI, Inc., Crownpoint and Church Rock
New Mexico Uranium Mines (October 7, 1993) (NRC PDR ACN 9312160178) (hereinafter
"Geraghty and Miller Report"). Geraghty and Miller Report at 3 (emphasis added). For the
Church Rock site, the consultants reached a nearly identical conclusion: "A review of structural
cross sections prepared by HRI indicates that no significant faults are present within the
Churchrock Mine area." Id. at 7 (emphasis added). If such cross-sections exist, they were not
included in any of the license application documents I reviewed.
5

constitute a major source of uncertainty in assessing the expected safety performance" of a particular
site. Holonich Memorandum I, Neuman Presentation at 1. In a presentation to the NRC Staff on
January 29, -19KProfessor Shlomo P. Neuman, a hydrologist at the University of Arizona, wrote
that HRI's modeling of the Westwater Aquifer as "hydraulically uniform, isotropic and perfectly
confined" failed to consider that drawdown effects of pump tests often are obscured in a
"multiaquifer" setting, as in the case of the CUP. Id., Attachment at 16. Professor Neuman
concluded that the "hydrogeologic [c]onceptual [frammework behind the FEIS [for the CUP] is flawed
(neither realistic nor conservative) and therefore indefensible." 9 IdU I have reviewed Dr. Neuman's
findings and concur in his conclusion that the conceptual framework is flawed and indefensible.
11.
Aquifer Test Results, In my view, a very important issue in this case is the proper
interpretation of aquifer pump test results. As I stated in both of my previous affidavits, "pump tests
and pump-test data are the best tools for determining aquifer interconnections." Wallace Affidavit
II, ¶ 20. HRI, the NRC Staffg and the Intervenors all take different general positions on the use of
pump tests, and the differences are significant. In my view, despite deficiencies in the design and
implementation of HRI's 1991 pump tests at the Crownpoint site, the results indicated interaquifer
communicationa1 Wallace Affidavit I, ¶ 27. HRI interpreted the same tests to show that there is no
interaquifer communication. HRI, Inc., Crownpoint Project In Situ Technical Report (June 12,
1992), at 55. Reversing an earlier position that aquifer pump testing is necessary, the NRC recently
distanced itself from relying on = previous pump-test data in favor of much less reliable water level
I was not present for Professor Neuman's January 29 presentation, but examined closely a
NRC Staff memorandum to which was attached copies of the overheads from his presentation. I
also was not present at a March 19 teleconference between the NRC Staff and Dr. Neuman. (It is
my understanding that a request by counsel for ENDAUM and SRIC to be present on that call
was denied by the NRC Staff.) In a memorandum summarizing Dr. Neuman's views during that
call, the NRC Staff stated that Dr. Neuman:
9

did not indicate it was his opinion that the staffs conclusions were wrong regarding the
potential for vertical excursions to occur at the [Crownpoint] site. Furthermore, he did
not specifically identify anything in NUREG-1508 that he believed would disqualify the
site from ISL mining. Instead, he was concerned the staff had assumed the aquifers
beneath the proposed sites are not hydraulically connected, and that NUREG-1508 does
not contain a compelling argument showing the geologic materials of the Brushy Basin
Shale will adequately prevent vertical excursions."
Holonich Memorandum II at 2.
As I pointed out in my January and March affidavits, previous pump test data and historic
water level data from monitoring wells at the Unit 1 and Crownpoint sites, when analyzed by the
appropriate "leaky aquifer" method (Wallace Affidavit I, ¶¶ 23-26), indicate that the Westwater
Aquifer and the overlying Dakota Aquifer have "significant hydraulic connection" through the
intervening Brushy Basin Shale. Wallace Affidavit I, ¶ 27; Wallace Affidavit II, ¶¶ 20-23.
10
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data that, in my professional opinion, do not by themselves prove aquifer confinement. Wallace
Affidavit II, ¶ •
The correct resolution of these differing approaches is significant for all of the
12
proposing mining sites, and therefore should not be addressed piecemeal.
12.
In summary, these commonalities underscore my view that there is no valid scientific
reason to split up this hearing along geographic lines.
IL

Critical Hydrogeologic Deficiencies of the Application Should Have Been Resolved
Prior to Licensure, and Will Not Be Resolved by the License's Conditions.

13.
In several previous pleadings in this case, Intervenors ENDAUM and SRIC have noted
critical deficiencies in HRI's description and discussion of the hydrogeology of the three Mining
sites.", In my view, these deficiencies raise significant questions about HRI's ability to protect
groundwater quality in conducting the Crownpoint Uranium Project, such that they should have been
resolved before the HRI license was issued. Moreover, resolution of these deficiencies would require
much more than the "fine-tuning" asserted by HRI. 1 Summarized, these deficiencies include, but are
not limited to:

P

An NRC Staff hydrologist's statement in February that "[t]he staff did not rely on the cited
pump tests in making decisions on vertical confinement at the HRI project site" (Ford Affidavit,
n. 10 at 21, cited in Wallace Affidavit II, ¶ 19) stood in stark contrast with the much-repeated
conclusion in the FEIS that "[n]o aquifer interconnection was detected by the [URI pump]
test[s]" (FEIS at 3-29, 3-31, 3-35; Wallace Affidavit 11, n. 12 at 14). What was troubling about
this admission was not so much NRC's backtracking on a crucial component of the project, but
on its insistence that vertical confinement can be demonstrated on the basis of six different
factors, none of which include results of previous pump tests. The six factors cited by the NRC
staff were, in summary form, (1) thickness of "confining unit" between Westwater and Dakota;
(2) water level differences between the Westwater and Dakota; (3) sealed boreholes in mining
areas; (4) lined and grouted mine shafts at Crownpoint site; (5) "lack of significant displacement"
of sands in Westwater; and (6) "commitments by the applicant" to conduct new pump tests,
monitor overlying aquifers, and tests wells for integrity. Holonich Memorandum I at 2-3.
"

'

12

Moreover, as discussed in ¶ 15 below, it is unlikely that additional aquifer testing, required

by Licensing Condition 10.23, will shed any new light on whether there is interaquifer
communication.
Se, . Petitioners ENDAUM and SRIC's Second Amended Request for Hearing,
Petition to Intervene, and Statement of Concerns (August 19, 1997), at 33-75; Abitz Affidavits I
and II; and Wallace Affidavits I and II (hereinafter, "ENDAUM-SRIC Second Amended
Request").
13

14

HRI Bifurcation Request at 5.
7

*

"fjaccurate conceptualization and characterization of the hydrogeology of the
Westwater Canyon Aquifer's heterogeneous sandstones (ENDAUM-SRIC Second
Amended Request at 43-45 and Exhibits 18 and 19; Abitz Affidavit I, ¶1 7-13;
Wallace Affidavit I, 17 5-9) (= Also 1 7, 8 above);

*

Inadequately designed and implemented aquifer pump tests at the Crownpoint site
(Wallace Affidavit, 11 17-27) (see also I 11 above);

*

Selection of the wrong model for evaluating aquifer confinement at all three sites and
fundamental errors in ground-water modeling (INd, • 23-27, 31-40; Wallace Affidavit
11
¶19-26);

*

Evidence of lack of confinement of the Westwater Canyon Aquifer by the overlying
Brushy Basin Shale at the Crownpoint site (Wallace Affidavit I, 1 27);

*

No aquifer pump test information for Section 17 at the Church Rock site where
underground mine workings have perturbed the hydrogeologic setting (=, n. 13, ¶
18 of this affidavit; =, also, ENDAUM-SRIC Second Amended Request at 73-74);

*

Groundwater velocities at the Unit 1 site three orders of magnitudefaster than those
calculated by HIRI (Wallace Affidavit I, IN 10-15; Wallace Affidavit II, IT 14-17);

*

Inappropriately designed (i.e., uniformly spaced) monitoring-well networks at all three
sites (ENDAUM-SRIC Second Amended Request at 49-53; Abitz Affidavit I, 1¶ 1420; Wallace Affidavit 1, 11 11-13);

0

Inappropriate and inadequate definitions of excursions (ENDAUM-SRIC Second
Amended Request at 53-61; Abitz Affidavit I, ¶¶ 21-26);

*

Fundamental concerns about HRI's ability to restore groundwater to baseline
conditions (Abitz Affidavit I, ¶¶ 27-36); and

0

The applicability of a restoration demonstration at the Church Rock site (presumably,
in Section 8) to conditions at any of the other three proposed mining sites.
ENDAUM-SRIC Second Amended Request at 67-69; =, also, License Condition
10.28.

Together, these deficiencies leave substantial doubt about whether HRI will be able to contain
pregnant lixiviant within the mining zones, detect excursions from the mining zones, and restore
polluted groundwater to premining, baseline conditions.

8

14.freover, in my view, these problems are too serious and too numerous to be
remedied by license conditions. For instance, as discussed above in ¶ 11, aquifer pump tests, when
evaluated correctly, indicate that there is interaquifer communication in the Westwater. By imposing
a license condition requiring further pump testing (LC 10.23), the NRC Staff has affectively
postponed until a later date resolution of a fundamental issue regarding the safety of the project whether the CUP has adequate confining layers overlying and underlying the mining zones.
Moreover, the resolution of this important issue was delegated to HRI's Safety and Environmental
Review Panel, not to the NRC Staff.
15.
In addition, notwithstanding the proven efficacy of aquifer pump tests to determine
aquifer characteristics and interaquifer connections, it is my professional opinion that the deficiencies
observed in the design and implementation of HRI's previous pump tests and in the interpretation of
the results of those tests will not be resolved by LC 10.23. The new groundwater pump tests
required by LC 10.23 are unlikely to change any of the aquifer parameters or yield new information
verifying geologic confinement, since aquifers do not evolve hydraulically over such a short period
of time.
16.
In summary, the HRI license application contains critical deficiencies that are far too
significant and numerous to be cured by license conditions. Moreover, I do not believe that additional
information gathered under the license conditions will demonstrate the safety of the HRI project.
Thus, there is no reason to delay addressing the fundamental problems with the entire HRI license.
IUL

From a Hydrogeologic Perspective, Sections 17 and 8 of the Church Rock Site Should
Be Considered Together, Not Separately.

17.
HRI's proposal to split the Church Rock site into two units (i.e., Section 8 and Section
17), and to conduct a hearing limited only to issues relevant to Section 8, is not defensible
scientifically, for several reasons. First, the ore bodies, consisting of several stacked sinuous channels,
form continuous zones across Section 8 to the north and Section 17 to the south. In fact, the only
"break" between the sections is the section boundary, which is a geographic and political demarcation
that has nothing to do with the subsurface environment. Otherwise, the same aquifer, the Westwater
Canyon Member, and the same overlying and underlying formations are involved at both sections.
5=, generally, Section 2.7 of Church Rock Revised Environmental Report, HRI, Inc. (March 1993).
Moreover, as a practical matter, HRI's license application has considered the Church Rock site as
a whole at least since 1993 when Section 17 was added to the CUP. COP Revision 2.0 at 9.
18.
Second, the mining sequence anticipated by HIR would have injection beginning in
the southern portion of Section 8 and working northward, in the general down-gradient direction of
groundwater flow and the dip of the beds. Id., Figure 1.4-8 at 22. Mining would then move to
Section 17, progressing southward in an upgradient direction. Id., Figures 1.4-6 and 1.4-7 at 18-19.

9

Mining Section 8 first and Section 17 second would be extremely imprudent and could compromise
the eventual cleanup of the site, a bad idea hydrologically, because the mining sequence between the
two sections would proceed in a direction, north to south, that is opposite to that of the groundwater
flow, which is south to north. Accordingly, a lixiviant-mobilized contaminant plume escaping from
a weUfield in Section 17 would not be recaptured by the nearest wellfield in Section 8, which
presumably would already have been mined and restored.
19.
Third, the extensive underground mine workings"5 in Section 17 represent a major
hydrologic feature of the entire Church Rock site, and would have to be considered even if the
hearing were "limited" to issues related only to Section 8. In other words, the hydrology of Section
8 cannot be considered independent of the hydrology of Section 17 because a single, hydraulically
connected hydrologic system underlies the entire site. As I noted above, the mine workings in
Section 17 are hydraulically upgradient of the ore bodies in Section 8 and therefore are assured of
having a profound effect on the hydrology of Section 8.1 As an experienced, professional
groundwater modeler, I would account for the effect of the mine workings in modeling groundwater
flows at the Church Rock site. In my opinion, HRI's determination that it was not necessary to
account for the hydrologic effects of the mine workings was a serious error in HRM's modeling of the
hydrology of the Church Rock site, and throws into question the accuracy and validity of those
results."7 S, HRI Response to NRC Request for Additional Information ("RAr') No. 87, attached
to letter from Mark S. Pelizza, HRI, to Joseph Holonich, NRC Staff (April 1, 1996) (NRC PDR ACN
9604030208).
20.
Finally, because of the underground mine workings, Section 17 presents special
restoration problems that are not likely to be anticipated by the pilot restoration demonstration,

The mine workings are shown in Figure 2.6-12 of HRI's Church Rock Revised
Environmental Report (March 1993).
'5

Based on my inspection of various documents in this case, including HRI's Church Rock
Revised Environmental Report of March 1993, I do not believe that HRM has ever conducted an
aquifer test in Section 17 in or adjacent to the underground mine workings. Thus, the aquifer
properties are in Section 17 are not actually known at this time.
16

" It's worth noting here that, in my opinion, the AQUASIM model used by HRI's
consultants is not appropriate for the geologic heterogeneity encountered at the Church Rock site.
See, Attachment 87-1 to HRI Response to NRC RAI No. 87. I would note further that IR's
consultants used aquifer parameters derived from pump tests conducted in Section 8 to model
groundwater flows in bot Section 17 and Section 8. HEI Response to NRC RAI No. 87 at 2.
Those parameters may or may not be applicable to flows in Section 17 because they were derived
from hydrologic conditions particular to Section 8. -

10

which would occur in Section 8 and is required by License Condition 10.28. Restoration in Section
8 will be done znrtely in porous sandstone, not in flooded mine caverns. Restoration in Section 17
wouldencotqnter much larger volumes of contaminated groundwater, thereby increasing the volume
of restoration wastewater that must be disposed.
Summary of Conclusions:
20.
For the reasons set forth herein, it is my professional opinion that because of (1) the
commonality of critical, unresolved hydrogeologic issues, (2) the significance of the deficiencies
in the HRI license and the unsuitability of addressing them through license conditions, and (3) the
unique characteristics of the Church Rock site warranting unified treatment, the Crownpoint
Uranium Project should be reviewed in this proceeding in its entirety.
I declare on this 2Lday of September 1998, at Albuquerque, New Mexico, under penalty
of perjury that the foregoing is true and correct.
V// I/ / .,

&e-*ý

Nfichael, d. Wallace

Sworn and subscribed before me, the undersigned, a Notary Public in and for the State of

New Mexico, on this

day of September 1998, at

Mexico. My Commission expires on 1••
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December 10, 1998
UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
BEFORE THE ATOMIC SAFETY AND LICENSING BOARD
Before the Honorable Peter B. Bloch, Presiding Officer

In the Matter of

)

)

HYDRO RESOURCES, INC.
)
(2929 Coors Road, Suite 101 )
Albuquerque, NM87120)
)

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

FOURTH AFFIDAVIT OF MICHAEL G. WALLACE
Michael G. Wallace, being duly sworn, states as follows:
1.

My name is Michael G. Wallace. I am of sound mind and body and

competent to make this affidavit. I know the information stated herein from my personal
knowledge and from my review of documents and affidavits described herein, except that
the information stated as my opinion is my professional opinion.
Professional Qualifications
2.

My education and experience as a professional hydrologist are described

in my resume and summarized in an affidavit I gave on January 13, 1998, in support of
ENDAUM's and SRIC's Motion for Stay, Request for Prior Hearing, and Request for
Temporary Stay, Exhibit 12 and Exhibit A (January 15, 1998).
Purpose of this Affidavit

3.

The purpose of this affidavit is to explain the need to obtain structural

cross-sections and structure contour maps prepared for HRI's Crownpoint Uranium
Project, and the additional need to obtain driller's logs and surface elevations for bore
holes drilled for the project.
Documents Reviewed
4.

In preparing this affidavit, I reviewed the affidavits I gave on March 4,

1998, in support of ENDAUM's and SRIC's Motion for Leave to Reply to HRI's and
NRC Staff s Responses to Stay Motion (March 6, 1998) and on September 1, 1998, in
support of ENDAUM's and SRIC's Scheduling Conference Brief, September 2, 1998;
portions of the NRC's Final Environmental Impact Statement to Construct and Operate
the Crownpoint Uranium Solution Mining Project, Crownpoint, New Mexico, NUREG1508 ("FEIS"); NRC Source Material License SUA-1508, issued by the NRC to HRI on
January 5, 1998; and responses of counsel for the NRC Staff (Letter from Mitzi A. Young
to Johanna Matanich (November 13, 1998)), and of HRI (Letter from Mark Pelizza to
Bob Carlson (October 16, 1998)) to an earlier request by counsel for ENDAUM and
SRIC for certain geologic information, including structural cross-sections and structure
contour maps. Additionally I am familiar with the documents I cited in my January 13,
March 4, and September 1, 1998 Affidavits.
Expert Conclusions
5.

I prepared the two figures attached to this affidavit in order to demonstrate

2

the difference between a structural cross-section, which is represented in Figure 1, and a
stratigraphic cross-section, which is represented in Figure 2. A structural cross-section
recreates the actual elevations and thicknesses of each unit, measured from a common
reference elevation (sea level, in most cases). This type of cross-section honors the true
elevations of each geologic unit, thereby making it possible to determine if faulting
causes one unit layer to be juxtaposed against another. A stratigraphic cross-section, on
the other hand, cannot be used to determine whether or not one geologic unit is
juxtaposed with another. This is due to the fact that to create a stratigraphic crosssection, geologic units are shifted up or down by the analyst in order to make a single
layer have a perfectly horizontal top. Stratigraphic cross-sections aid in re-creating
aspects of the original depositional environment of the buried geologic units of concern.
They do not, however, provide information on the displacements caused by faulting.
6.

Structural cross-sections and structure contour maps are the most reliable

tool to determine whether faults exist that juxtapose geologic units. A juxtaposition of
two different geologic units could allow water (or lixiviant) to easily travel from one unit
to another. For example, in this case, a fault may cause part of the Westwater Canyon
aquifer ("WWC") to be juxtaposed with part of the Dakota Sandstone, and serve as an
open entryway for lixiviant into the Dakota.
7.

I have reviewed HRI's environmental reports for each of the three mining

sites and determined that the cross-sections submitted by HRI in support of its application
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are stratigraphic cross-sections, not structural cross-sections.1 I noted this critical
distinction previously in my second and third affidavits. See Wallace March 4 Affidavit

¶¶ 7-8 and Wallace September 1 Affidavit ¶ 9. It remains my professional opinion,
structural cross-sections and/or structure contour maps are absolutely necessary to
adequately conceptualize the geologic and hydrologic environment of the WWC.
Structural cross-sections and structure contour maps will demonstrate whether faulting
exists, and the extent of its impact.
8.

Structural cross-sections and structure contour maps can be constructed

from the actual drillers' logs, which are prepared when boreholes are drilled into the
earth's surface. The drillers' logs should exist, because, in my experience, they are
routinely provided by the driller at the time each borehole is drilled. In this instance,
the surface elevations of the borehole sites can also be used to convert the stratigraphic
cross-sections already provided into structural cross-sections, if the angle of the borehole
is known. All four sources of information (structure cross-sections, structure contour
maps, drillers' logs and borehole elevations) should be examined to verify accuracy.

Citing Mr. Pelizza's October 16, 1998 letter, counsel for NRC stated that "Structural
cross-sections [were] submitted to NRC [and] are included in the applications or environmental
reports for the sites.. ." Letter from Mitzi A. Young to Johanna Matanich (November 13, 1998)
at 1. This is incorrect. Mr. Pelizza's letter cited "cross-sections" in each of the three
environmental reports. Letter from Mark S. Pelizza to Bob Carlson at 1. Again, based on my
extensive review of these reports, the figures cited by Mr. Pelizza are stratigraphic cross-sections,
not structural cross-sections. Indeed a comparison of Figure 1 attached to this affidavit to Figure.
2.6-6 of HRI's Church Rock Revised Environmental Report (March 1993) shows clearly that the
cross-sections in the HRI application are stratigraphic, not structural.
4

I declare on this /0 day of December, 1998, at Albuquerque, New Mexico,
under penalty of perjury that the foregoing is true and correct.

Michael d.

lace

Subscribed and sworn before me, the undersigned, Notary Public, on this
day of December, 1998, at
My Commission expires on
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DATUM = Mean Sea Level
A Structural Cross Section recreates the actual elevations and thicknesses of each
unit, measured from a common reference elevation (sea level, in most cases). This
type of cross section honors the true elevations, thereby making it possible to
determine if faulting causes one layer to be juxtaposed against another.
The red arrow indicates how this juxtaposition could allow water
(or lixiviant) to easily travel from a lower geologic formation to
an overlying aquifer

Figure 1. A Structural Cross Section. Part 1 of 2 parts, drawn
to illustrate the important differences between a stratigraphic
and a structural cross section.
Michael Wallace, December, 1998

I

1I

I

upper shale

I
WA

Stratigraphic Cross Section aids in recreating aspects of the original
depositional environment of the buried units of concern. Geologic units
are shifted up or down by the analyst in order to make a single layer have
a perfectly horizontal top (thus, the absurd land surface profile in this
example).
Because of this shifting by the analyst, the actual displacements caused
by faulting are lost*. Therefore, this type of diagram CANNOT be used to
determine whether or not the Dakota is connected to the WWC. These are
the only types of cross sections that were reviewed by the NRC in this
application.

Figure 2. A Stratigraphic Cross Section. Part 2 of 2 parts, drawn
to illustrate the important differences between a stratigraphic
and a structural cross section
*If top-of-borehole elevations were available,
then a structural cross section could be
drawn from this. Currently, HRI refuses to
provide such information, making it impossible
to evaluate whether or not aquifers are juxtaposed.

Michael Wallace, De cember, 1998
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Affainm

February 4, 1997
Mr. James D. Walker
Environmental Engineer---.
Ground Water Office
U.S. Environmental, Protection Agency..
Region IX, 75 Hawthorne Street.
San Francisco, California 94105-3901
RE:

.

".......

.
....

.

.

....

.

..

Notice of Deficieniy - Operating Aiea #1

.I

Dear Mr, Walker
The following is a response to your letter dated December 20, 1996, requesting additional
information pertaining to the Operating Area #1 UIC Application. I have formatted these

responses by first restating your question and then responding accordingly. Each response is
tabulated.
Note that a number of responses are general in nature. However, they do form the basis for
further discussion in our forthcoming meeting in Albuquerque.
Also attached herein is an agenda for the February 7 meeting in Albuquerque at HRJ, Inc.'s
offices. This agenda roughly follows the format of your letter and this response.
Thank you for your attention in this matter.

Sincewly,

Mark S. Pelizza
Vice President
Health, Safety and Environmental Affairs
MSP/dlg

End.
cc:

Mr. Ben Cohoe, Navajo Nation S.P.A.

TEL:505-346-1459
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10:37 No.001 F.05

D. Maps and Cross Sections of USDWs and F. Geologc Structure of Area: There are a
number of deficiencies in the data presented in these sections. Those deficiencies and
others discovered during the technical review will be enumerated in greater detail at that
time. In general, more data and discussion are needed on the Recapture Shale as an
aquitard and the underlying USDW in the Cow Springs formation. No well logs or cross
sections were presented to show the thickness and depth of the Recapture Shale and the
Cow Springs formation. Do none of the wells in the area penetrate to this depth? The
Two Wells Sand in the Lower Mancos is shown as continuous through all wells in cross
section, but is not discussed. Is it not considered a significant aquifer? if not, why not?
Isopach maps of the Dakota Sandstone and Westwater Canyon formation should be
provided. A map is needed showing the location and thickness of the ore body. More
data and discussion are needed on the Brushy Basin formation and the sandstone lenses
within the shale strata, including the Poison Canyon Sandstone. A structure map of the
Westwater Canyon should be provided. The pump test data presented will be subject to
further consideration during the technical review. Additional testing may be necessary
before injection for extraction of uranium is authorized.
Recapture Shale Thickness

There is little site specific data on the thickness of the Recapture shale in the OperatingArea 1'
Previousmineraldevelopment was targetedfor the Westwater Formation and there was no need
to explore deeper into the Recapture and then the Cow Springs. However the information whlih
is available on drilling through the Recapture shale provide strong evidence of the shalles
quality as an aquitard.In the Unit I area, there are three holes that penetratedthe total section
of Recapture shale including: drill hole 24-156. on HRJ. Inc. '. Section 24 property
approximately2-1 2 miles east of OperatingArea I, drill hole 28-132 located approxinlatciy 4
mile east of Operating Area 1, drill hole 16-581 Test Water Well =1 . on Section 16 of
OperatingArea I. The location of Test Water Well :J is shown on Map B-4 within Attachment
4-1. A log of 16-581 is within Attachment 6-1. Even though there are a large number of drill
holes in the area,most only penetratedthe upper 5 to 40feet of Recapture shale.
Viewing 16-581 it is apparent that the recapture shale is 250 feet thick and is of high qwilify
shale. Geodogically, it is a good thick aquitard. It is also worthy to note on 16-581 thai the ("o,'
Springs ,s not a well developed sand in the area, The first underlying sand that i.%welI
developed iv the Entrada, some 600 feet below the Westwater. Given that the Recupwrc. ,Cow
Springs or Entrada have been minimally penetrated.there is little potential.fi r interf/irmaimurl
transfer of mine fluid%which would effect the an), underlying sand. 77w primary risk to a11
underlying water bearing sand would be deep drilling through the confining shalt secit. in
which, if130t properly, abandoned.couldprovide a conduitfor fluid migration.
Additional Maps Required
We have noti )yourother reque.ts pertainingto additional iiopach maps., structure nupps and
analysis. We' will forward you a supplemental geological report after these maps havet been
completed. V•ecifically the report will contain the following:

TEL:505-346-1459

SRIC

9
a
0
*
0

Dec 10'98

10:6ý No.uui

Isopach of the Westwater • OperatingArea -iI
Iopach of the Dakota. OperatingArea *I
I.5opach of the Two Wells Sand- OperatingArea '.
I.%opach of the UraniumResource Sand.
Structure Contourofthe Westwater

It should be noted that the geologic information which hav been developed and presentedw/hin
the applicationas well as the supplemental material which is discussed above, will simply act to
support Ithe concluscions developed during the detailed mechanical integrity testing (MI)
program hydrological testing. Acceptable M testing will be the first line of protection on
shallow aquifers where hydrogeologiccommunication is not afacior. Hydrologic testing will be
the best demonstration thai USDW's overlying the mine zone are isolated and protected HRJ
will confer with EPA during the planning of these tests and encourage EPA to participatein
implementation.
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