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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA REC PLAN 5.0; R313-24-4; 10 CFR40.31(H); INT 01/1; RESPONSES TO
RECLAMATION PLAN REV. 4.0 INTERROGATORIES

The Division requests that EFR include the additional costs for removing the identified ACM in the estimate
of costs to decontaminate and decommission the mill. The Division will review the revised reclamation cost
estimates, when available, to verify that these costs have been included in the reclamation cost estimates.

Response:

Energy Fuels Resources (USA) Inc. (EFRI) submitted asbestos inspection reports as
Attachment A to EFRI (2012) for the following facilities:

Administration Building

Mill Building, Boiler Plant, Scale House, and the Sample Plant
Maintenance-Warehouse Facility

SX Building

The asbestos inspection report for the Mill Building, Boiler Plant, Scale House, and the
Sample Plant erroneously included inspection information for the Maintenance-
Warehouse Facility. The asbestos inspection report for the Mill Building, Boiler Plant,
Scale House, and Sample Plant has been revised and the report is provided as
Attachment A to this response document.

Costs for removing asbestos containing material (ACM) identified in the asbestos
inspection reports are currently incorporated in the annual surety estimates. These
costs will also be included in the reclamation cost estimate in the next version of the
Reclamation Plan.

Reference for Response:

Energy Fuels Resources (USA) Inc. (EFRI), 2012. Responses to Interrogatories —
Round 1 for Reclamation Plan, Revision 5.0, March 2012. August 15.

Division's Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
R313-24-4; 10 CFR40.31(H); INT 01/1; Responses to Reclamation Plan Rev. 4.0 Interrogatories Page 1 of 60
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV 5.0 R313-24-4; 10CFR40 APPENDIX A, CRITERION 4; INT 02/1;
ENGINEERING DRAWINGS

Based on review of the above Response, the Division finds that although EFR provided narrative descriptions
of the changes it intends to make to engineering drawings, revised drawings were not submitted with
interrogatory responses. Rather, EFR committed to provide revised engineering drawings with the “next
revision of the Reclamation Plan”. The Division will review the revised engineering drawings, when
available, to verify that these changes to the drawings have been made. Because EFR submitted neither
revised engineering drawings nor the revised Reclamation Plan in its interrogatory response, this
interrogatory will remain open.

Response:

Revised engineering design drawings are provided as Attachment B and incorporate (1)
the applicable proposed changes listed in EFRI (2012) for this interrogatory, (2) the
revised cover design based on technical analyses presented in EFRI (2012) and
included as attachments to this response document, and (3) recent topography provided
by EFRI.

Reference for Response:

Energy Fuels Resources (USA) Inc. (EFRI), 2012. Responses to Interrogatories —
Round 1 for Reclamation Plan, Revision 5.0, March 2012. August 15.

Division's Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA REVISED RECPLAN 5.0; R313-24-4; 10CFR40 APPENDIX A, CRITERION 4; INT 03/1;
CQA/CQC PLAN, COVER CONSTRUCTABILITY, AND FILTER AND ROCK RIPRAP
LAYER CRITERIA AND PLACEMENT

The Division finds EFRs’ Response to the first item of this interrogatory pertaining to materials to be
placed into Cell 1 —i.e., EFR’s commitment to revise all sections of the COQA/CQC Plan, Technical
Specifications, and the text of the Reclamation Plan itself to preclude placement of tailings into the Cell
1 Disposal Area, and to identify the Cell 1 area as the “Cell 1 Disposal Area” in all documents — to be
acceptable. These revised documents will need to be reviewed, when available, to verify that these
changes have been made. Because these revised documents were not submitted in its interrogatory
response, this interrogatory will remain open.

Based on its review of the section of EFR’s response pertaining to the constructability of the currently
proposed cover system having such extremely flat topslope inclinations, the Division is unable to concur
with EFR’s contention that such flat inclinations can be constructed uniformly and reliably over the
entire required topslope area, as insufficient supporting information and justification have been
submitted to satisfactorily support the contention. This issue needs to be addressed before appropriate
conclusions can be reached.

In addition to the Division’s uncertainties related to the constructability of the currently proposed cover,
insufficient information has been provided in Attachment A (Technical Specifications, Section 8) and
Attachment B (CQA/CQC Plan, Section 6) to the Rev 5.0 Reclamation Plan or in EFR’s response
regarding the means and procedures that would be implemented for controlling, verifying, and
documenting layer thicknesses and final grades across the top portions of the cover. Examples of
information missing that should be provided are discussions regarding the need for use of Global
Positioning System (GPS) and computer terrain modeling technology and how these might be combined
to provide for a Computer Aided Earthmoving System (CAES) for verification of soil compaction and
thicknesses of layers as they are being installed and undergoing compacted during each pass of the
compaction equipment over placed loose lifts (e.g., Caterpillar 2003). The advantage of this
methodology is that it provides a continuous record in a continuous manner across the entire cover area
footprint, rather than acquiring data at a series of isolated points. Discussions of soil density tests and
independent land surveys for demonstrating the effectiveness of the CAES method, and procedures that
may be used for visual monitoring of the CAES-verified compaction process and review of CAES-
generated computer records for each layer of soil placed by on-site QC personnel, should also be
provided. A more detailed discussion should also be provided of companion sand cone tests and
moisture tests to be performed along with nuclear tests until a sufficient number of have been performed
to demonstrate a clear correlation between results obtained using these test methods. Similar procedures
to those described here have been accepted and are in use at the Crescent Junction, Utah uranium
tailings repository (e.g., see U.S. DOE-EM/GJ1547 [DOE 2012]).

The Division finds the filter layer gradation and permeability criteria and proposed construction quality
assurance testing procedures and frequencies to be acceptable. The revised COA/CQC Plan will need to
be reviewed, when available, to verify that these changes have been made. Because the revised
CQA/CQOC document was not submitted in its interrogatory response, this interrogatory will remain
open.

The Division also finds EFR’s commitment to revise Section 5.7.1 of the COA/CQC Plan and Section
8.2.4 of the Technical Specifications to include a required minimum thickness of the rock riprap layer
equal to 1.5 times the D50 rock riprap diameter of 7.4 inches, or the D100 of the rock riprap materials,
whichever is greater, to be acceptable. The revised CQA/CQC Plan and revised Technical Specifications

Division’s Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
R313-24-4; 10CFR40 Appendix A, Criterion 4; INT 03/1; CQA/CQC Plan, Cover Constructability,
and Filter and Rock Riprap Layer Criteria and Placement Page 3 of 60
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will need to be reviewed, when available, to verify that these commitments will be faithfully
implemented. Because these revised documents were not submitted in its interrogatory response, this
interrogatory will remain open.

Based on review of the information provided in the Response with respect to rock riprap placement and
construction quality assurance testing, the Division notes that EFR did not address certain additional
specific recommendations included in Appendix F (Rock Placement Procedures for Erosion Protection)
of NUREG-1623 (NRC 2002) in their response to this interrogatory, but which should be addressed.
Additional NUREG-1623 recommendations that should also be addressed/ implemented include the
following:

o [nitial testing should be conducted to determine the gradation and the rock weight/unit volume
that will be achieved in future rock placement activities.

e No individual rock piece should exceed 90% of the riprap layer thickness

o Dumped riprap should be placed to its full course thickness in one operation and in such a
manner as to avoid displacing any underlying bedding material

o [t should be declared that rearranging of individual stones by mechanical equipment or by hand
may be required to the extent necessary to obtain a well-keyed and reasonably well-graded
distribution of stone sizes and that larger pieces of riprap may require individual placement by
equipment.

o Any stones that are not firmly wedged should be adjusted and additional selected stones inserted
or existing stones replaced, so as to achieve a solid interlock.

Based on its review of the section of EFR’s response pertaining to settlement and of the referenced
revised settlement analyses, the Division is unable to assess the correctness of EFR’s conclusion
regarding cover performance with respect to settlement due to errors, omissions, discrepancies, and
insufficient information in the materials submitted. These issues need to be addressed before appropriate
and reliable conclusions can be reached. These issues are more fully discussed in Sections 7.0 and 9.0
below relative to the response to Interrogatory 07/01, Technical Analysis - Settlement and Potential for
Cover Slope Reversal and/or Cover Layer Cracking and 09/01, Technical Analysis - Liquefaction.
Evidence should also be provided that the eight UMTRCA repository sites (which EFR claims have slopes
similar to the 0.5 to 1% slopes proposed for the subject site) have performed adequately and that
demonstrates that future differential settlement of those repositories during the 200- 1,000 —year
performance period of those facilities will not occur to a degree that flattening/slope reversal of the
topslope portions of those covers would result. Such information should include currently observed
differential settlements and predictions of future settlements calibrated to the observed performance.

Response:

The Division states that they accept EFRI's commitment to revise all sections of the
CQA/CQC Plan, Technical Specifications, and the text of the Reclamation Plan to
denote the Cell 1 area as the “Cell 1 Disposal Area” and to note that this area will not
include disposal of tailings. This information has been added to the revised Technical
Specifications and CQA/CQC Plan provided as Attachments C.1 and C.2, respectively to
this response document, for Division review. The designation of “Cell 1 Tailings Area”
to “Cell 1 Disposal Area” will be revised in Section 3.2 of the main text in the next version
of the Reclamation Plan.

Division’s Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
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The Division expressed concern regarding constructability of the proposed cover slopes
ranging from 0.5 to 1 percent. Cover with similar slopes have been permitted and
constructed for Uranium Mill Tailings Radiation Control Act (UMTRCA) Title | and 1l sites

including:
o Falls City Title I site in Texas (less than 1% cover slopes)
o Bluewater Title Il site in New Mexico (0.5 — 4% cover slopes)
e Conquista Title Il site in Texas (0.5 — 1% cover slopes)
o Highland Title Il site in Wyoming (0.5 — 2% cover slopes)
e Panna Maria Title Il site in Texas (0.5% cover slopes)
o Ray Point Title Il site in Texas (0.5 — 1% cover slopes)
o Sherwood Title Il site in Washington (0.25% cover slopes)
e L-Bar Title Il site in New Mexico (0.1% cover slopes)

EFRI proposes to place the final cover in two phases for each cell. The first phase
would consist of placement of the majority of the cover, without the erosion protection
layer and possibly a portion of the water storage/frost protection/radon protection layer.
For Cell 2, this first phase of cover placement would take place after approval of the
Reclamation Plan and completion of the License renewal. The second phase of final
cover placement would occur after sufficient settlement has occurred from dewatering of
tailings and placement of the first phase of final cover. Between the first and second
phase of cover placement, additional interim cover would be placed in any low areas to
maintain positive drainage of the interim cover surface. Results of settlement analyses
(see Attachment E) indicate that potential differential settlement after active maintenance
will be sufficiently low that ponding and slope reversal is not expected to occur on a
cover slope of 0.5 to 1.0 percent. Work completed on the final reclamation cover, as
described above, will be credited against the annual reclamation cost update submitted
to the State of Utah on March 4" of each year.

Settlement monuments, as well as water levels within the tailings, will be monitored on a
regular basis. Settlement monuments are currently surveyed monthly with a quality
control check done annually by a certified Surveyor. A detailed standard operating
procedure (SOP) is used for the settlement monitoring. Results are reported to the
Division annually in the Annual Technical Evaluation Report (ATER). Mini-piezometers
will be installed across the each cell prior to the first phase of cover placement. This
data will provide information on settlement and dewatering of the cells to confirm the
final phase of cover can be placed and when active maintenance is no longer required.

Grading control for construction of the reclamation cover shall be achieved with Global
Positioning System (GPS) guided equipment. This requirement has been added to the
Technical Specifications as requested by the Division. The Computer Aided
Earthmoving System (CAES) is a type of GPS-guided grading control method.

Text has been added to Sections 5.2, 5.3.6, 5.4.5, and 5.6.3 of the CQA/CQC Plan to
note that a sufficient number of sand cone and moisture content tests will be performed
to provide a correlation between the sand cone and nuclear density tests.

The Division states that they accept the filter layer gradation and proposed construction
quality assurance testing procedures and frequencies. Sections 8.2.5 and 8.4.7 of the
Technical Specifications (Attachment C.1) and Section 5.7.1.2 of the CQA/CQC Plan
(Attachment C.2) have been revised to include the updated testing frequency and filter
material gradation requirements.

Division’s Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
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The Division states that they accept the proposed revisions to Section 5.7.1 of the
CQA/CQC Plan and Section 8.2.4 of the Technical Specifications to include a required
minimum thickness of the rock riprap layer equal to 1.5 times the Dso rock riprap
diameter, or the Digo Of the rock riprap materials, whichever is greater. This information
has been added to the Technical Specifications (Attachment C.1) and CQA/CQC Plan
(Attachment C.2).

The Division requests additional information be added to the CQA/CQC Plan for riprap
placement based on recommendations in NUREG-1623 (NRC, 2002). The following text
has been added to Section 5.7.2 of the CQA/CQC Plan (Attachment C.2).

e Initial testing should be conducted to determine the gradation and the rock
weight/unit volume that will be achieved in future rock placement activities.

e Individual stones shall not be greater than 90 percent of the riprap layer
thickness.

o Dumped riprap shall be placed to its full course thickness in one operation and in
such a manner as to avoid displacing bedding material.

¢ Hand placement or rearrangement of individual stones will be required only to the
extent necessary to secure the results specified above. Larger stones may
require individual placement by equipment.

e Any stones that are not firmly wedged shall be adjusted and additional selected
stones inserted or existing stones replaced, so as to achieve a solid interlock.

The Division did not comment on EFRI’s proposed revisions to Sections 5.7.1.1, 5.7.2
and 5.7.4 of the CQA/CQC Plan for riprap placement provided in EFRI's Response 5 to
Interrogatory 03/1 (EFRI, 2012). It is assumed that the Division is in agreement with
these proposed revisions and EFRI has included the revisions in the revised CQA/CQC
Plan (Attachment C.2).

The settlement analysis and liquefaction analyses have been revised to incorporate the
site-specific tailings data collected in October 2013 (MWH, 2015) and address the
Division’s comments provided in DRC (2013). The responses to the Divisions review
comments on these analyses and a summary of the revised results are provided in the
responses to Interrogatories 07/1 and 09/1.

References for Response:

Energy Fuels Resources (USA) Inc. (EFRI), 2012. Responses to Interrogatories —
Round 1 for Reclamation Plan, Revision 5.0, March 2012. August 15.

MWH Americas, Inc. (MWH), 2015. White Mesa Mill Tailings Data Analysis Report.
Prepared for Energy Fuels Resources (USA) Inc. April.

U.S. Nuclear Regulatory Commission (NRC), 2002. Design of Erosion Protection for
Long-Term Stability, NUREG-1623, September.

Utah Department of Environmental Quality, Division of Radiation Control (DRC), 2013.
Review of August 15, 2012 (and May 31, 2012) Energy Fuels Resources (USA),
Inc. Responses to Round 1 Interrogatories on Revision 5 Reclamation Plan
Review, White Mesa Mill, Blanding, Utah, report dated September 2011.
February 13.

Division’s Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV 5.0 R313-24-4; 10CFR40, APPENDIX A, CRITERION 4; INT 04/1; VOID
SPACE CRITERIA FOR DEBRIS, RUBBLE PLACEMENT, AND SOIL/BACKFILL
REQUIREMENTS

The Division’s assessments of these responses are summarized below.

a. Maximum Void Space Percentage: EFR does not state a maximum allowable void space due to
the lack of practical means of quantifying residual void space following placement and
backfilling. In lieu of stating a void space limit, EFR incorporates practices and requirements
that were developed for the UMTRAP/UMTRCA and FUSRAP projects and that have been
demonstrated effective in limiting settlement. EFR has developed and will implement method
specifications that reflect best management practices, as documented in Attachment A “Plans and
Technical Specifications for Reclamation of White Mesa Mill Facility; Blanding, Utah”.

The practices call for compressible materials to be crushed or covered with soils (thus reducing
residual void space), while voids in and around incompressible materials will be filled with soils
or, if needed, grout.

The Division judges these specifications to be acceptable.

b. Construction Practices: Processing, placement, backfilling, and compacting of debris and
organic material are discussed in Sections 7.3 and 7.4 of Attachment A “Plans and Technical
Specifications for Reclamation of White Mesa Mill Facility; Blanding, Utah”. According to these
specifications:

o Some larger items and items with internal voids will be size reduced to expose voids so they
can be filled.

o Debris items will be placed to minimize nesting that could lead to residual voids after
backfilling.

o Compressible debris will be flattened or crushed.
o Voids will be backfilled with soil, sand, or grout as judged appropriate by COA Manager.

These specifications constitute current best management practices and we judge them to be acceptable
given current state of knowledge.

c. Controlling Residual Voids: EFR’s QA staff will observe construction practices to ensure that
specifications for reducing void space within debris are met. The interrogatory response includes
a statement that “The QA staff will make a recommendation to the Contractor for the
implementation of a grouting program in instances when voids, either within a debris mass, or
within a vessel, cannot be properly filled with soil using conventional equipment”.

No reference to a “grouting program” exists in Attachment A “Plans and Technical Specifications for
Reclamation of White Mesa Mill Facility, Blanding, Utah”. Attachment A should be revised to formalize
this commitment.

d. Effects of Void Space on Settlement Analyses: EFR’s response is given in its response to
INT 07/1. EFR’s response notes that the cover system will not be constructed “. . . until
settlement monitoring of the subsurface shows the anticipated settlement has taken
place.”

Division’s Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
R313-24-4; 10CFR40, APPENDIX A, Criterion 4; INT 04/1; Void Space Criteria for Debris,
Rubble Placement, and Soil/Backfill Requirements Page 7 of 60
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An additional criterion should be added requiring that observed settlement has stabilized according to
some reasonable criterion.

e. Percentage of Organic Materials: EFR’s response makes several statements that, as far
as we are able to determine, are not supported or documented.

o “The percentage of organic materials to be disposed of is anticipated to be a small
percentage of the total material being disposed.”

o “. .. the biodegradation of these materials is not anticipated to compromise the integrity of
the cover system.”

EFR should provide additional information to support these statements and provide confidence that the
integrity of the cover system will not be compromised.

1. Segmenting and Placing Metallic Waste Materials: Section 7.3 of Attachment A “Plans and
Technical Specifications for Reclamation of White Mesa Mill Facility; Blanding, Utah” requires
that larger debris items be size reduced, that larger pieces are not stacked on top of each other,
that large structural shape either be placed edge to edge or spaced far enough that voids can be

filled and equipment can operate between them, that the maximum dimension be 20 feet, that the
maximum volume of any piece of debris be 30 cubic feet, and that long structural members be
placed horizontally, and that any piece not satisfying these requirements be reworked.

These provisions are considered acceptable.

1. Types of Materials and Placement Practices: Section 7.3 of Attachment A “Plans and Technical
Specifications for Reclamation of White Mesa Mill Facility, Blanding, Utah” places limits of 20
feet in length and 30 cubic feet in volume.

Although the interrogatory response mentions a maximum pipe length of 10 feet, this limit is not stated in
the Attachment A. EFR should revise Attachment A to state the maximum pipe length if it is less than 20

feet.

f- Relative Quantities of Debris, Rubble, and Contaminated Soil: EFR should revise Attachment A
to address the possibilities mentioned in the interrogatory response, should relative quantities of
debris, rubble, and contaminated soil not allow Cell 1 to be closed as planned.

g.  Backfilling Voids Inside Debris Objects: EFR proposes to revise Attachment A to incorporate the
statement “The voids on the inside of the item shall be filled with contaminated soil, clean fill
soil, or grout (controlled low-strength material, flowable fill, etc...). Contaminated soil (Section
7.3.3) or clean fill will be placed outside of the items and compacted with standard compaction
equipment (where possible) or hand-operated equipment to the compaction requirements in
Specification Section 7.4.” EFR also describes measures that could be taken to ensure that voids
inside debris items are filled. These include:

o Filling the voids with soil through an existing opening

o Filling the voids with soil by cutting the item open

o Crushing the item flat (so no voids remain within

o Cutting pipes short, standing them on end, and filling them with soil

o Pumping controlled low-strength material (CLSM or grout) into a region to form a
monolithic grouted mass
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These proposed revisions are acceptable and should be incorporated into Attachment A as proposed and
other documents as appropriate.

h. CLSM Compressive Strength Requirements: EFR states that grout, if required, will be formulated
to “mimic, as closely as possible, the strength and hydraulic properties of the contaminated soil
that will also be used for filling voids within the debris.”

EFR should state more specifically how these properties will be achieved and what formulation is likely
to produce the desired outcome.

Response:

The following text has been added to Section 7.4.1 of the Technical Specifications
(Attachment C.1) to reference recommendation of a grouting program, where needed. In
addition, discussion of a grouting program has been added to Section 7.3.6.

“The CQA technicians will make a recommendation to the Contractor for the
implementation of a grouting program in instances when voids, either within a
debris mass, or within a vessel, cannot be properly filled with soil using
conventional equipment.”

Organic debris will be size-reduced by crushing, chipping or shredding prior to
placement. As described in the Technical Specifications, organic material will only be
placed in lifts less than 12 inches thick and mixed with the soil and other incompressible
debris during placement to prevent pockets of organic material from being created.
Organics mixed with soil for spreading will be limited to 30 percent by volume of the
mixture. This limit has been added to the Technical Specifications (Attachment C.2).

Additional interim cover will be placed during active maintenance in any low areas on the
cover to maintain positive drainage of the cover surface due settlement including due to
debris void spaces and/or organics.

The Division requests that a maximum pipe length of 10 feet be added in the Technical
Specifications. A limit of 10 feet or less is already listed for cut pipe pieces from
demolition debris in Section 7.3.7 of the Technical
Specifications, therefore this text addition is not required.

Section 3.3 of the Technical Specifications (Attachment C.2) has been revised to include
the following text.

“If sufficient debris, rubble and contaminated soil are not available to fill Cell 1 as
designed, the footprint of Cell 1 can be reduced in size so that the horizontal
dimension extending out from Cell 2 is reduced and the lateral extent of the
disposed materials is reduced to be closer to the base of the Cell 2
impoundment. If a design modification is required for Cell 1, it will be submitted
to the Division for review and approval and these Technical Specifications will be
revised accordingly.”

Section 7.3.6 of the Technical Specifications (Attachment C.2) has been modified to as
proposed in EFRI (2012) to provide revised and additional information on backfilling of
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voids inside debris objects. Text has also been added to this section to provide
additional discussion on grout strength requirements.

Reference for Response:

Energy Fuels Resources (USA) Inc. (EFRI), 2012. Responses to Interrogatories —
Round 1 for Reclamation Plan, Revision 5.0, March 2012. August 15.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN 5.0 R313-24-4; 10CFR40, APPENDIX A; INT 05/1; SEISMIC HAZARD
EVALUATION

Results of the Division’s review of EFR’s Response to each individual interrogatory statement in this
Round 1 interrogatory are summarized below.

As stated in the Basis for the Interrogatory and Round 1 Interrogatory statement #5, “The USGS National
Hazard Maps should not be used for developing site-specific seismic design parameters (personal
communication between Dr. Mark Petersen, Chief, National Seismic Hazard Mapping Project and Ivan
Wong of URS Corporation, 2010) for critical and important facilities. For such types of facilities, a site-
specific probabilistic seismic hazard analysis (PSHA) is recommended.” However, contrary to this
recommendation, Denison’s consultant MWH in response used the USGS National Hazard Maps
(specifically the interactive deaggregation tool) to recommend design ground motions for the facility.
EFR did not perform a site-specific PSHA as requested. Use of the National Hazard Maps does not
constitute a site-specific PSHA. The maps are four years old and are in the process of being updated.
PSHA computer software such as EZFRISK® are readily available to perform a site-specific PSHA.
Below are specific comments on EFR’s responses to the interrogatory statements:

1. Please further clarify the rationale for selecting the annual probability of exceedance of hazard

for the facility.
EFR has adequately responded to this statement.

2. Adjust the cited USGS National Hazard Map PGA value of 0.15 g for the site Vs30 as
appropriate.

EFR states that the site-specific Vs30 (time-averaged shear-wave velocity in the top 30 m) as determined
by Tetra Tech (2010) was 586 m/sec corresponding to a NEHRP site class E or soft soil. This is an
erroneous statement. A Vs30 of 586 m/sec actually corresponds to a NEHRP site class C, very dense soil
or soft rock. MWH also estimated the Vs30 for the site and concluded that the Vs30 ranged from 620 to
700 m/sec corresponding to a NEHRP site class D or stiff soil. This is also incorrect. This range in Vs30
also corresponds to a NEHRP site class C. Aside from these errors, the shear-wave velocity (Vs) estimate
for the 10 m of soil appears reasonable although SPT does not measure Vs directly and so the
uncertainties in the inferred Vs can be significant. However the technical basis for the Vs for the
remaining 20 m of interbedded sandstone needs to be provided.

As stated above and in Statement 5, a request had been made not to use the National Hazard Maps but to
perform a site-specific seismic hazard evaluation. The assumption that a site Vs30 of 760 m/sec is
appropriate for the site allowing use of the maps is problematic.

More importantly, the characterization of the site as a thin soil site where there is 10 m of soil over firm
(?) rock (Tetra Tech, 2010) indicates that a site response analysis is now required to address site effects
on ground motions. The sharp Vs contrast between the lower velocity soil and the higher velocity rock
will amplify short-period ground motions like PGA by as much as a factor of 2 for low rock ground
motion inputs. The use of Vs30 in a site-specific hazard analysis will not capture these site amplification
effects (Abrahamson, 2011). A site response analysis with a Vs profile into the rock should be performed.
Using an equivalent-linear or fully non-linear computer code would be acceptable. It is recommended
that direct measurements of Vs be made for input into the site response analysis.

3. Explain why the calculated hazard for the background earthquake PGA of 0.24 g was estimated
but ignored in the recommendation provided in Appendix E.

Division's Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
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EFR did not respond to this statement. However that question is now irrelevant because of the following
actions. As recommended and agreed to by Denison in Response 3, a site-specific PSHA is the best
approach for quantifying the hazard at the site particularly from background earthquakes. Denison states
that was done as in discussed in Response 5 and as contained in Attachment A. A site-specific PSHA was
in fact not performed but the National Hazard Maps were used as stated above and below.

4. Provide information to justify the use of 15 km distance for a background earthquake Mw 6.3
event.

EFR’s response referred back to Response 3. EFR stated that the 15 km distance was selected because it
would provide a conservative PGA at the site. This response fails to answer the question. A distance of 10
km would also provide a “conservative PGA at the site”. However, this is now an irrelevant question
because a deterministic seismic hazard analysis is to be replaced by a site-specific PSHA although such
an analysis has yet to be performed.

5. Perform and report results of a site-specific PSHA in lieu of using the USGS National Hazard
Maps for developing site-specific seismic design parameters.

As commented above, a site-specific PSHA was not done and the 2008 USGS National Hazard Maps were
used. The USGS National Hazard Maps consider the Colorado Plateau in which the site is located as
part of the central and eastern U.S. with respect to ground motion prediction models. Denison’s
Attachment 5 shows those ground motion models. Recent research by the USGS (McNamara et al. 2012)
and studies for the proposed Blue Castle nuclear power plant site near Green River (Jennie Watson,
personal communication, Dec 2012) indicate that is an erroneous assumption and that the use of western
U.S. ground motion prediction models is more appropriate. Early site-specific PSHAs including an
analysis for the NRC-regulated Atlas Moab tailings site (Wong et al. 1996) and the U.S. Bureau of
Reclamation’s Glen Canyon Dam (URS 1999) used western U.S. ground motion models. This is another
reason why the National Hazard Maps should not be used for developing site-specific design parameters.
1t is strongly recommended that the Next Generation of Attenuation (NGA) ground motion prediction
models be used in the site-specific PSHA for White Mesa. It is expected that the USGS will use the NGA
models for the Colorado Plateau in the 2013 National Hazard Maps.

Response:

EFRI conducted a site-specific probabilistic seismic hazard analysis (PSHA) for the
White Mesa Mill site to address the Division’s comments for this interrogatory. Three
versions of the report were submitted to the Division, with the final version submitted in
April 2015 (MWH, 2015). The Division provided a final technical review of the report on
May 28, 2015 (DRC, 2015) which stated the remaining review items were adequately
addressed. The results from this report were used to update technical analyses for the
Reclamation Plan. The updated analyses are discussed in other responses and will be
included in the next version of the Reclamation Plan.

Reference for Response:

MWH Americas, Inc. (MWH), 2015. White Mesa Mill Probabilistic Seismic Hazard
Analysis Report. Prepared for Energy Fuels Resources (USA) Inc. April.

Utah Department of Environmental Quality, Division of Radiation Control (DRC), 2015.
Geotechnical Final Review of Energy Fuels Resources (USA) Inc., White Mesa
Mill, Tailings Data Analysis Report dated April 2015, and Probabilistic Seismic
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Hazard Analysis Report dated April 2015, RML#UT1900479, San Juan County,
Utah. May 28.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV 5.0 R313-24-4; 10CFR40, APPENDIX A, CRITERION 1; INT 06/1;
SLOPE STABILITY

The Division finds that the revised slope stability analysis provided in the revised Attachment D to the
EFR response did not adequately address several considerations and criteria that may be important to
the analysis of the stability of the closed tailings embankment, including the following:

No details were provided regarding shear strength data for the liner and LCRS components in
Cells 44 and 4B

No information was provided as how the bottom liner component(s) was (were) simulated in the
global stability analysis completed for cross Section A through Cell 4B

No details were provided regarding shear strength data for the liner and LCRS components in
Cell 2

No information was provided as how the bottom liner component(s) was (were) simulated in the
global stability analysis completed for cross Section B through Cells 2 and 1

Insufficient information was provided regarding:

1) the estimated in-place dry density, in-place most density, and in-place saturated density (unit
weight values) of the tailings;

2) rationale for selecting the tailings condition and tailings properties assumed in the analysis
(e.g., drained vs. undrained conditions and for selection of in-place moist tailings density vs.
in-place saturated tailings density for long-term static conditions or long-term seismic
conditions), and

3) the location of the assumed water table, e.g., if drained condition assumed;

The discussion and Table E.1 in Attachment D of table of the material properties used in the
model did not distinguish between different material strength parameters assumed for long-term
static conditions vs. long-term seismic conditions, e.g., no discussion of percentage reduction in
strength properties for the seismic (pseudostatic) stability analysis was provided;

No discussion of or rationale was provided for whether it may be appropriate and reasonably
conservative to assume that the tailings dewatering system might be clogged, possibly leading to
ineffective drainage at the base of the tailings cell in area including the lowest point in the
tailings bottom surface and therefore possibly result in an undrained condition within the
tailings. For such a case, undrained tailings strength relationships might suggest strength values
for the tailings that may be different than those assumed by EFR; and

No discussion or rationale was provided for whether it may be appropriate and reasonably
conservative to assume that the strength parameters for the clay liner in the Cell 1 area might be
estimated based on the PI that would lead to the weakest strength, or estimated using some other
method that would generate the weakest estimated shear strength value for the clay liner.

The Division requests that EFR, in Attachment D, further define how the tailings total unit weight value
stated in Table E.1 (90 pcf) and used in the revised slope stability analysis was derived (or how
representative a value that value is of the tailings). For example, tailings sample results (see Appendix F,
Settlement and Liquefaction Analyses of Updated Tailings Cover Design Report, Denison 2011) indicate
that the tailings have an average specific gravity of 2.73; if a dry unit weight of 90 pcf were assumed
(Section E.3 of Attachment D of this Response,) an average tailings void ratio of about 0.89 would result.
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Based on this void ratio, the tailings bulk density would be approximately 119.4 pcf, compared to the
total unit weight of the tailings listed in Table E.1 of Attachment D of this Response of 95 pcf.
Alternatively, if an average tailings dry unit weight of 86.3 pcf were assumed (as was done in Appendix F,
Settlement and Liquefaction Analyses of the Updated Tailings Cover Design Report, Denison 2011), then
an average tailings void ratio of about 0.97 would result. Based on this void ratio, the tailings bulk
density would be approximately 117.2 pcf. EFR should reevaluate and verify that their assumed tailings
properties, calculation methodologies, and assumptions are representative, reasonably conservative, and
bounding.

Response:

The slope stability analysis has been updated to incorporate the revised cover grading
and additional site-specific tailings data collected in October 2013 (MWH, 2015). The
revised analysis is provided in Attachment D as part of the revised Appendix E, Slope
Stability Analysis, which will be included in the next version of the Updated Tailings
Cover Design Report (Appendix D to the Reclamation Plan).

The liner and LCRS components of Cells 2, 4A and 4B were not included in the slope
stability analysis because the strength parameters of these components do not affect the
reclaimed stability analysis. Failure surfaces representing the lowest calculated factors
of safety do not intersect the liner and LCRS components, even for conservatively low
shear strength conditions within the cells.

Tailings density values used in the slope stability analysis have been updated to
incorporate the results of tailings testing conducted in October 2013 (MWH, 2015). The
rationale for selecting the tailings condition and properties are provided in Attachment D.

A liguefaction analysis was conducted for the tailings and is presented in Attachment G.
The results indicate the tailings are not susceptible to earthquake-induced liquefaction
for reclaimed conditions. For materials that do not liquefy or lose shear strength with
seismic shaking, seismic slope stability is analyzed by a pseudo-static approach. The
unsaturated parameters used for the pseudo-static slope stability analyses are
conservative representations of constant volume shear strength, and no further
reduction is warranted.

The tailings are planned to be dewatered prior to placement of the final portion of cover.
The phreatic surface was estimated to be five feet above the liner system for the
analyses. Sensitivity analyses indicated that increasing the phreatic surface does not
impact the location of the critical failure surface for the slope stability analyses.

The shear strength parameters for the clay liner for Cell 1 were estimated using the
average measured Pl (60) for samples meeting the placement specifications for
minimum Pl and percent passing the No. 200 sieve, and the generalized relationship
between Pl and effective angle of internal friction presented in Holtz and Kovacs (1981).
The relationship in Holtz and Kovacs (1981) was based on normally consolidated clays.
The stability analyses did not include cohesion, and the clay liner material will be
compacted. Therefore the shear strength parameters used in the stability analyses are
conservative values.
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References for Response

Holtz, R.D. and W.D. Kovacs, 1981. An Introduction to Geotechnical Engineering. New
York: Prentice-Hall.

MWH Americas, Inc. (MWH), 2015. White Mesa Mill Tailings Data Analysis Report.
Prepared for Energy Fuels Resources (USA) Inc. April.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A, CRITERION 4; INT 07/1;
TECHNICAL ANALYSIS - SETTLEMENT AND POTENTIAL FOR COVER SLOPE
REVERSAL AND/OR COVER LAYER CRACKING

As discussed in the Response to Interrogatory No. 3 in Section 3.0 above, EFR did not provide settlement
performance data or settlement prediction analyses for any of the other facilities referenced by EFR as
having been constructed with a similar range of topslope inclinations. Similarly, EFR did not provide any
information demonstrating a correlation between observed settlement at these repositories and the future
settlement predictions developed for those facilities that might allow the performance of these facilities to
be evaluated with respect to their observed or predicted post-construction behavior.

The revised settlement analysis included one-dimensional analyses of both primary consolidation and
estimates of settlement due to creep associated with secondary consolidation occurring during (i) interim
soil cover placement/loading; (ii) tailings dewatering; and (iii) final cover loading. EFR also provided
estimates of seismically-induced settlement due to earthquake loading.

In its settlement analyses, EFR relies of data from settlement monuments in Cell 2 to estimate settlement
parameters (e.g., compression indices and coefficients of consolidation) for the tailings. Each monument
or monitoring point is treated independently, and the range of data and corresponding analytical results
are reported in terms of maximum, minimum and average values. Examination of the data indicates that
the 5 westernmost monuments or monitoring locations (2WI12W2, 2W3, 2W3-S, and 2W4) behave very
differently than the others, with an average observed settlement of about 0.77 feet from July 1991 (on
average) to the start of dewatering in 2009, whereas the other data set only averages about 0.1 feet
during a period most typically from July 2005 to January 2009. Given the grossly different amounts of
settlement between the two sets of settlement data (and the issue not simply being a matter of greater
tailings thickness), the use of a simple average across the two sets of data seems inappropriate. More
importantly, given the relatively short time of settlement observation for the eastern monuments and the
flat shape of the settlement curves, it seems likely that significant settlement occurred prior to monitoring,
thus making this approach to settlement estimation problematic as was discussed in the first
Interrogatory. If significant portions of the settlement time histories were not captured in the eastern
monitoring data, the use of “average” values derived from the data (as apparently is the case currently)
will not represent the behavior a majority of tailings under newly added load. On the other hand, if the
range of settlement data as measured is representative of true settlement behavior, then a significant
range of possible behavior should be expected (reflective of directive in the first round of interrogatories
to consider a range of tailings ranging from fine grained slimes to coarse sands and their spatial
distribution within the impoundment cells).

EFR has attempted estimate both compression indices and coefficients of consolidation for the tailing by
curve fitting settlement data from five of the monitoring points (those possessing enough curvature to
which a curve can be fit) with theoretical settlement curves. From the plots provided in Attachment E, it
appears that something is amiss in the curve-fitting analyses since primary and secondary consolidation
appears to be happening at the same time, rather than secondary occurring after completion of primary.
Such an error would make the “back-calculated” indices and coefficients incorrect. This issue should be
examined further. Again, as stated in the first round of Interrogatories, this back-calculation or curve-
fitting approach is problematic at since the start of the settlement time history prior to monitoring is
missing and a third variable (the effective drainage length) is not precisely known. Because of this,
variance from calculated values should be expected and must be considered when evaluating subsequent
cover performance. To better address the shortcomings inherent in using this curve-fitting/back-
calculation approach, it was stated in the previous Interrogatory to “‘use consolidation parameters
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obtained from site-specific testing of the tailings materials, reflecting both spatial and temporal
variations in the tailings.”

The settlement analyses performed by EFR focused on evaluating settlement in the Cell 2 area only. No
discussion or analyses were provided regarding any tailings management/disposal process-related
differences such as different tailings placement methods/modes that may have occurred/might exist with
regard to the various tailings disposal cells or of the effects that such differences might have on tailings
consolidation and settlement behavior in each disposal cell area. Additionally, no discussion or analyses
were provided for differences in dewatering system designs, differences in the expected dewatering
efficiencies likely to occur between different cells (with resulting differences in statured tailings
thicknesses at the different stages in time evaluated in the settlement analyses), or differences in
thicknesses of tailings in the different cells (e.g., tailings thickness in Cell 44 varies from about 26 to 42
ft, with an average thickness of about 34 ft, vs. tailings thickness ranging from about 14.5 ft to 28.50 ft in
Cell 2).

In the Response to Item 2. of this Rd I interrogatory, EFR indicated that a final water level in the tailings
in Cell 2 at the end of dewatering was estimated based on dewatering analyses presented in the Revised
ICTM Report. However, the Reclamation does not contain a schedule for, a detailed description of,
measures that EFR will undertake to ensure that dewatering of Cells 2 and 3 will be completed within the
7-year time period specified in the latest Financial Surety submitted to the Division by EFR, or a shorter
time period. This is important since recent data suggests that the current rate of dewatering in Cell 2
may be on the order of 1 inch per year. As part of the additional settlement analyses that are needed to
further address differential settlement and evaluate impacts of differential settlement on cover slope
integrity/slope reversal, EFR needs to address additional requirements related to dewatering analyses,
measures, costs, and schedule for dewatering of Cells 2 and 3 as described in Section 15.3 below.

In calculating the settlement of the tailings in Cell 2, it appears that tailings above elevation 5604.95 (a
datum which seems to correspond to the average 2009 first quarter water levels plus an assumed 3-foot
perched zone thickness) have been omitted from consideration during future dewatering and placement of
the final cover (from time tl to t2, and from t2 to t3). Even above the water table, these materials will
respond to the added stresses from cover construction and their contribution to total settlement should be
included.

Neither the response nor Attachment E presents a rationale for selecting tailings properties (e.g., specific
gravity of tailings of 2.75, moist unit weight of 100.29 pcf above the capillary fringe, long-term moisture
content of 16.2%, void ratio of 0.99 assumed for the Phase 1 analysis) to be used in the revised settlement
analyses. Further, while unit weights for the various components of the cover system have been provided,
their thickness have not all be provided, thus preventing a check of the stresses resulting from cover
placement. The thickness of each component of the cover system needs to be indicated in the calculation
spreadsheet.

Without a narrative and sample calculations for all of the spreadsheet results presented in Attachment E,
it is difficult to assess the adequacy of the analysis presented. For example, it is unclear how the bottom
elevation of the “upper zone” was determined, and then how the thicknesses of the upper and lower zones
correspond to the drainage path used to determine the time for 90% consolidation. Such clarification
need to be provided in order to assess the adequacy of the settlement calculations. General references to
calculation methodology such as “Terzaghi et al. 1996, pages 223-240" are too general to satisfy this
need for additional information.

1t is unclear what time for primary consolidation was used in calculating the secondary settlement, and
the reviewer is otherwise unable to assess the results calculated by EFR. Again, a narrative and/or
sample calculations (or at least illustrative equations and a description of how specific values were
determined) should be provided for all spreadsheet calculations in order to assess their correctness.
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With respect to the calculated seismically induced settlement, there appears to be errors in the
calculation process (for example, the vertical strain should be twice the resultant of the vertical strain for
15 cycles of shaking multiplied by the variable Cn [doubling is to account for the multi-directional
application of strain as described in the referenced Stewart and Whang (2003) paper]). Also, the
calculations incorrectly treat the tailings as a single layer subject to a constant amount of cyclic strain.
The tailings should be discretized into smaller, discrete layers and the stress and strain calculations
redone. Another apparent inaccuracy in EFR’s calculation is an apparent capping of shear strain
amplitude to 1.0%. In Stewart and Whang'’s cyclic strain charts (Fig 3 in their paper), cyclic shear strain
values are shown up to 1%, which is a reasonable limit for compacted soils (noting that “compacted
soils” is part of the title of Stewart and Whang'’s paper). However, the soils in question are uncompacted
tailings in which cyclic strains could exceed 1%. Hence, extrapolation or another calculation
methodology should be used to determine seismically induced settlement. Also, the Stewart and Whang
procedure is not well established (vetted) within the geotechnical earthquake engineering community.
Consequently, EFR should compare the results obtained using this procedure with those of a more-well
established procedure such as Tokimatsu and Seed (1987) or Ishihara and Yoshimine (1992).

In reviewing Table 2 ‘Summary of Settlement Results’, it is unclear how the values shown for “Total
Settlement five years after placement of Final Cover due to Final Cover Placement, Creep, and a Seismic
Event” in row 5 (minimum and maximum values of 0.52 to 0.83) were determined. While calculations
supporting the preceding four rows of settlement results in the table are readily identified within the
spreadsheet calculations presented in Attachment E, no explicit calculations justifying the fifth row of
values are presented. Additional information is needed.

In its assessment of differential settlement and cover cracking analysis, ERF estimates that the “maximum
potential differential settlement that could be expected between adjacent movement monitoring locations
would be on the order of 0.3 feet.” With typical spacings between monitoring locations of about 250 feet
(scaled from the figure by the reviewer, and an explicit statement of such should be provided by EFR),
this equates to an average deflection ratio (differential settlement) of about 0.12%, which is less than the
proposed minimum cover slope of 0.5%, and hence on this basis, ponding is not expected. However, the
value of 0.3 feet needs to be reassessed due to the issues just previously presented.

In assessing the potential cracking of the cover, EFR has relied upon the most critical combination of
projected settlement of a monitoring point (0.9 ft at 2W4-S) and it associated distance away from the edge
of the tailings cell (being for this monument 100 ft) to determine the greatest strain demand on the cover
based on the approach of Lee and Shen (1969). This value is then compared to the cracking resistance
based on an empirical relationship using soil index properties (Claire et al. of Morrison-Knudsen, 1993).
While this approach is reasonable, the input for Lee and Shen’s horizontal movement formula has been
incorrectly selected. In the analysis, EFR has used the average slope of the settlement profile (0.9/100)
rather than a local maximum which would include the effects of bending. This point is illustrated in the
test data and illustrative example provided in Lee and Shen’s paper: the vertical displacement between
the two ends of their 93-inch long soil beam is I inch, yielding an average slope of about 1%, however,
the maximum slope in their beam which includes bending is 2%, located near the middle of the beam. In
Lee and Shen’s paper, the maximum reported tensile horizontal strain is about 0.6%, derived from the 2%
maximum (not 1% average overall) slope. To be consistent with Lee and Shen, EFR should use the
expected peak slope between points, not the average between the two points. Assuming that the peak is
twice the average as in Lee and Shen’s test case (although ERF will need to provide a reasoned and
defensible value specific to this project, representative published relationships depicting cover
deformation shapes and tensile strain/distortion relationships include those included in Gourc et al.
(2010) and Rajesh and Viswanadham (2010), the maximum horizontal strain appears to be twice that of
the 0.028% previously reported, exceeding the reported maximum allowable strain of 0.05%, meaning
that the layer is expected crack. The analysis must be redone to include the effects of localized bending as
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was indicated in the first round of Interrogatories, and the performance of the cover reassessed
accordingly.

Also relating to the cracking analysis, a thickness of 4.7 ft is used for the soil layer. However, the actual
thickness of the sandy clayey silt soils in the tailings cover design, which collectively serve for radon
attenuation is 8.8 ft per Figure 2-2 of the Revised ICTM Report (Denison Mines 2010). The analysis

should either be revised to reflect this value or a justification provided for the value used.

As part of the previous Interrogatory, EFR was asked to “demonstrate that the results of settlement
analyses are consistent with results of drainage/dewatering analyses, and ensure that
drainage/dewatering analyses reflect the tailings and drainage conditions (including slime drain system)
existing in each cell. In EFR’s Response, the following statement is made:

“It should be noted the assumptions made in the one-dimensional consolidation analyses of Phase 2 (i.e.
complete coverage of the tailings impoundment by an infinitely-permeable underdrain system, and
instantaneous drawdown to final water level) do not exist within the impoundment, and will result in an
underestimation of the time required to achieve 90% consolidation. The results of the tailings dewatering
analysis, which includes the 3-dimensional aspects of flow toward the underdrain strips, and a finite
underdrain permeability, are considered to provide a more reliable estimate of the duration Phase 2
consolidation.”

Unfortunately, no further reference or discussion is presented regarding the dewatering analyses, and
hence the question of time needed to reach 90% consolidation remains unresolved. Based on its
consolidation settlement analysis, EFR reports that the time to reach 90 percent of primary consolidation
due to dewatering of the tailings in Cell 2 ranges from 0.14 to 0.63 years. However, in the dewatering
analysis (see Appendix J of Revised Infiltration and Contaminant Transport Modeling Report, White
Mesa Mill Site, Blanding, Utah, by MWA 2010)), EFR reports that “the MODFLOW dewatering model
predicts that the tailings would drain down nonlinearly through time reaching an average saturated
thickness of 3.5 feet (1.07 m) after 10 years of dewatering.” These two conclusions are not compatible. As
part of this Response to Interrogatory, the results of the dewatering analyses need to be considered in
conjunction with the settlement analyses and the subsequent assessment of cover settlement.

As stated previously, no explicit discussion or analyses were provided regarding any tailings
management/disposal process-related differences such as different tailings placement methods/modes that
may have occurred/might exist with regard to the various tailings disposal cells or of the effects that such
differences might have on tailings consolidation and settlement behavior in each disposal cell area.
Additionally, no discussion or analyses were provided for differences in dewatering system designs,
differences in the expected dewatering efficiencies likely to occur between different cells (with resulting
differences in statured tailings thicknesses at the different stages in time evaluated in the settlement
analyses), or differences in thicknesses of tailings in the different cells.

In summary, based on review of all of the above, the Division concludes that the analyses provided by
EFR are, in general, overly simplistic and do not adequately account for the full range of different
conditions that may occur with the tailings management cells area. Extrapolating assumed tailings
parameters and properties from published data on tailings at other facilities creates additional
uncertainties in the consolidation, settlement, stability, and liquefaction analyses. Assumed data must be
supplemented by site-specific data; alternatively, the most reasonably conservative values might be used
if adequate assessment and justification is provided. Justifications for some parameter values are lacking
in EFR’s response. EFR should provide additional analyses that specifically address the different factors
and conditions and their effects referenced in the preceding paragraphs. Also, there appears to be several
errors, omissions, discrepancies, and insufficient information in the analyses conducted and provided by
EFR which need to be to be addressed before appropriate and reliable conclusions can be reached.
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Response:

EFRI conducted a tailings investigation of Cells 2 and 3 at the White Mesa Mill site in
October 2013 to address the Division’'s comment for this interrogatory and Interrogatory
09/1 requesting collection of site-specific tailings data to supplement existing tailings
data used settlement analyses. Results are presented in MWH (2015b). Settlement
analyses have been updated to incorporate the additional site-specific tailings data, as
well as the revised cover grading design, results of the recent site-specific probabilistic
hazard analysis (presented in MWH, 2015a), and revised procedures for the seismic
settlement analysis. The revised analyses are provided in Attachment E, Settlement
and Liquefaction Analyses, and will be included in the next version of the Updated
Tailing Cover Design Report (Appendix D to the Reclamation Plan).

These revisions address the Division’s comments which include requests for (1)
collection of site-specific tailings data to supplement exiting tailings data, (2) use of site-
specific tailings data to evaluate settlement, (3) inclusion of all layers into the settlement
analyses, (4) revisions to seismic settlement calculations, and (5) revisions to differential
settlement calculations. To evaluate changes in settlement and water levels due to
dewatering and placement of final cover prior to and after final cover placement, EFRI
will conduct settlement monitoring and install mini-piezometers across the cells prior to
the first phase of cover placement. This data will provide information on the rate and
extent of dewatering of the cells and settlement to confirm when the final phase of cover
can be placed and when active maintenance is no longer required.

Evaluation of total settlement due to final cover placement and dewatering indicates
potential future settlement during active maintenance of approximately 0.9 to 1.6 feet for
Cells 2 and 3. During this time, additional fill can be placed in any low areas in order to
maintain positive drainage of the cover surface. The total estimated settlement that
could occur (due to creep and seismic settlement) after the maintenance time period is
estimated to range from 0.3 to 0.7 feet. This estimated differential settlement is
sufficiently low that ponding or slope reversal is not expected to occur on a cover slope
of 0.5 to 1.0 percent. The results of the settlement analyses also indicate that cover
cracking of the highly compacted radon barrier is not expected.

Similar results are expected for Cells 4A and 4B. Although Cells 4A and 4B have higher
tailings thicknesses, these cells have a more effective dewatering systems and a low
water level requirement for dewatering. These cells also have a slightly steeper average
cover slope (approximately 0.8 percent) than Cells 2 and 3.

References for Response

MWH Americas, Inc. (MWH), 2015a. White Mesa Mill Probabilistic Seismic Hazard
Analysis Report. Prepared for Energy Fuels Resources (USA) Inc. April.

MWH Americas, Inc. (MWH), 2015b. White Mesa Mill Tailings Data Analysis Report.
Prepared for Energy Fuels Resources (USA) Inc. April.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A, CRITERION 4; INT 08/1:
TECHNICAL ANALYSIS — EROSION STABILITY ANALYSIS

The revised calculated 1-hr and 6-hr duration PMP values are equal to or smaller in magnitude than the
respective PMP values previously determined (8.3 inches and 10.0 inches, respectively) using the method
of Hansen et al. 1984. The existing design is, thus, oversized relative to precipitation projected to occur at
the site. Therefore, the previous analyses are considered acceptable and bounding.

Review of the topslope erosional stability calculations indicates that these analyses are not complete and
that the validity of certain assumptions used in these calculations has not been adequately demonstrated.
Missing from these analyses, for example, are a sensitivity analysis case of bare soil conditions occurring
on soil-only topslope surfaces (e.g., “uniform weathered earth” or bare soil condition) to simulate a lack
of vegetation on these topslope areas, and a full analysis and justification for the estimated Manning’s
“n” values appropriate for the soil-only surfaces, and gravel/soil admixture surfaces. For example, the
response did not distinguish between an appropriate “n’’ value for uniform weathered earth conditions
and “n” values for vegetated conditions; e.g., n = (ng’ + ns’ + ny* — [0.0156] )% (Temple et al. 1987, p.
5).

Additionally, in the erosion analyses, EFR assumed a default flow concentration factor of 3, in
accordance with recommendations in NUREG-1623 (NRC 2002). However, this assumption is valid only
if uniform grading will be done during construction and differential settlement has been shown to be
insignificant. As discussed in Section 3.3 above regarding the Response to Rd 1 Interrogatory 03/1 and in
Section 7.0 regarding the Response to Rd 1 Interrogatory 07/1, neither the ability to construct the
proposed flat topslope areas to a uniform slope nor the potential for differential settlement to occur in the
tailings management area embankment after closure have been adequately demonstrated.

The EFR response and calculations and methodologies relating to sizing of angular and rounded riprap
on the different sideslopes of the tailings cells area are considered acceptable.

The EFR response, calculations, and methodologies relating to evaluation of the filter gradation criteria
are considered acceptable.

EFR committed to, but did not provide revised Drawings, revised CQA/CQC Plan, and revised Technical
Specifications showing the filter and rock riprap layers. These revised documents will need to be
reviewed, when available, to verify that these changes have been made. Because these revised documents
were not submitted in its interrogatory response, this interrogatory will remain open.

EFR committed to, but did not provide revised Drawings showing the changes indicated for the rock
riprap layer minimum thickness and cross sections . The revised drawings will need to be reviewed, when
available, to verify that these changes have been made. Because these revised documents were not
submitted in its interrogatory response, this interrogatory will remain open.

Response:

The erosional stability analysis has been updated to incorporate the revised cover
grading. The revised analysis is provided in Attachment F as part of the revised
Appendix G, Erosional Stability Evaluation, which will be included in the next version of
the Updated Tailings Cover Design Report (Appendix D to the Reclamation Plan).
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Based on the results of the plant survey conducted by EFRI in 2012 and evaluation of
the plant cover performance at the Monticello site (which has similar environmental
conditions), a plant cover estimate of 30 percent was determined to be a reasonable
value for reduced performance (drought) conditions, rather than bare soil conditions.
See Attachment G for further discussion. This value was used for the erosional stability
analyses to represent long-term, lower-bound vegetation conditions.

NRC (2002) states that a concentration factor is used in the erosional stability
calculations to account for imperfections in the slope (NRC, 2002). As noted in NRC
(2002), the addition of a concentration factor is based on studies performed by Abt and
Johnson (1991) which recommend a factor of 2 to 3. NRC (2002) recommends a default
value of 3 for the concentration factor. Review of the Abt and Johnson (1991) study and
follow up discussion with Steve Abt (Abt, 2012) confirm that the concentration factor
included in the erosional stability calculations in NRC (2002) is intended to account for
imperfections in the slope, and concentration and channelization of flow on the surface.
Steve Abt (2012) also confirmed the recommendation of a concentration factor of 2 to 3
for cover slopes on uranium disposal facilities based on the Abt and Johnson (1991)
study. The concentration factor of 3 presented in NRC (2002) was used in the analyses,
and is applicable to the planned sequence of tailings settlement, monitoring, and cover
placement.

The revised Drawings, Technical Specifications, and CQA/CQC Plan incorporated the
results of the revised erosional stability analysis and the documents are provided in
Attachments B, C.1, and C.2, respectively, for Division review.

References for Response

Abt, S. R. and T.L. Johnson, 1991. "Riprap Design for Overtopping Flow." J. of Hydr.
Engr., ASCE,117(8), pp. 959-972, August.

Abt, S., 2012. Personal communication from Steven Abt, Colorado State University, to
Melanie Davis, MWH Americas, Inc. May 18.

U.S. Nuclear Regulatory Commission (NRC), 2002. “Design of Erosion Protection for
Long-Term Stability”, NUREG-1623, September.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A, CRITERION 1; INT 09/1;
LIQUEFACTION

In the Rd 1 interrogatory, EFR was requested to “provide revised liquefaction analyses that rely upon
actual site-specific data for the tailings materials, rather than assumed parameters.” EFR’s response to
this Interrogatory states that "a constant Standard Penetration Test (SPT) blow count (n-value) of 2
blows in 12 inches (uncorrected) is assumed for the tailings zones that will remain saturated under long-
term steady state conditions." While this assumption of 2 blows in 12 inches (uncorrected) is a
conservative reinterpretation of the previously assumed value of 4 blows in 12 inches, it is still only an
assumption;, it is not based on data. It is again requested that site-specific data for the materials be used
in analyses, not assumed data. Alternatively, EFR should use, and provide adequate justification for
demonstrating that the most reasonably conservative parameter values possible (are used) in all
calculations.

The assumed SPT blowcounts are subsequently corrected using a fines content of 30, said to be based on
an average of laboratory test values. Sands with this large of fines content are typically quite resistant to
liquefaction (hence the much greater blow counts after the fines correction). Since the fines content value
used to characterize the tailings is based on an average value (and given that the effect of fines content on
liquefaction resistance is not linear), it is more appropriate to use a lower bound estimate of fines content
rather than average value, otherwise, a false factor of safety may result for some of the coarser-grained
materials. Again, as stated in the previous interrogatory, consideration should be given to the potential
variation of properties of the tailings.

The liquefaction analyses presented in Attachment F use a peak ground acceleration of 0.15 g and a
moment magnitude of 6.0. These values are consistent with those of revised probabilistic seismic hazard
analyses. However, as part of the earlier deterministic analysis, Tetra Tech (2010) estimated a magnitude
6.3 for a random background event, said to be consistent with that used in previous seismic evaluations
performed for sites in the Colorado plateau. Please clearly identify and justify the more appropriate
value to use in the analyses, and revise analyses as needed.

The liquefaction analyses presented in Attachment F uses a dry unit weight of tailings of 90 pcf. Page C-4
of the REC plan (Denison Mines 2011) indicates that the dry unit weight of the tailings is 91.4 pcf, rather
than 90 pcf. The dry unit weight of tailings used in the settlement analyses in Attachment E appears be
86.3 pcf. In the previous Interrogatory, it was stated that “consistent characterization of the tailings
throughout the report seems to be needed.”” This issue remains unaddressed.

In the simplified liquefaction analysis procedure, the parameter K, which accounts for effects of confining
stress is not used. At the base of the tailings, the currently computed effective vertical overburden stress is
nearly two tons per square foot. At this value, Figure 14 of Youd et al. (2001) shows the value of K, for
sands to be about 0.81, which would tend to reduce the as-calculated factor of safety. The factors of
safety should be recalculated including the correction factor K,, or alternatively exclusion of this factor
from analysis should be justified.

In the liquefaction analysis presented in the revised Attachment F, there appears to be multiple
inconsistencies regarding the thicknesses of the various components of the cover system for each of the
cells (and hence the stresses used in the analysis may be incorrect). Normal stresses calculated in the
liquefaction analysis sheet are associated with assumed cover-system soil thicknesses, which appear in
some instances to be too high, as well as with assumed relative compactions, some of which are too high.
For example, the thickness of random fill material at 95% of Standard Proctor dry density in the cover is
stated in the liquefaction analysis to be 4.7 feet for Cell 2. This appears to be too thick. Therefore, the
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results of the liquefaction analysis itself, which depend on the "compacted cover" thickness, apparently
are in error. The entire design cover system in the liquefaction analysis, from top to bottom, is claimed in
the liquefaction sheet to be as follows:

Topsoil rock mulch: 0.5 feet thick.

Random fill at 85% of Standard Proctor dry density: 3.5 feet
Random fill at 95% of Standard Proctor dry density: 4.7 feet
Grading fill at 80% of Standard Proctor dry density: 2.5 feet

The assertion that the value of 4.7 feet appears to be too high for the random fill at 95% of Standard
Proctor dry density can be demonstrated from a number of sources. Figure 2.2 in the Revised ICTM
Report (Denison Mines 2010) provides a "generalized"” cross-sectional view of the cover system for the
site and gives the purported general cover design is as follows:

Topsoil rock mulch: 0.5 feet thick.

Random fill at 85% of Standard Proctor dry density: 3.5 feet
Random fill at 95% of Standard Proctor dry density: 2.8 feet
Grading fill at 80% of Standard Proctor dry density: 2.5 feet

The random fill at 95% of Standard Proctor dry density has a thickness listed above of only 2.8 feet, not
4.7 feet. The REC plan (Denison Mines 2011) offers similar information, but with the thickness of random
fill at 95% of Standard Proctor dry density being said to be only 2.5 feet. However, this generalized
cross-sectional view of the cover system also is considerably different compared to plans for actual
constructed thicknesses in Cells 2 and 3. To obtain a more accurate value for planned thickness of
random fill at 95% of Standard Proctor dry density, it is necessary to turn to the engineering drawings. A
check can be made of the value used in the liquefaction analysis by comparing it against "compacted
cover" values shown for Cell 2 in Sheet TRC-7 of the REC Plan, Revision 5.0 (Denison Mines 2011).
Sheet TRC-7 is titled, "Cover over Cell 2 Cross Sections." These cross sections of the planned Cell 2
cover system show a maximum thickness for the "compacted cover", representing the random fill at 95%
of Standard Proctor dry density, of about two feet. However, that exists only in a few places. Cross
Section A shows only about 40% of the cell along that cross-sectional line having any "compacted cover"
whatsoever, with an average thickness of only about one foot where that "compacted cover" does exist.
About 60% of the cell along Cross Section A has no cover of 95% of Standard Proctor dry density at all.

Cross Section B shows only about 25% of the cell along that cross-sectional line having any "compacted
cover" of 95% of Standard Proctor dry density whatsoever, with an average thickness of about one foot
where the compacted soil does exist. 75% of the cell along that cross section has no "compacted cover"” of
95% of Standard Proctor dry density at all. Cross Section C shows only about 25% of the cell along that
cross-sectional line having any "compacted cover" of 95% of Standard Proctor dry density whatsoever,
with an average thickness of one foot or less where the "compacted cover" exists. Sheet TRC-2 also
confirms this, but in plan view. Cross Section C shows about 75% of the cell along that cross-sectional
line with no cover having 95% of Standard Proctor dry density at all.

Assuming that the cross-sections provide a representative cross-sectional view of the cover system in Cell
2, it appears that, on average, to a rough approximation (assuming that each cross-section represents
one-third of the cover), coverage of the cell by any 95%-of-Standard-Proctor "compacted cover"” at all
exists on only a little more than [(0.333)(0.40) + (0.333)(0.25) + (0.333)(0.25)] = 0.3, or three-tenths
(3/10), of the cell. The average thickness of "compacted cover” at the cell, averaged over the cell's entire
area, is thus only about (0.3)(1 ft) = 0.3 ft.

The liquefaction analysis sheet uses a value for the thickness of "compacted cover" having 95% of

Standard Proctor dry density that happens to be [(4.7 — 0.3)/0.3] x 100% = 1470% in excess of the actual
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value. In other words, the thickness of the random fill at 95% of Standard Proctor dry density assumed in
liquefaction analysis is 15.7 times that value. Please address these inconsistencies in the liquefaction
analysis spreadsheet calculations and provide correct values for the thickness of the random fill at 95%
of Standard Proctor dry density.

Apart from issues associated with characterization of the cover system components, the liquefaction
analysis spreadsheet calculations presented in Attachment F indicated a tailings surface elevation for
Cell 2 of 5613.5 feet. 5613.5 feet is the approximate surface elevation for much of the tailings in Cell 2.
However, tailings in the vicinity of Cross Section C in Cell 2 have much higher elevations in the northern
half of the cell. There, the elevations reach to 5623 feet. Also, the liquefaction analysis spreadsheet
calculation shows that the water surface elevation for Cell 2 is 5593.03 ft amsl. For of the second quarter
of 2012, on May 29th, the reported depth to water in the tailings slimes in Cell 2 was measured as 21.10
ft (EFR 2012). The top of slimes drain pipe is at an elevation of 5618.73 ft amsl (personal communication
with Russ Topham of the Division on October 5, 2012, who reported receiving it from Garrin Palmer of
EFR on October 5, 2012). So, the calculated head of water in the tailings is estimated to be 5618.73 ft
amsl minus 21.10 ft, or 5597.63 ft amsl. This is 4.6 feet higher than what is shown in the liquefaction
analysis sheet. These values should be corrected.

As is the case for Cell 2, so it is for Cell 3 that actual planned thicknesses of various layers at different
percentages of Standard Proctor dry densities, or at different compactions, greatly vary from what the
liquefaction sheet shows. Sheet TRC-6 in the REC Plan (Denison Mines 2011) demonstrates this. Please
fix the stated thickness values. Also, since the errors in thicknesses translate to errors in calculated
normal stresses induced by cover systems in the various cells, and other calculations on the liquefaction
analysis sheet, please be sure that these are fixed as well.

The liquefaction analysis spreadsheet calculations identify the tailings thickness for Cell 2 as 32.5 feet,
that for Cell 3 as 38.5 feet, and that for Cells 44/B as 40.5 feet. Table F.1 of Denison Mines 2011 is cited.
Table F.1 and the Attachment F-2, Settlement Analysis spreadsheets in Denison Mines 2011 likewise
provide figures of 32.5, 38.5 and 40.5 feet for the tailings thicknesses for Cells 2, 3, and 44/B,
respectively. These figures, however, appear to conflict with the tailings thickness for Cells 2 and 3 given
on Page C-2 of the Response text of "approximately 30 feet" and "the tailings thickness for Cells 44/B of
approximately 42 feet" (Denison Mines, 2011). These inconsistencies should be fixed.

1t can be seen, based on 1980 as-built drawing information from Energy Fuels Nuclear, Inc., as shown on
Sheet TRC-7 of Denison Mines (2011) that, for most of the Cell 2, the elevation of the tailings surface is
5613 ft amsl. This knowledge, coupled with some additional information, can lead to a better
understanding of maximum saturated thickness in the tailings of Cell 2. Assuming for the moment that the
Denison Mines (2011) Table F.1 32.5 feet value is correct, this means that the nominal base of the
tailings must be, on average, at about 5613 ft amsl minus 32.5 feet, or 5580.5 ft amsl. Since, as calculated
above, the head of water in the tailings is 5597.63 ft amsl, it follows that the average saturated thickness
of the tailings in Cell 2 is 5597.63 ft amsl minus 5580.5 ft amsl, or 17.1 feet. This compares with a value
of 12.03 feet claimed for maximum saturated thickness in the liquefaction sheet. The latter number
appears to be off by 5.07 feet, which would be a 30% error. This may substantively change a number of
liquefaction calculations. Please correct the saturated thickness in the liquefaction sheet.

From the previous calculations for Cell 2, it is observed that the saturated thickness is about 30%
greater than claimed in the liquefaction analysis. This has effects on calculations for effective overburden
stress and other consequent calculations. These effects can be accounted for to some extent. The
saturated zone starts about 4.5 feet higher than shown on the liquefaction analysis sheet, at
approximately 5597.63 ft amsl, not at 5593.03 ft amsl. This means that 4.6 feet of tailings must be
accounted for with a 120.3 pcf saturated specific weight compared to old approach of (if that 4.6 feet of
tailings is assumed to have a moist specific weight of 95.40 pcf). Secondly, it changes the values of
effective stress at each deeper depth analyzed, since it also shifts the elevation vs. water pressure curve
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up. The Division request that EFR please make appropriate changes to the effective overburden stress
calculations, or justify not doing so, not only for Cell 2, but for other cells, as needed.

In summary, based on a review of the information provided and in consideration of the issues previously
discussed, the Division finds that several of the issues identified in the Interrogatory remain unaddressed,
and consequently, the Division is unable to assess the correctness of EFR’s conclusions regarding
performance of the tailings impoundment cells relative to liquefaction. In particular, no explicit
discussion relating the results of the tailings dewatering analysis to the water levels used in the
liquefaction analyses was presented. Also, parameters regarding the tailings characterization continue to
be assumed (although now some are more conservatively selected) rather than being based on site-
specific data. If assumed data are used, it should reflect the most reasonably conservative values
possible. While adverse performance seems unlikely based on the relatively high factors of safety with
respect to liquefaction potential currently calculated, there are enough inconsistencies in the analyses
that further evaluation is merited.

Response:

EFRI conducted a tailings investigation of Cells 2 and 3 in October 2013 at the White
Mesa Mill site to address the Division’s comment for this interrogatory and Interrogatory
07/1 requesting collection of site-specific tailings data to supplement existing tailings
data used settlement analyses. The results are presented in MWH (2015b).
Liguefaction analyses have been revised to incorporate the additional site-specific
tailings data, as well as the revised cover grading design, results of the recent site-
specific probabilistic hazard analysis (presented in MWH, 2015a), and revised
procedures for the liquefaction analysis. The revised analyses are provided in
Attachment E, Settlement and Liquefaction Analyses, and will be included in the next
version of the Updated Tailing Cover Design Report (Appendix D to the Reclamation
Plan).

These revisions address the Divisions comments which include requests for (1)
collection of site-specific tailings data to supplement exiting tailings data, (2) use of site-
specific tailings data to evaluate liquefaction, (3) include use of results for most recent
PSHA completed for the site (MWH, 2015a), and (4) revisions to liquefaction
calculations and assumptions.

The results of the liquefaction analyses indicate the tailings are not susceptible to
earthquake-induced liquefaction for reclaimed conditions.

References for Response

MWH Americas, Inc. (MWH), 2015a. White Mesa Mill Probabilistic Seismic Hazard
Analysis Report. Prepared for Energy Fuels Resources (USA) Inc. April.

MWH Americas, Inc. (MWH), 2015b. White Mesa Mill Tailings Data Analysis Report.
Prepared for Energy Fuels Resources (USA) Inc. April.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A, CRITERION 6; INT 10/1;
TECHNICAL ANALYSES — FROST PENETRATION ANALYSIS

The May 31, 2012 EFR response and calculations and methodologies used for completing the revised
frost depth analysis are considered acceptable, with the one exception described in the following
paragraph.

The Division notes that in the revised infiltration and revised radon emanation modeling most recently
completed by EFR, use of NRC-recommended adjusted porosity and bulk density values was not
considered. The Division requests that EFR conduct a revised radon emanation modeling sensitivity
analysis (as well as conduct a revised infiltration sensitivity analysis) for the approved final cover for a
scenario that incorporates adjusted bulk density and porosity values (or adjusted appropriate other soil
parameters in the infiltration analysis) for soils in the upper zone of the cover system potentially impacted
by the predicted maximum frost penetration. Adjusted soil property values used in the simulations should
either consist of adjusted values derived in a manner consistent with NRC recommendations for adjusting
such properties in frost-impacted soils for radon flux emanation calculations (NRC 2003a, Section 5.1.3),
or adjusted values derived/assigned in manner consistent with recommendations provided in Benson et
al. 2011, whichever is more conservative for the respective simulations. (See also discussion in Section
1.3 of the Technical Memorandum, White Mesa Mill Site — Revised ICTM Report Review addressing
EFR’s Response to Rd 1 Interrogatory 01/1 on the Revised Infiltration and Contaminant Transport
Modeling Report).

The final revised Appendix B to Appendix D will need to be reviewed, when available, to verify that the
revised frost depth information has been incorporated. The final revised frost depth analysis completed
once the final cover design has been approved Drawings will need to be reviewed, when available, to
verify that the revised frost depth calculation has addressed elements included in this request and has
appropriately addressed any changes in the cover design, as applicable. Because these revised documents
were not submitted with the response, this interrogatory will remain open.

Response:

A workshop on April 30, 2013 with representatives from the DRC, DRC’s contractor
(URS), EFRI, MWH, and Dr. Craig Benson facilitated discussion on DRC’s February
2013 review comments on the Reclamation Plan, Revision 5.0 (DRC, 2013b) and the
revised Infiltration and Contaminant Transport (ICTM) Report (DRC, 2013a). During this
meeting, Dr. Benson presented material properties for the proposed cover materials for
White Mesa and compared this data to the range of design recommendations provided
in NUREG/CR-7028 (Benson et al., 2011) and the database of pedogenic-altered values
at the Alternative Cover Assessment Program (ACAP) sites. Discussion from this
meeting is provided in the August 2015 EFRI response document to DRC’s 2013 review
comments on the ICTM (see response to Interrogatory 01/1 - Inconsistencies Between
Revised ICTM Report and Reclamation Plan Rev 5.0). The hydraulic test results for the
soils stockpiled at White Mesa are within the range of parameter values anticipated to
occur long-term as noted by Benson et al. (2011). Based on this comparison, adjusting
soil characteristics due to frost penetration or other potential pedogenic processes are
not warranted. The physical and hydraulic properties of the relatively permeable cover
soils at the emplaced conditions are close to long-term properties from pedogenic
processes, are such that post-construction changes should be minimal.
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The frost penetration analysis will be updated after approval of the conceptual final cover
design is obtained from the Division. The frost penetration analysis requires revision to
incorporate additional data collected from a site investigation conducted on April 19,
2012 to further evaluate cover borrow materials. It is anticipated that the results of the
updated analyses will be similar to the analyses presented in Denison (2012), with a
frost penetration depth on the order of 81 cm (32 in).

Reference for Response:

Benson, C.H. W.H. Albright, D.O. Fratta, J.M. Tinjum, E. Kucukkirca, S.H. Lee, J. Scalia,
P.D. Schlicht, and X. Wang, 2011. Engineered Covers for Waste Containment:
Changes in Engineering Properties and Implications for Long-Term Performance
Assessment (in 4 volumes). NUREG/CR-7028, Prepared for the U.S. Nuclear
Regulatory Commission, Washington, D.C., December.

Denison Mines (USA) Corp. 2012. Responses to Interrogatories — Round 1 for
Reclamation Plan, Revision 5.0, March 12. May 31.

Utah Department of Environmental Quality, Division of Radiation Control (DRC), 2013a.
Radioactive Material License (RML) Number UT 1900479: Review of September
10, 2012 Energy Fuels Resources (USA), Inc. Responses to Round 1
Interrogatories on Revised Infiltration and Contaminant Transport Modeling
(ICTM) Report, White Mesa Mill Site, Blanding, Utah, report dated March 2010.
February 7.

Utah Department of Environmental Quality, Division of Radiation Control (DRC), 2013b.
Review of August 15, 2012 (and May 31, 2012) Energy Fuels Resources (USA),
Inc. Responses to Round 1 Interrogatories on Revision 5 Reclamation Plan
Review, White Mesa Mill, Blanding, Utah, report dated September 2011.
February 13.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A; INT 11/1; VEGETATION AND
BIOINTRUSION EVALUATION AND REVEGETATION PLAN

The Division finds that EFR has addressed, in part, the items included in the interrogatory and
considerable useful new information has been provided. However, some additional information is still
needed to complete the responses, as described in the following paragraphs.

EFR presented results of the vegetation survey in summary fashion and provided few details. Are there
survey reports describing methods and results in greater detail? Is there data available for each transect
location? Is there information on other plant species observed but that did not have cover recorded at the
transect points? The vegetation survey results did not include an updated vegetation map or information
on the current vegetation in the reclamation cells. The map in the September 2011 Reclamation Plan
(Revision 5.0) is clearly inconsistent with the results of the vegetation sampling reported in the August 15,
2012 Responses to Interrogatories, in that 19.1% big sagebrush cover was found at sample sites that are
located in areas shown in Figure 17-1 as reseeded grassland and controlled big sagebrush. Information
should have been provided on the current vegetation of the reclamation cells. The information provided
does not provide an adequate account of current vegetation or an explanation of the successional
processes that have occurred following previous disturbances and reclamation efforts.

Attachment G provides an updated seed mix, which now includes galleta. The total seeding rate in Table
D.1 needs to be corrected to be 22.5 Ibs PLS/acre. A column of PLS/square foot should be added to this
table (this information was previously provided for most species in the September 2011 Appendix J
Reclamation Plan). This mix is now correctly characterized as containing both native and introduced
species.

Information was provided on the ecological characteristics of each of the species in the seed mix.
However, no information was provided regarding past success or failure with these species at the site
during interim reclamation. Previous revegetation experience at the site and changes in composition and
cover over time, if available, need to be presented in order to support the predicted cover percentages.

Table D.4. Please provide more explanation as to how the values in this table were derived.

Table D.9 provides levels of soil properties for stockpiled soils compared to sustainable levels reported in
the literature. These “sustainable levels” may or may not be achievable or sustainable over a long term
within the study area, depending on its environment. To help determine realistic long-term expectations,
soil properties should also be measured at reference areas. To what extent will establishment of
grassland vegetation contribute to developing soil properties supporting sustainable vegetation?

The description of organic matter and nutrient amendments lacks sufficient detail. Provide more
information regarding quantities, potential sources, and suitability for sustained growth?

How will institutional control be used to exclude grazing by livestock for the performance period?

Weeds and weed management should be addressed. It is noted that a significant portion of the vegetation
over in the sagebrush areas surrounding the White Mesa Mill Site comes from cheatgrass and Russian
thistle, and that cheatgrass and jointed goat grass initially dominated revegetation areas at Monticello..
What other weeds occur in the area or may occur in the future? Use of a mix of hay and manure to
provide soil organic matter could introduce weeds.

Section D.4.5. of Attachment G , Supporting Documentation for (Rd 1) Interrogatory 11/1 (Revised
Appendix D to the Updated Tailings Cover Design Report ), first sentence indicates that “monitoring of
an alternative cover at the Monticello Mill Tailings Disposal Site showed that the plant cover performed
well over a seven year period.” The last phrase “plant cover performed well over a seven year period”
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should be reworded because although cover goals for grasses were met later in the 7-year period, cover
goals established for the Monticello cover for shrubs species were not achieved despite significant shrub
planting efforts in in 2000 and in 2007 (e.g., see Sheader and Kastens [undated] circa 2007). Please
provide a reference for the statement that eight species provided 70% of the plant cover at Monticello.
The text in Revised Appendix D does not provide an indication of the percentage vegetative cover
comprised by weedy species including weedy cheatgrass and Russian Thistle over that time period at
Monticello and does not discuss how these species may affect cover revegetation goals
(evapotranspiration capabilities) established for the Monticello or White Mesa cover systems.

Section D.7.2 addresses succession, including increase in sagebrush cover. The discussion should
acknowledge the establishment of big sagebrush and other shrubs on former seeded grassland and
controlled sagebrush areas north of the Mill Site in the 35 years since the original vegetation study, and
discuss its relevance to the revegetation plan. The discussion indicates that warm season grasses are
expected to increase over time. Is there an existing vegetation community in the region similar to that
which is expected to develop? The discussion also mentions pulse-dominated precipitation — are there
expected changes in seasonality of precipitation? An explanation should be provided as to why shrub
species that occur just south of, and at lower elevations than the tailings management areas location, ,
such as four-wing saltbush, shadscale, blackbrush, and Mormon tea, would not increase under potentially
warmer and dryer future climate conditions at the site.

The Reclamation Plan (or revised Infiltration and Contaminant Transport Report) needs to provide: (1)
definition of clear, concise, and measurable revegetation acceptance goals/criteria for the vegetation
establishment on the tailings cell cover system, (2) a description of how EFR will conduct periodic post-
closure monitoring and reporting to the Division of the vegetation community health, viability, success,
and sustainability, (3) a description of proposed action plans, schedules and deadlines for remedial
actions if/when needed to effectuate plant community success, and (4) similar follow-up monitoring of the
plant community/cover system to ensure successful performance before release of the facility’s surety
bond and/or transfer of title to DOE. EFR should describe specific, quantitative goals for shrub
establishment (including rooting depths and minimum acceptable shrub cover percentages) that consider
the need for deeper rooted plants to remove water that may accumulate lower in the cover profile in
response to an exceptionally wet year or successive wet years, especially given the lack of a capillary
break layer in the currently proposed cover design. In developing these descriptions, plans, and goals,
EFR should consider and address lessons learned from the post-closure monitoring and maintenance
activities and/or corrective revegetation measures required at the Monticello, Utah tailings repository
and other similar facilities in this regard (e.g., Waugh 2008, Sheader and Kastens undated, circa 2007;
U.S. DOE 2007; Sheader and Kastens [undated, circa 2007). EFR should assess the potential
applicability and benefits of using vegetation health monitoring tools/metrics such as the Cover
Vegetation Index recently implemented at the Monticello Repository (U.S. DOE 2009).

The Reclamation Plan should describe corrective measures that may be needed to address/correct issues
related to: (1) establishment of undesirable species, e.g., colonization by certain undesired grass/weedy
species that may have more limited water stress tolerance than initially seeded grass species and/or that
may outcompete planted grass species unless controlled (e.g., Smesrud et al. 2012; Sheader and Kastens
[undated, circa 2007]); (2) Seed predation following seeding/reseeding efforts, (3)Possible low success
rates resulting from for shrub establishment efforts, etc.... Estimated costs for conducting these post-
closure activities, corrective actions, and reporting, once approved by the Division, will need to be
incorporated in the financial surety estimate.

The Revised Attachment G provided by EFR as part of its Response presents the results of a June 1012
burrowing animal survey (Section D.5.3). However, as described above, the results are presented in
summary fashion and few of the necessary details are provided. Are there survey reports describing
methods and results in greater detail? Is there data available for each transect location? Does badger
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burrow density include feeding areas (dug-out prey burrows)? The reported burrow density for badger
appears very low. Additional information about potential burrow densities should be provided based on a
review of the literature. The analysis should consider both burrows dug by badgers for their own use and
digging while hunting.

Little information is presented on burrow densities, other than Gunnison prairie dog. Results for
Gunnison prairie dog are based on the June 2012 survey and do not consider literature values.
Information on burrow densities for Gunnison prairie dog should be summarized by transect and the
locations of prairie dog towns marked on a map. The results need to be put in context by reference to
literature, for example Lupis et al. 2007, considering both regional densities, predicted range and habitat
suitability. The statement in Attachment D that prairie dogs are unlikely to occur because they prefer low
plant cover and short vegetation is not consistent with the description of habitats where they occur in
southeastern Utah in Lupis et al. 2007. Most of the grass species included in the seed mix are reported to
occur in grassland habitat occupied by this species in southeastern Utah. They also occupy desert shrub
habitats.

Table D.8. Ranges of depths for burrowing mammals mostly not provided, just maximum depth, and
based on a single citation per species. The “maximum” depth for Gunnison’s prairie dog of 122 cm from
Verdolin et al 2008 should be correctly characterized as an average depth reported from several studies.
The actual maximum (mean plus 1 SD) reported by Verdolin et al. 2008 appears to be 1.85 m. All of the
numbers in this table should be revisited to provide a range of maximum values reported in the literature
and to determine whether the maximum has been accurately stated.

Table D.6 and discussion. There is literature indicating that big sagebrush can root to depths
considerably below 180 cm. Please address and further explain this finding/statement. Rooting depths of
other shrubs that may occur should also be considered.

Additional information needs to be presented to justify that the highly compacted zone will minimize
biointrusion by plant roots. Consider moisture conditions, potential degradation when dry, behavior of
roots related to soil moisture and gas exchange, and other factors. Cite previous studies or observations
of root growth relative to compacted soils.

Response:

Vegetation on previously revegetated areas at the Mill site has not been evaluated. This
information would have limited value in evaluating the proposed reclamation plan or in
determining if future reclamation will produce a sustainable plant community on the
tailings cells. The proposed reclamation plan is substantially different than previous
reclamation efforts in terms of soil cover, soil amendments and species to be planted,
such that any comparisons would not provide any predictive value. The only reclamation
that has occurred at the Mill site was seeding of Cell 2 in 2011. Seeding only included
crested wheatgrass (Agropyron desertorum) and no evaluations have been conducted
since seeding occurred.

Further details of the 2012 vegetation survey are provided in a revision of Appendix D
(Vegetation and Biointrusion Evaluation) to the Updated Tailings Cover Design Report
(Appendix D of the Reclamation Plan, Revision 5.0). The revised Vegetation and
Bionintrusion Evaluation appendix is provided as Attachment G.1 to this response
document.

A map of current vegetation at the Mill site does not exist. The most recent mapping of
vegetation at the Mill site was conducted by Dames and Moore in 1977 (Dames and
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Moore, 1978) as part of the Environmental Report for the White Mesa Uranium Project.
Further discussion of mapping units from 1977 and the 2012 survey is presented in
Attachment G.1.

An updated seed mixture that includes number of seeds/square foot and the addition of
shrub species is presented in Attachment C.1, Attachment G.1, and Attachment G.2.
Attachment C.1 is revised Technical Specifications to the Reclamation Plan, Revision
5.0. Attachment G.1 is as described previously. Attachment G.2 is a revised Appendix J
(Revegetation Plan) to the Updated Cover Design Report (Appendix D of the
Reclamation Plan, Revision 5.0).

The species in the proposed seed mixture have not been used on site, so there is no
information available regarding success or failure with these species at the site during
interim reclamation efforts. However, there are decades of revegetation research using
these species in semiarid regions of the western U.S. along with tens of thousands of
acres that have been successfully reclaimed with these species. The plethora of
information that exist on the use of these species for disturbed land reclamation provides
ample evidence that these species are adapted to the environmental conditions of the
Mill site and are highly likely to lead to successful reclamation. As stated above, the only
reclamation that has occurred at the Mill site was seeding of Cell 2 in 2011 with crested
wheatgrass, and no evaluations have been conducted since seeding occurred.

Further explanation of LAl values and how numbers were derived are presented in
Attachment G.1.

No reference areas have been previously established to provide information on soil
properties to document that sustainable levels are achievable. However, soil that will be
used as cover material on the tailings cells has been evaluated, and was included in
Attachment G of EFRI (2012) as Table D.9 (EFRI, 2012). An update of this table is
included as Table D.38 in Attachment G.1 to this response document. This table
includes physical and chemical properties of the soil and also levels reported in the
literature that would be considered sustainable. Soil properties that appear deficient and
would need improvement to achieve sustainability include: percent organic matter, total
nitrogen, and extractable potassium. Amendments would be applied during reclamation
to address these deficiencies and this application is discussed Attachment G.1. Over
time, the soil-forming process of pedogenesis will continue as climate and on-site
organisms (primarily plants and the soil microbial community) modify the soil over time.
This process would include the addition of organic matter in the form of composted
biosolids which will improve soil structure, water holding capacity, cation exchange
capacity, buffering capacity, and overall soil fertility. All of the benefits will lead to a
more productive soil and greater sustainability.

Further details on the use of an organic amendment including type, rates of application,
source of material, and potential benefits are presented in Attachment G.1. Revised
specifications for soil amendments are provided in Attachment C.1.

Existing restricted fencing of the site will be used as an institutional control to exclude
grazing by livestock for the performance period.

A weed management plan is presented in Attachment C.1 and Attachment G.1.
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Cover goals for shrub species have not been met at the Monticello Mill Tailings Disposal
site because of establishment issues related to big sagebrush and seedling damage
caused by montane voles (Microtus montanus) (DOE, 2007). Attachment G.1 reflects
this finding.

The statement that eight of the seeded species at the Monticello Mill Tailings Disposal
site provided 70 percent of the plant cover was based on a progress report from Stoller.
This finding has been modified and discussed further in Attachment G.1 using results
from the 2007 vegetation monitoring report (DOE, 2008).

In the 2007 revegetation monitoring report at Monticello (DOE, 2008) the following was
reported:

“Seed germination requirements for sagebrush and rabbitbrush are potentially
pertinent in determining why these species did not establish well on the
repository cover. Although the seeds of many species (e.g., most grasses)
persist for years in the soil, rabbitbrush and sagebrush seeds persist for only one
season. In addition, sagebrush seed may require cold stratification to germinate.
It is unlikely that the seed was stratified by the supplier prior to shipment, and
seeding was done in April 2000, after natural stratification would have occurred.”

In addition:  “In 2000, the 3-month period immediately following seeding was
exceptionally dry, and this may be the major cause of poor sagebrush and rabbitbrush
seed germination. Grass and forb seeds, which persist longer in the soil, would have
emerged later, when conditions were more favorable, and the presence of these seeded
species indicates that this occurred.”

Low precipitation during a critical time of the year following seeding, competition from
more mature vegetation, and damage caused by vole herbivory have been presented as
reasons for low shrub density at Monticello (DOE, 2008; DOE, 2007).

Changes in the relative cover of common weed species at the Monticello site are
summarized from previous monitoring reports (DOE, 2003, DOE, 2004, DOE, 2005a,
DOE, 2005b, , and DOE, 2008) and presented in Table 1. These results demonstrate
that weed species at the site remain well controlled.
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Table 1. Changes in Weedy Species Over Time (Relative Cover Percentages, Zones Al
and B Combined from Monticello Disposal Cell Cover Revegetation (Taken from DOE

2008)

Species 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 Trend
Ae_gllops 0.8 19 01 !\Iot abqndant; not
cylindrical increasing
Amaranthus Nearly eliminated

L 8.1 1.7 0.8 0.5 --- | after two growing

bitoides

seasons
Bromus 19 | 183 | 45 | 182 | 356 | 56.3 | 155 | 21.0 | 12,8 | Abundant weed
tectorum peak in 2005

. Nearly eliminated

Chenopodium 4.6 2.9 4.2 24 0.2 - 0.5 --- | after four growing
album 1

seasons
Convolyulus 0.2 0.2 05 0.5 _Not abqndant; not
arvensis increasing
Lactuca | — | o1 | 19| 19| 16| 10| - | 14 |Notabundantnot
serriola increasing
Salsola Once abundant;
a0us 36.0 | 69.9 | 48.2 | 33.3 | 8.2 0.1 6.5 --- | nearly eliminated

9 in 2007/2008
Sisvmbrium Not abundant; not

YT 3.8 1.7 3.1 2.8 6.5 0.5 0.2 | increasing; peak
altissimum .

in 2006

The following is taken from DOE (2008): “In Utah, weed law has recently been revised
to reflect categories of weeds targeted for control. The main management goal for
Category C weeds is not to eradicate the weed but to prevent its spread. Small
guantities of Convolvulus arvensis (field bindweed), a Category C noxious weed, have
been observed on the site since 2002, but this species has not spread. One San Juan
County listed noxious weed, Aegilops cylindrica (jointed goatgrass) has been observed
on the site since 2003 in small quantities and also has not spread. Another Category C
noxious weed species, Cirsium arvense (Canada thistle), was observed and treated in
2006, and it has subsequently not been observed. One Category A noxious species,
Centaurea stoebe ssp. micranthos (spotted knapweed) was discovered near the site’'s
entrance gate and treated in 2008. Populations of Acroptilon repens (Russian
knapweed), a Category B species, were treated near the office building in 2008. Neither
of these noxious species has spread into the revegetated areas, and they will continue
to be monitored and treated for eradication from the site. DOE will continue to monitor
and manage the entire site, including portions of the site where vegetative success
criteria have been met, for all noxious weed species.”

Based on the success achieved at Monticello in controlling weeds, it is unlikely that the
presence of weeds at the Mill site will negatively affect revegetation goals, and the
proposed weed management plan will help ensure revegetation success.

Attachment G.1 includes modifications to acknowledge the establishment of big
sagebrush and other shrubs on previously seeded grassland and controlled sagebrush
areas north of the Mill site over the last 35 or more years, and a discussion has been
included as to the relevance of this shrub response to the revegetation plan.
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There are grassland steppe communities south of Bluff, Utah which is directly south the
Mill site (CARTOKO, 2010). These semiarid grasslands are dominated by a variety of
grama grasses, galleta, three awn (Aristida spp.), ring muhly (Muhlenbergia torreyi), and
pungent muhly (Muhlenbergia pungens) (Banner 1992); all warm-season species.

The discussion of a potential climate shift to a pulse-dominated hydrology has been
deleted (see Attachment G.1). However, in response to the question if there are
expected changes in seasonality of precipitation with a shift to a pulse-dominated
hydrology, we believe there may be a decrease in winter precipitation. Additional
discussion is provided in Attachment G.1.

Regionally common shrub species from areas that are characterized by lower elevation
and having climatic conditions that are warmer and drier than the Mill site would include
fourwing saltbush (Atriplex canescens), shadscale saltbush (Atriplex confertifolia),
blackbrush (Coleogyne ramosissima), and Morman tea (Ephedra viridis).

Fourwing saltbush is one of the most widely distributed and important native shrubs on
rangelands in the western United States including the Intermountain, Great Basin, and
Great Plains regions (Welsh et al., 2003). Fourwing saltbush occurs most commonly in
salt-desert scrub communities in the Great Basin, Mojave and Sonora Desert areas of
western North America (Kearney et al., 1960; Welsh et al., 2003). In the Great Basin
region it is often associated with black greasewood (Sarcobatus vermiculatus), black
brush (Coleogyne ramosissima), big sagebrush (Artemisia tridentata), creosote bush
(Larrea tridentata), rabbitbrush (Chrysothamnus spp.) and shadscale (Atriplex
confertifolia) (Welsh et al., 2003).

Fourwing saltbush is adapted to most soils but is best suited to deep, well-drained;
loamy to sandy to gravely soils. It is very tolerant of saline soil conditions and somewhat
tolerant of sodic soil conditions (Ogle and St. John, 2008).

Shadscale saltbush occurs throughout western North America from California and
Oregon east to North Dakota and south to Arizona and Texas. The greatest
concentrations of shadscale saltbush are found in the Great Basin and Colorado Plateau
(Simonin, 2001). Shadscale saltbush can be found in warm desert shrub-steppe
environments. Populations occur in low valleys, foothills and mesas from 2,500 to 7,500
feet elevation (Simonin, 2001). It often grows in association with other halophytes
including mat-atriplex, and greasewood, but can also be found in sagebrush and pinyon-
juniper communities (McArthur and Monsen, 2004; Welsh et al., 2003). Shadscale
saltbush is highly drought tolerant and is adapted to sites receiving 6 to 12 inches of
annual precipitation. This species is tolerant of high saline conditions (pH 7.5-9.0) and is
classified as a facultative halophyte (Branson et al., 1976). It prefers well-drained soils
but may inhabit a wide range of soil textures from fine to gravelly.

Blackbrush occurs primarily in the transition zones in Great Basin deserts. It is found at
elevations from 2,500 to 7,000 feet in areas where the annual temperature fluctuation
can range from -11 degrees to 116 degrees Fahrenheit. It is drought-deciduous,
meaning that it avoids water stress by becoming temporarily dormant and then shedding
its older leaves as stress intensifies during the dry season. Spiny stems, coupled with
chemical compounds in current year’s growth, protect blackbrush from heavy browsing.
It is adapted to dry and well-drained soils and is most abundant in sandy, gravelly, and
rocky soils.

Division's Assessment of EFR Responses to Rd 1 Interrogatory White Mesa Rec Plan 5.0;
R313-24-4; 10CFR40, Appendix A; INT 11/1; Vegetation and Biointrusion Evaluation and Revegetation Plan Page 36 of 60



August 31, 2015

Green ephedra occurs on rocky or sandy slopes and plains in such plant communities as
the juniper-pinyon woodland, the sagebrush desert, creosotebush deserts, and the
desert grassland from 3,000 to 7,000 feet elevation (Benson and Darrow, 1981).
Common associates include creosotebush (Larrea tridentata), shadscale saltbush,
fourwing saltbush, big sagebrush, galleta, and sand dropseed (Sporobolus cryptandrus).
Green ephedra is tolerant of calcareous, weakly saline, and slightly saline-alkaline
(sodic) sites. It thrives in dry, well-drained sites and it is intolerant of wet sites and poor
drainage. The plant is drought-resistant.

Based on this discussion of ecological characteristics of common shrub species from
sites of lower elevation than the Mill site it is certainly possible that any one of these
shrubs could occur at the Mill site if the future climate was warmer and drier than the
present.

Attachment C.1 and Attachment G.1 include information on revegetation acceptance
goals/criteria that include shrub establishment goals. Lessons learned from post-closure
monitoring at Monticello have been incorporated (see Attachment G.1).

A post-closure monitoring plan has been added and is included in Attachments C.1 and
G.1.

Quantitative goals for sustained shrub establishment are described in Attachment C.1
and Attachment G.1 and include the establishment of a minimum of 500 stems per acre.
Two shrub species, fourwing saltbush and rubber rabbitbrush (Ericameria nauseosa),
have been added to the proposed seed mixture. Both species have the potential for
deep root penetration (e.g. six meters) when soil conditions allow (Kearney et al., 1960)
but are not expected to root into the compacted radon attenuation layer because the
targeted bulk density of the compacted zone of 1.8 g/cm? will inhibit root penetration
(Mimore et al. 1969; Heilmen, 1981; and Zisa et al., 1980).

There is no further detail on the burrow animal survey that was conducted at the Mill Site
in 2012. Estimates of burrow densities for both badgers and prairie dogs have been
placed in context of literature values in Attachment G.1.

Burrowing depths have been revised and are presented in Attachment G.1.

Rooting depths have been revised and include shrub species and are presented in
Attachment G.1.

Further discussion is presented in Attachment G.1 on soil compaction and root growth.

References for Response
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A, CRITERION 6(4); INT 12/1;
REPORT RADON BARRIER EFFECTIVENESS

The Division’s assessment of the Response follows below:

As with a number other responses, EFR has deferred final resolution of issues to its submission of the
next revision of the Reclamation Plan. The Division requests that EFR please submit the next revision of
the Reclamation Plan that incorporates all changes proposed in the license amendment request.

EFR’s responses leave unresolved the following issues regarding radon flux modeling:

1.

The dependence of Radon emanation and diffusion coefficient on long-term moisture content
(raised in Item d of INT 12/1) is not but should be addressed. Please address this dependence.
[Note: The Division notes that the radon diffusion coefficient used in the revised radon
emanation analysis for the tailings is higher (by about a factor of 3) than the diffusion coefficient
value assumed in radon emanation analyses competed for a similar tailings disposal facility
(Monticello Tailings Repository) in Utah (e.g., NRC 2008). The value used in the Monticello
analysis was derived using a different procedure (Rogers and Nielson 1991) than was used by
EFR. Using a higher radon diffusion coefficient in the radon emanation analysis represents a
more conservative assumption. ]

The summary of values used for long-term moisture content does not adequately explain the work
presented in Attachment H, Attachment C.2. This lack of supporting interpretation basis leaves
unresolved the conclusion that the values used in Radon modeling are conservative. Please
complete the discussion of values of long-term moisture content used in Radon modeling.

Values summarized in Table C-4 for diffusion coefficients are inconsistent with those appearing
in Attachment H, Attachment C.3. Please resolve this inconsistency

All calculated Radon fluxes from the surface of the cover system (Layer 5) exceed 20 pCi/cm’-s,
albeit by very slight amounts. Please address the apparent failure of the proposed cover system
design to satisfy the regulatory constraint for Radon flux.

Response:

The radon emanation modeling has been revised to incorporate updated radon diffusion
coefficients and additional site-specific tailings data collected in October 2013 (MWH,
2015). The revised analysis is provided in Attachment H as part of the revised Appendix
C, Radon Emanation Modeling, which will be included in the next version of the Updated
Tailings Cover Design Report (Appendix D to the Reclamation Plan).

The radon emanation coefficients used in the radon emanation analysis were selected
using procedures recommended in NUREG-1620 (NRC, 2003). The radon emanation
coefficient was selected as 0.20 for the tailings based on recommendations in NUREG-
1620 (NRC, 2003) that states a “value of 0.20 may be estimated for the tailings based on
the literature, if supported by limited site-specific measurements.” The radon emanation
coefficient for the cover layers was selected as the conservative default value used in
the RADON model of 0.35.
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The diffusion coefficients for the tailings and cover layers for the radon emanation
modeling results provided in EFRI (2012) were calculated based on the empirical
relationship by Rogers and Nielson presented in NRC (1989). This relationship is
dependent upon porosity and the degree of saturation and was based on approximately
100 radon diffusion coefficient measurements. The diffusion coefficients for the tailings
and cover layers have been revised to be calculated using the empirical relationship
presented in Rogers and Nielson (1991). This relationship is an update to the one
presented in NRC (1989) and was developed from over 1,000 radon diffusion coefficient
measurements. The porosity and degree of saturation were calculated based on the
long-term densities and long-term moisture contents presented in Attachment D.

MWH collected representative samples from the on-site random fill and topsoil stockpiles
for use in estimating the long-term moisture contents for the cover layers. The
laboratory results for the 15 bar water contents for these samples were used to estimate
long-term water contents for the random fill and erosion protection layers. NRC (2003)
recommends use of 15 bar water contents to estimate long-term water contents for use
in radon emanation modeling.

The long-term water content of the topsoil was estimated as 5.2 percent based on the
measured 15 bar gravimetric water content for a topsoil sample (E1-A) which represents
the average index properties for the topsoil stockpiles (UWM, 2012). The long-term
water content of the rock mulch was estimated as 4 percent based on the addition of 25
percent gravel by weight to the topsoil.

Based on the cover material gradations, the cover soils were bracketed into three
groups, finer grained soils, uniform graded soils, and broadly graded soils. A weighted
average procedure that accounted for the relative volumes of each soil type (based on
the stockpile volumes) was incorporated to determine the average long-term gravimetric
water content for the random fill using the measured 15 bar water contents. Data used
for estimation of the long-term water content value for the cover material is provided in
Attachment D.

All calculated rates of radon emanation from the surface of the cover system are below
the limit of 20 pCi/m2-sec.

Reference for Response:

Energy Fuels Resources (USA) Inc. (EFRI), 2012. Responses to Interrogatories —
Round 1 for Reclamation Plan, Revision 5.0, March 2012. August 15.

MWH Americas, Inc. (MWH), 2015. White Mesa Mill Tailings Data Analysis Report.
Prepared for Energy Fuels Resources (USA) Inc. April.

Rogers, V.C., and K.K. Nielson. 1991. Correlations for Predicting Air Permeabilities and
Rn- 222 Diffusion Coefficients of Soils, Health Physics (61) 2

U.S. Nuclear Regulatory Commission (NRC), 1989. Calculation of Radon Flux
Attenuation by Earthen Uranium Mill Tailings Covers, Regulatory Guide 3.64.
June.

U.S. Nuclear Regulatory Commission (NRC), 2003. Standard Review Plan for the
Review of a Reclamation Plan for Mill Tailings Sites under Title 1l of the Uranium
Mill Tailings Radiation Control Act of 978. NUREG-1620, Revision 1, June.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A, CRITERION 6(6); INT 13/1;
CONCENTRATIONS OF RADIONUCLIDES OTHER THAN RADIUM

To further resolve remaining issues pertaining to concentrations of radionuclides other than radium in
soil, the Division requests that EFR please do the following:

1)

2)

3)

4)

N

AN N N N NN

Provide justification (either data or references to data) to support EFR’s determination of U-nat
and Th-230 background concentrations.

Incorporate a description of how EFR’s site-specific sampling program will be used to determine
background concentrations for radionuclides other than Ra-226 into EFR’s documentation of
how MARSSIM will be implemented and submit for the Division’s review.

Incorporate a description of how EFR will use the “sum rules” for surface and subsurface soils
into EFR’s documentation of how MARSSIM will be implemented and submit for the Division’s
review.

Incorporate a description of EFR’s plan for using radiation measurement instrumentation for soil
background analyses, radium-gamma correlations, verification data, and sensitivity analyses into
EFR’s documentation of how MARSSIM will be implemented and submit for the Division’s
review.

As suggested in Item 4 of INT 13/1, please incorporate into documentation relating to how
MARSSIM will be implemented, descriptions of the following:

Calibration procedures

Instrument testing

Detection limits of sample analyses

Extent of expected contamination

Limits of gamma survey

Verification of the soil-radium gamma correlation

Response:

1) The U-nat and Th-230 background concentrations submitted in earlier
interrogatories (EFRI Round 1 response to 13.2) are solely interim background values,
and will not be used to guide the remediation process.

The mean background data over 24 years of annual sampling from the mill background
sampling station, BHV-3, is 0.78 pCi/g for U-238 and 0.93 pCi/g for Ra-226. These
results are comparable to other background sampling locations off site. Ra-226
concentrations have been reported as 1.1 pCi/g near the airport entrance south of
Blanding, and 0.83 pCi/g southeast of Crescent Junction (Myrick et al., 1981). U-238
values have been reported as 0.94 pCi/g near the airport entrance south of Blanding,
and 0.78 pCi/g U-238 southeast of Crescent Junction (Myrick et al, 1981). These values
are shown in Table 1 below. No comparable Th-230 background data has been found
from the mill’'s data or from reference documents.
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Table 1. Reported Background Concentrations

Location Ra-226 U-238
(pCi/gram) (pCi/gram)
BHV-3 0.93 0.78
Airport Entrance 1.1 0.94
SE Crescent Junction 0.83 0.78

Background values provided in the earlier interrogatories (1.9 pCi/g U-nat and 0.93 pCi/g
Th-230 based on equilibrium with the Ra-226 value of 0.93 pCi/g) are interim values. No
further investigation is necessary for remediation purposes until background reference
areas are established during the remediation process. A systematic soil sampling
program will be conducted in an area within 3 miles of the site, similar to the areas to be
remediated, to determine the average background radionuclide concentrations to
ultimately be used for the cleanup. Similarity or representativeness will be determined
based on geology, geomorphology, soil type and soil chemistry. The background will be
determined at the beginning of reclamation.

According to MARSSIM 4.5 (NRC, 2000), a site background reference area should have
similar physical, chemical, geological, radiological, and biological characteristics as the
survey unit being evaluated. Background reference areas are normally selected from
non-impacted areas, but are not limited to natural areas undisturbed by human activities.
In some situations, a reference area may be associated with the survey unit being
evaluated, but cannot be potentially contaminated by site activities. For example,
background measurements may be taken from core samples of a building or structure
surface, pavement, or asphalt. The Division will be consulted during selection of
proposed background sample locations.

2) A description of how EFRI's site-specific sampling program will determine
background concentrations for radionuclides other than Ra-226 has been incorporated
into revised sections of the Reclamation Plan which discuss the implementation of
MARSSIM guidance. Please refer to Section 6.3, and Section 6.3.2 of the revised
Technical Specifications (provided as Attachment C.1 to this document).

3) A description of how EFRI will use the “sum rules” for surface and subsurface
soils has been incorporated into revised sections in the Reclamation Plan which discuss
the implementation of MARSSIM guidance. Please refer to Section 6.6.3.3 of the
revised Technical Specifications (provided as Attachment C.1 to this document).

4) A description of EFRI's plan for using radiation measurement instruments for soil
background analyses, radium gamma correlations, verification data and sensitivity
analyses has been incorporated into revised sections in the Reclamation Plan which
discuss the implementation of MARSSIM guidance. Please refer to Section 6.3.2 of the
revised Technical Specifications (provided as Attachment C.1 to this document).

5) The Technical Specifications in Attachment A of the Reclamation Plan have been
revised to incorporate how MARSSIM guidance will be implemented during reclamation.
The revised Technical Specifications are provided as Attachment C.1. Specific
subsections of the Technical Specifications, Section 6 have been modified as follows:

e Calibration procedures
0 See Section 6.5.1 of the revised Technical Specifications.
e Instrument testing
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o0 Instruments will be QC's using Exhibit A-1 incorporated into the revised
Technical Specifications.
o Detection limits of sample analyses
0 See Section 6.7.1 of the revised Technical Specifications.
e Extent of expected contamination
0 See Section 6.6.3.1 of the revised Technical Specifications.
e Limits of gamma survey

The gamma radiation survey will be limited by the minimum detectable concentration
(MDC) for the 2-inch x 2-inch sodium iodide (Nal) scintillometer, which is approximately
104 Bqg/Kg (2.8 pCi/gram) for Ra-226, according to MARSSIM Table 6.7. This MDC
depends on the background, which may raise or lower the MDC. Remediation will be
primarily driven by Ra-226, which is the contaminant with the most restrictive cleanup
standard as determined in the SENES Consultants, Inc. letter to EFRI dated August 15,
2012. This letter was provided as Attachment | to EFRI’'s Supporting Documentation for
Response to Utah DRC Interrogatory 13/1 (SENES, 2012).

Table 2. Reported MDC’s from MARSSIM Table 6.7

Nuclide MDC (Bg/kg) MDC (pCi/gram)
U-Nat 2960 80
Th-230 78,400 2100
Ra-226 104 2.8
(with decay products in equilibrium)

o Verification of the soil-radium gamma correlation
0 See Section 6.6.3.6 and Section 6.6.3.7 of the revised Technical Specifications.

References for Response

Myrick, T.E., B.A. Berven and F.F. Haywood, 1981. State Background Levels: Results of
Measurements Taken During 1975-1979, ORNL/TM-7343.

SENES, 2012. Letter to J.A. Tischler, Energy Fuels Resources, Inc. Radium Benchmark
Dose Approach. August 15, 2012, as provided in EFRI Responses to Utah DRC
Interrogatories Round 1. August 2012.

United States Nuclear Regulatory Commission (NRC), 2000. Multi-Agency Radiation
Survey and Site Investigation Manual. NUREG-1575. August.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A; INT 14/1; COVER TEST
SECTION AND TEST PAD MONITORING PROGRAMS

The Division has a concern that comparing the performance of the proposed ET cover at the White Mesa
Mill Site to the performance of the Monticello tailings repository cover system is inappropriate, for
several reasons. For example, the cover system at Monticello is a composite system (having several types
of highly-specialized layers designed to accomplish various physical objectives). More specifically, the
cover system at Monticello differs significantly in design and operation from the currently selected
monolithic cover system proposed for White Mesa in that (1) the Monticello cover system includes an
animal intrusion barrier (consisting of cobbles at about 1 m (~ 3 feet) of depth), and (2) a capillary
barrier (at ~ 1.6 to 2 m, located below the animal intrusion barrier, below another layer of soil, and just
above the radon barrier). Each of these cover system components provide important functions not
accomplished in the currently-proposed monolithic soil ET cover design for White Mesa.

In addition to differences in design between the Monticello repository cover and the proposed ET cover
for the White Mesa Site, there are fundamental differences in the properties of the soils used to construct
the Monticello cover compared to the soils currently proposed for use in constructing the ET cover at
White Mesa. For instance, soils proposed by EFR for use in constructing the ET cover are extremely low
in natural organic matter (OM) content, e.g., compared to soils that were used for constructing the
Monticello Tailings Repository cover system e.g., zero to about 0.4 % according to Table D-5 in
Appendix D of the Revised ICTM Report, compared to a recommended minimum OM content of from
approximately 1.5 to 3.0%). These factors indicate that, given the natural climate conditions at the site
(which could include possible prolonged (e.g., decadal to multi-decadal) future drought periods likely to
create conditions unfavorable for sustaining plant growth in the cover), and without substantial and
extensive OM enhancements incorporated into the soils prior to cover construction and possible periodic
active post-closure intervention/maintenance measures such as reseeding, possible irrigation of the
cover, efc..., the on-site soils tested to date appear to be unfavorable for use in constructing the ET cover
(see also discussion in Section 2.3.1 of the Technical Memorandum, White Mesa Mill Site — Revised
ICTM Report Review addressing EFR’s Response to Rd 1 Interrogatory 02/1 on the Revised Infiltration
and Contaminant Transport Modeling Report).

The Division also notes the following statements made by EFR in in the Revised ICTM Report (Denison
Mines 2010):

o On Page 4-2 in the Revised ICTM Report (Denison 2010), EFR states "Furthermore, results from
nearby uranium mill tailings lysimeter at Monticello (Waugh et al., 2008) also agree with model
predictions for the proposed cover system at White Mesa." The Revised ICTM Report proceeds to
compare modeled infiltration rates at the proposed cover at White Mesa with measured
infiltration rates associated with the Monticello cover.

e  On Page 4-2 in the Revised ICTM Report (Denison 2010), EFR also states ** The model-predicted
infiltration rates _for monolithic ET cover are consistent with data reported from lysimeter and
infiltration modeling studies of other vegetated ET covers (e.g., Albright et al. 2004, Bolen et al.
2001; Fayer and Gee 2006, Gee et al., 1994, Scanlon et al. 2005).

After referring to studies by Bolen et al. (2001), Albright et al. (2004), and others mentioned, the Revised
ICTM Report states, "In summary, a monolithic ET cover is the preferred design to minimize infiltration
necessary to meet the Permit (Part 1.D.8) and meet the radon attenuation standard.” However, the cover
systems described in several of these cited references contain different design components, such as a
capillary break, that are not included in the currently proposed ET cover. For example, Bolen et al. 2001
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review ET cover systems at 12 sites. Unlike the proposed White Mesa cover system, a number of the 12
cover systems reviewed by Bolen et al. (2001) are reported to contain either a sand layer or a gravel
layer of appreciable thickness, which may act as a capillary barrier/ capillary break. Albright et al. 2004,
who discuss the same 12 sites, state that six of them have a capillary barrier/break layer. Also unlike the
proposed cover system at White Mesa, however, nearly all (i.e., 10 of 12) of these sites have geosynthetic
root barriers consisting of nonwoven geotextile containing lumps of slow-release trifluralin (herbicide-
like plant root inhibitor) (see also Albright et al., 2004). Each barrier is installed between interim cover
and the overlying final cover system. Trifluralin acts to prevent plant biointrusion into waste by
interfering with root mitosis so that its use at a site can modify impacts of rooting, biointrusion and
drainage through a cover system.

The other studies mentioned by EFR also refer to sites with cover systems having substantial differences
from the proposed White Mesa site cover system. Fayer and Gee (2006), for example, describe
performance of four types ET cover systems at the Hanford Lysimeter Test Facility at a semi-arid site in
Hanford, Washington for periods of up to 17 years. Of interest here is that each type of cover system
described incorporates a capillary barrier/break layer, as part of the “Hanford Barrier”, in some form.

The cover design for the Crescent Junction, Utah tailings repository (relocation repository facility for the
Moab tailings) also contains a combination “Infiltration and Biointrusion” Barrier” underlying the frost
protection component of the cover and overlying the radon barrier layer in the cover (see, e.g., DOE
2012, Addendum E, p. 14).

Several published studies demonstrate that incorporating a capillary barrier (with an adjacent granular
filter layer) can substantially reduce cover infiltration rates. For example, a comparison of two otherwise
similar cover systems (one monolithic with a thick soil cover, and one non-monolithic, with a capillary
barrier) in terms of their ability to restrict drainage shows that the cover system with a thick soil cover
was outperformed by the cover system having a capillary barrier by up to a ten-to-one ratio or greater
(Porro 2001). Similar results were obtained in forced irrigation testing of alternative cover systems by
Martian et al. 2001. Infiltration reduction depends on cover-system materials and environmental
conditions. Hydraulic performance is evaluated as the probability that ET from the water-storage soil
layer overlying the capillary break layer is sufficient to prevent water accumulation in the soil sponge
layer from exceeding its storage capacity in any given year. The potential benefits in cover system
infiltration performance with a capillary barrier are well documented.

For reasons described above, the Division also finds that the technical adequacy of a monolithic ET
cover at the White Mesa site is not adequately supported by the comparisons EFR provides to other cover
systems as described in technical references cited by EFR.

With respect to a Test Pad/Test Section, the Division believes that there is value in, and a need for,
constructing and monitoring a pilot test pad or pilot test section prior to full-scale cover construction,
and in a location off of the tailings. Information and benefits that can be gained from such pilot testing
include:

o Helps establish/verify a performance standard for the cover,
e Validates the cover design and construction;

o Could result in suggestions for improved design features and construction methods when
implementing the full-scale cover construction, and

e Helps to identify and resolve problems that may be encountered during full-scale cover
construction, e.g., allow engineers to evaluate, plan for, and/or mitigate factors such as
vegetation establishment (in)effectiveness and address issues such as loss of one or more planted
species following seeding/vegetation placement, desiccation cracking during or following cover
layer placement and compaction;, etc..., and
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e Provides monitoring data (e.g., from field-scale pan lysimeters) to help evaluate the future
infiltration performance of a full-scale cover constructed to a similar set of standards and using
the same construction equipment and construction methods, as well as reduces risks associated
with potential failure of, or disruption of in-situ cover conditions resulting from emplacement of,
one or more monitoring devices installed within the full-scale cover system.

Advance construction and testing of such a Test Pad or Cover Test Section would allow engineers to
obtain data on key characteristics of the constructed cover soils that are important for vegetation
establishment such as soil nutrients, propagules, and microorganisms (e.g., mycorrhizae) needed to
establish a sustainable plant community. Data collected on concentrations of soil macronutrients (e.g.,
nitrogen, phosphorus, and potassium) and micronutrients (e.g., sulfate, zinc, iron, manganese, copper,
calcium, magnesium, sodium, and boron) in the constructed test cover could be used to assess whether
they are similar to and within typical ranges for soils around the site which have been selected for use as
a natural analog or analogs for predicting the final cover vegetation characteristics and performance.

The sustainability of the ET cover may rely, in part, on the establishment and resilience of a diverse plant
community, however, the dynamics of such a plant community are complicated and effects are difficult to
predict (e.g., Waugh et al. 2008). Link et al. 1994 indicate that, even in the absence of large-scale
disturbances, seasonal and yearly variability in precipitation and temperature will cause changes in
species abundance, diversity, biomass production, and soil water extraction rates on covers. Poor shrub
establishment, for example, could result in poor water extraction, causing water accumulation in the
lower portions of the cover profile during exceptionally wet precipitation periods (percolation exceeding
the total storage capacity or drained upper limit of the soils). Data on soil structure development
observed to occur over time within a constructed test cover profile following its construction could also
be acquired and compared to that observed in natural soils at the selected analog site(s) to assess
conditions that could be expected to develop in the future full-scale cover with respect to whether they
may be suitable for promoting future development and sustainability of such shrubs, if desired based on
the cover infiltration modeling results.

On the basis of the considerations discussed above, the Division requests the following:

o EFR will need to provide a detailed Technical Work Plan for Division review and approval, no
later than 90 days after approval of the revised Infiltration and Contaminant Transport Modeling
(ICTM) Report by the Division, for constructing, monitoring and testing a Cover Test Pad//Test
Section representative of the intended full-scale cover system. The Work Plan shall: (1) provide a
construction schedule; (2) provide details of the proposed Test Pad/Section’s design and
construction, (3) describe the proposed monitoring/testing program duration; (4) define
parameters to be monitored/tested in the Test Pad/Test Section, (5) provide a schedule and
details regarding reporting of monitoring and testing results; (6) describe objectives of the Test
Pad/Test Section construction, monitoring, and testing program, and (7) propose and justify
criteria for demonstrating that those objectives have been achieved.

o The Test Pad/Test Section Work Plan will need to address acquisition of data for parameters
(e.g., percolation data, weather data, fertilization and nutrient content data and other soil testing,
botanical data,...) to validate assumptions and predictions made by EFR with regard to the
projected site-specific and cover-specific performance of the full-scale cover, including future
emergence rates and characteristics of vegetation on the cover.

o  The Reclamation Plan should be revised to incorporate the information and requirements
described herein with regard to this Test Pad/Test Section.

EFR’s proposal to maintain a rough surface on all but the uppermost lift in the cover is acceptable and
EFR should incorporate this commitment into Attachment A of the next revision of the Reclamation Plan.
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Response:

The response to the suitability of the White Mesa cover soils relative to vegetative
growth and sustainability is addressed in the response to Interrogatory 11/1.

EFRI has added the requirements to maintain a rough surface on all but the uppermost
lift of the cover system in the Technical Specifications. The revised Technical
Specifications are provided in Attachment C.1.

A workshop was conducted on April 30, 2013 with representatives from the Division, the
Division’s contractor (URS), EFRI, MWH, and Dr. Craig Benson to discuss Division’s
February 2013 review comments on the Reclamation Plan, Revision 5.0 (DRC, 2013b)
and the revised ICTM Report (DRC, 2013a). During this workshop, Dr. Benson
presented a comparison of the White Mesa cover design to the Monticello cover design,
as well as information on construction of of cover test pads and test monitoring sections.
Discussion from this workshop on these topics is summarized in the paragraphs below
for this response and was prepared by Dr. Benson. Dr. Benson is the lead author for
NUREG/CR-7028 (Benson et al., 2011) and was a lead inspector for the US EPA'’s
Alternative Cover Assessment Program (ACAP), as described in Benson et al. (1999,
2001) and Malusis and Benson (2006). EFRI has engaged Dr. Benson in the cover
design for the White Mesa tailings cells with regards to selection of and evaluation of
laboratory testing of the cover materials, comparison of the EFRI cover design with the
Monticello cover system, development of a plan for the cover test section, and with
evaluation of the long-term properties for the cover soils.

EFRI acknowledges that soil layering in the cover profile at the Monticello Uranium Mill
Tailings Disposal Facility differs from layering in the monolithic cover proposed for the
White Mesa facility. The Monticello cover includes an animal intrusion layer as well as a
sand layer at the base, the latter intended to create a capillary break (Figure 1). The
cover at Monticello also includes a geomembrane overlying a clay radon barrier at the
base. However, the hydrological monitoring conducted at Monticello pertains only to that
portion of the cover above the geomembrane, i.e., that portion of the cover functioning
as a water balance cover (aka an evapotranspirative cover).

Although the Monticello cover has different elements than the monolithic cover proposed
for White Mesa, the cover at Monticello functions as a monolithic cover, as illustrated by
the water content record shown in Figure 2.

In all but the wettest years, nearly all of the infiltrating water is managed in the upper
900-mm-thick storage layer, making the impact of the underlying layers unimportant.
During those years the cover functions like at 1100-mm thick monolithic cover (surface
layer + upper storage layer) (Figure 2). In very wet years, variations in water content
occur more deeply, including in the intrusion layer, the underlying 300-mm-thick storage
layer, and the sand layer at the base. The variations in water content follow the same
pattern as water contents in the upper storage layer, exhibiting the continuity and
smooth variation in water content with time and depth that occurs in a monolithic cover.

For example, water contents in each layer are shown in Figure 3 for winter 2004 - 2005,
the wettest and snowiest on record. The water content in each layer varies steadily and
continuously over months rather than exhibiting an abrupt and sudden change that
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would occur if a capillary break existed at the intrusion layer or at the sand layer. In fact,
the water content of the sand layer increases appreciably before the overlying lower
storage layer approaches saturation, indicating that a capillary break effect is not
occurring at the interface between the lower storage layer and the sand layer.

Another example is shown in Figure 4, which depicts the water content in each layer
from mid-winter to late summer 2010, which included an exceptionally wet spring during
which water penetrated the entire cover profile (Figure 2). The water content records in
Figure 4 show a steady downward movement of the wetting front in the profile. There is
no “hold up” of the wetting front at the intrusion layer or the sand layer. Moreover, water
migrates into the animal intrusion layer and the sand layer without the overlying layers
(upper storage layer and lower storage layer, respectively) approaching saturation,
indicating that a capillary break was not forming at either interface.

There are reasons why the Monticello cover functions like a monolithic cover, even
though the layering may suggest that different behavior should occur in response to
contrasts in soil texture. First, the intrusion layer consists of cobble particles embedded
in a fine-textured soil matrix. This matrix is comprised of the same fine-textured soil
used for the upper and lower storage layers, and provides capillary connectivity between
the upper and lower storage layers. Cobble in the intrusion layer does reduce the pore
space available for soil water storage, but does not alter the hydrologic dynamics or
inhibit the flow of water up or down in the profile. The reason for the absence of a
capillary break at the interface between the lower storage layer and the sand is not
clear, but the deep location of this interface is a likely cause. The interface may also
have been invaded by fines from the overlying lower storage layer during construction,
which would provide a capillary conduit between the lower storage layer and the sand
layer. Regardless of the mechanism, however, the water content data do indicate that
the interface between the lower storage layer and the sand does not create a capillary
break.

Thus, while the layering in the cover at Monticello may differ from that at White Mesa,
both covers function as monolithic covers, and both are in similar climates (Monticello
being slightly wetter and snowier than White Mesa) and are comprised of similar
materials. For these reasons, Monticello is an appropriate analog for White Mesa, and
probably is the most suitable analog available. Over the past 15 years (2000-2015), the
annual percolation rate for Monticello has ranged from 0.0 to 3.8 mm/yr, and has
averaged 0.5 mm/yr. During this period, annual precipitation has ranged from 232 to 535
mm and averaged 351 mm, including the wettest and snowiest winter on record (2004-
2005). Given these similarities, the cover proposed for White Mesa should provide
similar or better hydrologic isolation.
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EFRI understands the Division’s position regarding construction of a test section
adjacent to the disposal facility that might lead to lessons learned that could be used to
improve on, or optimize the cover design. EFRI will be placing the majority of the final
cover on Cell 2 after approval of the Reclamation Plan and License Renewal, and will
construct a test section within the actual cover (for the full cover profile). This test
section, which will be constructed over actual tailings using the same full-scale methods
employed for the actual cover, will provide a more realistic representation of cover
performance than a test section adjacent to the facility. Moreover, because only a
portion of the cover will have been constructed at this point, less learned from the test
section can be applied to other areas of the facility as additional final cover is
constructed.

EFRI is proposing that the test section be designed, constructed, and monitored using
principles developed during US EPA’s Alternative Cover Assessment Program (ACAP),
as described in Benson et al. (1999, 2001) and Malusis and Benson (2006). The ACAP
methodology has been employed to evaluate nearly 50 final cover designs, and has
been adopted as the de facto standard for final cover monitoring in the US and abroad.
The ACAP methodology is currently being used to monitor the final cover at DOE’s
Monticello Uranium Mill Tailings Disposal Facility and to evaluate the performance of the
cover design employed at DOE's Grand Junction Disposal Facility near Cheney,
Colorado. The US Nuclear Regulatory Commission also recommends the ACAP
methodology for monitoring the performance of final covers in NUREG/CR-7028
(Benson et al. 2011).

EFRI will engage ACAP investigators (i.e. Dr. Craig Benson) when developing,
constructing, and monitoring the test section, and defining the program details
mentioned in the interrogatory. The monitoring system will include instruments to
measure all components of the water balance, including percolation from the base of the
cover, and on-site meteorological conditions. A complementary surveillance program will
also be developed to monitor the vegetative community, edaphic properties of the cover
soils, and pedogenic evolution of the cover profile, as suggested in NUREG/CR-7028.
Comparisons will be made between the monitoring data and predictions and
assumptions made when developing the proposed cover design.

References
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-24-4; 10CFR40, APPENDIX A, CRITERION 9; INT 15/1;
FINANCIAL SURETY ARRANGEMENTS

EFR must submit and receive approval of its revised cost estimates before the Division will approve
EFR’s proposed and revised cover system design.

EFR has inadequately addressed the time required to dewater Cell 2 and Cell 3 prior to final cover
construction, EFR should submit technically supported quantitative projections of the times required to
achieve moisture contents for these cells upon which the final covers can be constructed with expectation
that the dewatered tailings will not likely contribute to instabilities in the covers. These quantitative
analyses should consider all mechanisms that affect water content of the tailings, including (but not
limited to) precipitation, runoff, infiltration, lateral drainage, transpiration, evaporation, percolation,
groundwater migration, and active removal. Quantitative analyses should also include uncertainty and
sensitivity analyses to account for known and likely uncertainties in input parameter values and their
effects on dewatering. The Reclamation Plan must include a detailed description of dewatering measures
that EFR will use to accomplish dewatering of Cells 2 and 3 within the 7 year-time period specified in the
latest Financial Surety submitted to the Division by EFR (See also Section 7.3 above). The current
Surety submittal of March 14, 2012 (including the revised submittal dated September 14, 2012) does not
list the time to dewater Cell 2. However, all other cells show a 62,400 hour dewatering time). Costs of
the specific dewatering measures need to be included in the Financial Surety. Because this revised
evaluation and the revised reclamation cost estimates described above were not submitted with EFR’s
response to the Rd 1 interrogatories, this issue will remain open.

Response:

EFRI conducted a tailings investigation of Cells 2 and 3 in October 2013 at the White
Mesa Mill site to address the Division’s comment for Interrogatories 07/1 and 09/1
requesting collection of site-specific tailings data to supplement existing tailings data
used for settlement analyses. The results are presented in MWH (2015). Results of the
investigation indicated migration of water towards the sump in Cell 2. This is expected
since water has been pumped from the Cell 2 sump since 2008. Quantatative
projections of time to achieve acceptable tailings moisture contents for cover placement
cannot be made without additional information on the rate of drainage from the tailings
due to Cell 2 dewatering. To further evaluate the change in water levels due to
dewatering in Cell 2 prior to and after final cover placement, EFRI plans to install mini-
piezometers across the cells prior to the first phase of cover placement. This data will
provide information on the rate and extent of dewatering of the cells to confirm when the
final phase of cover can be placed and when active maintenance is no longer required.

Costs associated with dewatering were provided in the most recent surety submitted to
the Division in 2014. These costs will also be included in the surety to be provided in the
next version of the Reclamation Plan.

Reference for Response:

MWH Americas, Inc. (MWH), 2015. White Mesa Mill Tailings Data Analysis Report.
Prepared for Energy Fuels Resources (USA) Inc. April.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0; R313-15-501; INT 16/1; RADIATION PROTECTION MANUAL

The Division requests that EFR revise the RPM to specify how the program will be modified to address
the unique decommissioning requirements, or the process through which the manual and program will be
revised in the future. EFR should also include procedures for gamma radiation surveys in the revised
RPM that are discussed in the response document. Because this revised information was not submitted
with the response, this interrogatory will remain open.

Response:

The Radiation Protection Manual (RPM) will be modified during the decommissioning
process as needed. During the decommissioning process if it is determined that the
current RPM does not take into account specific items, then the SERP process will be
utilized to amend the RPM in order to address those situations. The SERP summary
report will continue to be submitted to the State of Utah, Division of Waste Management
and Radiation Control (DWMRC) on an annual basis and will be available upon request
at the White Mesa Mill.

Section 2.7 of the RPM now states that the gamma survey for the decommissioning of
the site will be conducted in accordance with the most current approved Reclamation
Plan, Section 6 of the Technical Specifications. The updated RPM is provided as
Attachment .
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0 R313-15-1002; INT 17/1; RELEASE SURVEYS

EFR should yet either (1) cite previously submitted documents where these topics were addressed or (2)
develop and submit for the Division’s review and approval the following:

Decontamination procedures for buildings and equipment.

Disposal of building components and equipment either on-site or off-site, depending on results of
release surveys.

Response:

The Reclamation Plan states that buildings and equipment will be disposed of on-site. If
it is determined that some materials are not contaminated and may be free released
from the site, then the existing procedure and free release criteria will be used as stated
in the RPM Section 2.6 and in accordance with the NRC guidance for “Decontamination
of Facilities and Equipment Prior to Release for Unrestricted Use” (dated April 1993)
Additional guidance documents referenced in the Technical Specifications, Section 6,
will be used as appropriate and applicable to the items being released for unrestricted
use.

Decontamination procedures for items to be released for unrestricted use will be
developed during reclamation and will be based on the type of equipment and the
construction of the equipment (i.e. what the item is constructed of such as metal, glass,
plastic etc.). Current Mill procedures will be the basis for the decontamination
procedures used at the time of reclamation. If decontamination to the unrestricted
release criteria specified in the RPM Section 2.6 is not attainable, the item will be
disposed of on site.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0 5.0 R313-12; INT 18/1; INSPECTION AND QUALITY ASSURANCE

EFR has inadequately defined the responsibilities and duties of the Radiation Safety Officer in its
revision of the Radiation Protection Manual for Reclamation.

EFR has committed to, but must yet revise Section 1.8b of the Technical Specifications to indicate that
the Division must review and approve all reclamation plan design modifications.

Response:

Section 1 of the RPM, which delineates the RSO responsibilities and duties, has been
modified to include the following “The RSO will have the responsibility of overseeing all
aspects of this procedure and all total releases of any materials from the facility.” The
updated RPM is provided as Attachment I.

Section 1.8b of the Technical Specifications has been revised to indicate that the
Division must review and approve all design modifications to the Reclamation Plan. The
revised Technical Specifications are provided in Attachment C.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0 R313-24; 10CFR 40.42(J); INT 19/1; REGULATORY GUIDANCE

Beyond EFR’s commitment to revise the Reclamation Plan to reference and incorporate guidance, EFR
must yet actually revise the document and submit it for the Division’s review and approval.

Response:

The Technical Specifications in Attachment A of the Reclamation Plan have been
revised to incorporate and reference NUREG-1575 (NRC, 2000), NUREG-1575
Supplement 1 (NRC, 2009) and NUREG-1757 (NRC, 2006) guidance. The revised
Technical Specifications are provided as Attachment C.1.

Reference for Response

United States Nuclear Regulatory Commission (NRC), 2000. Multi-Agency Radiation
Survey and Site Investigation Manual. NUREG-1575. August.

United States Nuclear Regulatory Commission (NRC), 2006 NUREG 1757 Volume 2,
Consolidated Decommissioning Guidance, Characterization, Survey, and
Determination of Radiological Criteria. Revision 1.

United States Nuclear Regulatory Commission (NRC), 2009 NUREG 1575 Supplement
1, Multi-Agency Radiation Survey and Assessment of Materials and Equipment
Manual.
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DIVISION’S ASSESSMENT OF EFR RESPONSES TO RD 1 INTERROGATORY WHITE
MESA RECPLAN REV. 5.0 R313-24; 10CFR40 APPENDIX A CRITERION 6(6); INT 20/1;
SCOPING, CHARACTERIZATION, AND FINAL SURVEYS

EFR reasonably addresses the nine topics contained in Items 1 through 9 of the interrogatory. The
response provides procedures for how gamma surveys may be conducted and indicate instruments that
may be used. These procedures and instruments are not included in the RPM. Additionally, a discrepancy
exists between the RPM and the response document regarding the frequency of instrument calibrations.
Section 3.1.4.2 of the RPM state “All beta-gamma survey instruments are sent out annually for
calibration” whereas the response states “As indicated in the Mill’s Radiation Protection Reclamation
Manual each existing instrument (Ludlum 19) used will be calibrated by an offsite —third party every 6
months.

The Division requests that EFR incorporate the substance of these responses into the further revised
Technical Specifications or other documentation pertinent to the Reclamation Plan. EFR must also
resolve the discrepancy stated above. Because this revised information was not submitted with the
response, this interrogatory will remain open.

Response:

Section 2.7 of the RPM now states that the gamma survey for the decommissioning of
the site will be conducted in accordance with the most current approved Reclamation
Plan, Section 6 of the Technical Specifications.

The calibration frequency for beta-gamma survey instruments is every 6 months. The
RPM has been corrected. The updated RPM is provided as Attachment I.
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EXECUTIVE SUMMARY

On May 31, 2012, IHI Environmental conducted an asbestos inspection of the Mill Building,
Boiler Plant, Scale House and the Sample Plant at the Denison Mines White Mesa Mill in
Blanding, Utah. Ms. Jo Ann Tischler, Corporate Director of Compliance and Permitting,
requested this inspection to identify asbestos-containing materials (ACM) that exist in the

building.

e No asbestos-containing material was identified in these buildings.

The suspect asbestos materials identified in these buildings included wall systems on the
second level of the Mill Building, floor tiles on the second floor of the Mill Building and the
Scale House, and gasketing on the boiler in the Boiler Plant. No suspect asbestos material

was identified in the Sample Plant.

The report that follows this Executive Summary should be read in its entirety because it
includes important information, such as material descriptions and locations, regulatory

requirements, and building-specific recommended response actions.
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ASBESTOS INSPECTION

Mill-Boiler Plant-Scale House
White Mesa Mill-Denison Mines Corp
6425 S. Highway 191

Bland

1.0 INTRODUCTION

ing, Utah

On May 30, 2012, IHI Environmental conducted an asbestos inspection of the Mill Building,

Boiler Plant, Scale House and the Sample Plant of the White Mesa Mill in Blanding, Utah.

Ms. Jo Ann Tischler, of Denison Mines, requested this inspection to identify asbestos-

containing materials (ACM) that exist in the facility.

2.0 BUILDINGS DESCRIPTION

¢ Buildings Identification

Buildings Name .......c.cccceeeevvennenne. Mill Building, Boiler Plant, Scale House, and
Sample Plant
Buildings Address .........ccveunen. 6425 South Highway 191, Blanding, Utah 84511
¢ Building Construction
Buildings Construction Date........ circa 1978
Renovations.........coeceeeeceevecnennenne. Not known

Building Type .....ccccccvvvenveniennenne.
Buildings Total Sq. Ft. .................

Structural System ......ccocoviiiinn

Exterior Wall Construction .........

Floor Deck Construction .............

Plant, offices, boiler

33,330 square feet (Mill Building),
2,500 square feet (Boiler Plant),
400 square feet (Scale House),
1,250 square feet (Sample Plant)

Concrete foundation with steel (Mill Building
and Boiler Plant), wood (Scale House), and
concrete with brick (Sample Plant)

Metal (Mill Building and Boiler Plant), wood
(Scale House), and brick (Sample Plant)

Concrete (Mill Building, Boiler and Sample
Plants), wood (Scale House)

Roof Deck Construction ............. Metal (Mill Building, Boiler Plant, and Sample

Plant), wood (Scale House)
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Roof Construction ...........cccuveeee. Metal (all buildings)

¢ Floors
Floors Above Grade .................... One (except Mill Building-offices on second
level)
Floors Below Grade .................... None
e Interior Finishes
FIOOIS oot Concrete (Mill Building, Boiler and Sample

Plant), vinyl floor tile (Scale House and Mill
Building second level)

WallS oo Metal (Mill Building and Boiler Plant), brick
(Sample Plant), wood (Scale House), and wall
system (Mill Building second level)

Ceilings ..o Metal (Mill Building and Boiler Plant), brick
(Sample Plant), wood (Scale House), and wall
system (Mill Building second level)

e Building Mechanical

Heating Plant ......ccccocceevvvnennenne. Not known
Cooling Plant ......c.ccccevvvervvennennnen. Roof units
3.0 INSPECTION PROCEDURES
3.1 Asbestos-Containing Material (ACM)

IHI visually inspected all accessible areas of the building to identify suspect ACM. To assess
the condition and determine friability of the suspect materials, IHI visually examined and

touched all accessible surfaces, structures, and mechanical systems within the building.

Suspect ACM was identified and assessed by homogeneous areas. A homogeneous area is
defined as a single material, uniform in texture and appearance, installed at one time, and
unlikely to consist of more than one type, or formulation, of material. In cases where joint
compound and/or tape has been applied to wallboard (gypsum board) and cannot be visually
distinguished from the wallboard, it is considered an integral part of the wallboard and in

effect becomes one material forming a wall or ceiling “system."
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Each homogeneous area was given a unique material identification (ID) number. Each ID
number begins with a letter: "S" for surfacing materials, "T" for thermal system insulation, or
"M" for miscellaneous materials. This letter is followed by a three-digit number, assigned in
consecutive order. This number is used to identify that specific homogeneous area

throughout the inspection report.
3.2 Bulk Sampling

To determine the asbestos content of materials, IHI collected bulk samples from all
accessible homogeneous areas of suspect ACM and submitted the samples to an accredited

laboratory for analysis.

The number of samples collected from each homogeneous area generally followed the U. S.
Environmental Protection Agency (EPA) Asbestos Hazard Emergency Response Act
(AHERA) regulations (40 CFR §763.86). Friable surfacing materials were sampled using the
random sampling scheme given in the EPA publication 560/5-85-030a, titled "Asbestos in
Buildings: Simplified Sampling Scheme for Friable Surfacing Materials." Bulk sample IDs
collected during the inspection were entered on chain-of-custody forms for submittal to the

analytical laboratory.
3.3 Bulk Sample Analysis

Bulk samples were analyzed using polarized light microscopy (PLM) and visual estimation
according to the EPA Interim Method for the Determination of Asbestos in Bulk Insulation
Samples, EPA-600/M4-82-020. Samples were analyzed by Dixon Information Inc. in Salt
Lake City, Utah. Dixon Information is accredited under the National Institute of Standards
and Technology, National Voluntary Laboratory Accreditation Program (NIST-NVLAP) for
bulk asbestos sample analysis, and is also accredited by the American Industrial Hygiene

Association (ATHA).

EPA’s National Emissions Standards for Hazardous Air Pollutants (NESHAP) and AHERA
regulations define ACM as material containing greater than 1% asbestos by weight; materials
containing 1% or less asbestos are not considered regulated ACM by the EPA. Further, the
NESHAP regulations state that any sample found to contain less than 10% asbestos but

greater than “none detected," by the visual estimation method used during PLM analysis,
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must be assumed to contain greater than 1% asbestos unless confirmed by NESHAP point

. .1
counting analysis.

Despite EPA (and Utah Division of Air Quality) rules exempting building materials
containing 1% or less asbestos from stringent regulation, Occupational Safety and Health
Administration (OSHA) regulations outline specific precautionary work practices when

employees work with materials containing even trace amounts of asbestos.”
The laboratory reports can be found in Appendix D of this report.

4.0 INSPECTION RESULTS

4.1 Asbestos-Containing Materials

The Executive Summary and Table 1 in Appendix A list all homogeneous areas that contain

asbestos. Each material is described by type of material, friability and visual appearance.
Friability is defined in accordance with EPA’s NESHAP regulations.

e “Friable ACM” is any material containing more than 1% asbestos (as determined by
PLM) that, when dry, may be crumbled, pulverized, or reduced to powder by hand
pressure and also includes non-friable ACM that may become friable during building
demolition.

e  “Non-friable ACM” is any material containing more than 1% asbestos (as determined
by PLM) that, when dry, cannot be crumbled, pulverized, or reduced to powder by
hand pressure.

e “Category I non-friable ACM” are asbestos-containing resilient floor coverings
(commonly known as vinyl asbestos tile (VAT)), asphalt roofing products, packings,
and gaskets.

e “Category II non-friable ACM” encompasses all other non-friable ACM.

" NESHAP point counting includes examining materials under a polarizing microscope using an eyepiece
reticule that superimposes a grid of points over the field of view. 400 points are examined.

> OSHA regulations pertaining to asbestos in buildings include 29 CFR 1926.1101 and 29 CFR 1910.1001.
OSHA has also issued interpretive letters that provide clarification about how materials containing less than 1%
asbestos should be handled. (see www.osha.gov)
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o “Non-friable RACM” is used to denote thermal system insulation that is in good
condition but would become friable during renovation or demolition and therefore is

"regulated asbestos containing material" (RACM).
4.2 Non-Asbestos-Containing Materials

Homogeneous areas of suspect ACM are identified as non-ACM if material contains no
detectable asbestos. Table 2, located in Appendix A of this report, lists all homogeneous

areas that were found to be non-ACM.
4.3 Bulk Sample Analytical Results

Table 3, located in Appendix A of this report, lists all the bulk samples (chronologically by
sample number) collected from homogeneous areas of suspect ACM, and the laboratory
analytical results. Each sample was given a unique sample number. There may be more than
one sample number for the same homogeneous area of suspect ACM indicating multiple
samples were collected from that homogeneous material. The homogeneous areas of suspect
ACM are identified on this table by their material identification numbers. The sample
location listed on this table provides a brief, but specific, description of the location where
the sample was collected. This is different from the homogeneous area location provided on
Tables 1 and 2. Table 4 is the same as Table 3, except that the entries have been sorted by

homogeneous area number.
4.4 Damage and Hazard Assessment

Each homogeneous area of ACM was assessed for existing damage, accessibility, and
potential for future damage, this information is presented in Table 5, located in Appendix A

of this report. This table also lists the substrate beneath each homogeneous area of ACM.
Damage and hazard assessment categories are included in the tables in Appendix A.
4.5 Materials Requiring Special Considerations

The inside of the metal boiler and metal boiler flue could not be accessed during the

inspection.
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4.6 Assumed Asbestos-Containing Materials
None
4.7 Inaccessible Areas

Suspect materials that were hidden or inaccessible may not have been characterized by this
inspection. Therefore, any material not identified in this report as having been tested should
be treated as suspect ACM until it has been sampled by a Utah-certified inspector and
analyzed by an accredited laboratory applying EPA methods.

In addition, some building structures may have been constructed after the application of
ACM, and therefore may have obscured these materials from visual examination during this
inspection. Typical scenarios include thermal system insulation inside hardened mechanical
chases, floor tile and mastic under walls, and sprayed-on texturing and fireproofing behind

structural supports or architectural features.

4.8 Materials Assumed >1% Asbestos (no NESHAP point count)

None
5.0 RESPONSE ACTIONS
5.1 Applicable Rules and Regulations

In Utah, EPA asbestos regulations are administered by the Utah Division of Air Quality
(DAQ).’ The Utah Occupational Safety and Health Administration (UOSH) has adopted the
Federal OSHA regulations.” In addition, the Salt Lake Valley Health Department (SLVHD)
regulates demolition activities in Salt Lake County.” The SLVHD regulations for pre-
demolition building inspections require an asbestos inspection, but also require building
owners to inspect the building for other hazardous materials such as universal wastes,
hazardous and toxic wastes, and lead-based paint. Like asbestos, these wastes, if present,

must be removed prior to building demolition.

3 R307-801. Asbestos, Utah Division of Air Quality Rules, Implementation of Toxic Substances Control Act
Title II, Asbestos Certification, Asbestos Training, notifications and Asbestos Work Practices for Renovations
and Demolitions (See www.airquality.utah.gov).

* Asbestos, Tremolite, Anthophyllite, and Actinolite Standards, Chapter D (Construction), Section 58; and
Chapter Z (General Industry), Section 1001, Utah Occupational Safety and Health Rules and Regulations
(Administered by Utah Occupational Safety and Health Division) (See www.uosh.utah.gov).

> Salt Lake City — County Health Department, Health Regulation #1 Section 12 (See www.slvhealth.org).
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Regulatory factors relevant to asbestos abatement decision-making are included in Appendix E.
5.2 Renovation and Demolition (EPA and OSHA)

A listing of ACM found during this inspection is presented in the Executive Summary at the

front of this report, and in Appendix A, Table 1.

NESHAP regulations require the removal of friable ACM and non-friable ACM that could
become friable during demolition or renovation activities. Therefore, we recommend that all
of the ACM in this building be removed and properly disposed of by a licensed asbestos
abatement contractor if total demolition of the facility is planned, or those materials that will
be impacted by renovation plans be removed prior to the commencement of renovation work.
Despite EPA (and Utah Division of Air Quality) rules exempting building materials
containing 1% or less asbestos from stringent regulation, Occupational Safety and Health
Administration (OSHA) regulations outline specific precautionary work practices when
employees work with materials containing even trace amounts of asbestos.® Strict
compliance by building owners with the OSHA asbestos regulations may result in response

actions not required by the EPA and Utah DAQ for certain unregulated materials.
6.0 CoST ESTIMATES

Details of the estimated removal costs by homogeneous area can be found in Table 6,
Appendix A, and in the Executive Summary table. These estimates are provided for
budgeting and planning only, and do not have a level of accuracy sufficient to be used as a
construction design cost estimate. The actual cost of asbestos removal is dependent on
factors such as the size of the job, the required time frame for removal, the time of year the
job is conducted, and economic factors. These estimates do not include replacement costs, or

the cost for asbestos abatement design and management consulting services.

® OSHA regulations pertaining to asbestos in buildings include 29 CFR 1926.1101 and 29 CFR 1910.1001.
OSHA has also issued interpretive letters that provide clarification about how materials containing less than 1%
asbestos should be handled. (see www.osha.gov
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Table 2
Homogeneous Areas That Do Not Contain Asbestos

Mill Building
White Mesa Mill-Denison Mines Corp

:Homogeneous Material Description/Location Amount
Area Number
M001 Wall System 3,450 sq. ft.
White joint compound paper tape and white
gypsum plaster
Throughout walls of Lab, Office, Lunch
Room and Restrooms on Second Level
M002 Floor Tile and Mastic on Cement 920 sq. ft.
12" x 12" Tan vinyl floor tile and black mastic
Throughout walls of Lab, Office, Lunch
Room and Restrooms on Second Level
Asbestos Survey Report - Table 2 Page 1 of 1 Mill Building

White Mesa Mill-Denison Mines Corp




Table 3

Bulk Sample Analytical Results by Sample Number
Mill Building

White Mesa Mill-Denison Mines Corp

Sample Homogeneous

Number Area Number Material Sampled Sample Location Analytical Results
A1081M-1 M001 Wall System NE. corner wall of Office, ND
Second Level
A1081M-2 MO001 Wall System Center of wall of Lunch Room, ND
Second Level
Al1081M-3 MO002 Floor Tile and Mastic Lunch Room, Second level ND: floor tile
on Cement ND: black
mastic
A1081M-4 MO002 Floor Tile and Mastic Office, Second Level ND: floor tile
on Cement ND: black
mastic
Note: ND =No Asbestos Detected, NA= Not Analyzed, TR = <1% Asbestos, PC = Point Count
Asbestos Survey Report - Table 3 Page 1 of 1 Mill Building

White Mesa Mill-Denison Mines Corp




Table 4

Bulk Sample Analytical Results by Homogeneous Area Number
Mill Building

White Mesa Mill-Denison Mines Corp

Sample Homogeneous ; : 2
Nuniber Avsa Nunibes Material Sampled Sample Location Analytical Results
A1081IM-1 MO001 Wall System NE. corner wall of Office, ND
Second Level
A1081M-2 M001 Wall System Center of wall of Lunch Room, ND
Second Level
A1081M-3 MO002 Floor Tile and Mastic ~ Lunch Room, Second level ND: floor tile
on Cement ND: black
mastic
A1081M-4 M002 Floor Tile and Mastic  Office, Second Level ND: floor tile
on Cement ND: black
mastic
Note: ND =No Asbestos Detected, NA= Not Analyzed, TR =<1% Asbestos, PC = Point Count
Asbestos Survey Report - Table 4 Page 1 0of 1 Mill Building

White Mesa Mill-Denison Mines Corp



Table 2

Homogeneous Areas That Do Not Contain Asbestos

Boiler Room
White Mesa Mill-Denison Mines Corp

iHomogeneous Material Description/Location Amount
Area Number
MO001 Gasket I unit
Light tan fiberglass gasket
Boiler Building
Asbestos Survey Report - Table 2 Page 1 of 1 Boiler Room

White Mesa Mill-Denison Mines Corp




Table 3
Bulk Sample Analytical Results by Sample Number
Boiler Room
White Mesa Mill-Denison Mines Corp

Sample Homogeneous

Number Area Number Material Sampled Sample Location Analytical Results

A1081B-1 MO001 Gasket Boiler Building ND

Note: ND =No Asbestos Detected, NA= Not Analyzed, TR = <1% Asbestos, PC = Point Count

Asbestos Survey Report - Table 3 Page 1 of 1 Boiler Room
White Mesa Mill-Denison Mines Corp



Table 4

Bulk Sample Analytical Results by Homogeneous Area Number
Boiler Room
White Mesa Mill-Denison Mines Corp

Sample Homogeneous . . .
Number Area Number Material Sampled Sample Location Analytical Results
A1081B-1 M001 Gasket Boiler Building ND

Note: ND =No Asbestos Detected, NA=Not Analyzed, TR = <1% Asbestos, PC = Point Count

Asbestos Survey Report - Table 4 Page 1 of 1 Boiler Room
White Mesa Mill-Denison Mines Corp



Table 2

Homogeneous Areas That Do Not Contain Asbestos

Scale House
White Mesa Mill-Denison Mines Corp

ﬁg:;:‘;%iﬁfg:: Material Description/Location Amount
Mo001 Floor Tile and Mastic on Wood 390 sq. ft.
12" x 12" Gray vinyl floor tile and yellow
adhesive
Scale House
M002 Floor Tile and Mastic on Wood 10 sq. ft.
12" x 12" Tan vinyl floor tile and yellow
adhesive (patches)
Scale House
Asbestos Survey Report - Table 2 Page 1 of 1 Scale House

White Mesa Mill-Denison Mines Corp



Table 3

Bulk Sample Analytical Results by Sample Number
Scale House
White Mesa Mill-Denison Mines Corp

Sample Homogeneous . . .
Number Area Number Material Sampled Sample Location Analytical Results
A1081SH-01 MO001 Floor Tile and Mastic Scale House ND
on Wood
A1081SH-02 M002 Floor Tile and Mastic Scale House ND
on Wood

Note: ND =No Asbestos Detected, NA= Not Analyzed, TR = <1% Asbestos, PC = Point Count

Asbestos Survey Report - Table 3 Page 1 of 1 Scale House
White Mesa Mill-Denison Mines Corp



Table 4

Bulk Sample Analytical Results by Homogeneous Area Number
Scale House
White Mesa Mill-Denison Mines Corp

Sample Homogeneous . . .
Number Area Number Material Sampled Sample Location Analytical Results
A1081SH-01 MO001 Floor Tile and Mastic ~ Scale House ND
on Wood
A1081SH-02 MO002 Floor Tile and Mastic ~ Scale House ND
on Wood

Note: ND =No Asbestos Detected, NA= Not Analyzed, TR =<1% Asbestos, PC = Point Count

Asbestos Survey Report - Table 4 Page 1 of 1 Scale House
White Mesa Mill-Denison Mines Corp
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Photographs




Photograph 1

The floor tile and adhesive on the second level of the

Mill Building did not contain asbestos.

Photograph 3
The gasket on the boiler of the Boiler Plant did not
contain asbestos.

Photograph 5
The floor tiles in the Scale House were reported as
none detected for asbestos.

Photograph 2 |
The wall system on the second level of the Mill :
Building was reported as none detected for asbestos.

Photograph 4
The metal boiler flue could not be accessed to inspect
for suspect asbestos materials.

Photograph 6
No suspect asbestos material was identified at the
dump yard.
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DIXON INFORMATION INC.

MICROSCOPY, ASBESTOS ANALYSIS & CONSULTING
A.lLH.A. ACCREDITED LABORATORY # 101579
NVLAP LAB CODE 101012-0

June 13, 2012

Mr. Lono Folau

IHI Environmental

640 East Wilmington Ave
Salt Lake City, UT 84106

Ref: Batch # 104908, Lab # H19744 - H19750
Received June 6, 2012
Testreport  Page 1 of 3
Denison Mines- White Mesa Mill
Mill Building\Boiler\Scale House
6425 S Highway 191, Blanding UT
Proj# 12U-A1081
Sampled by Lono Folau

Dear Mr. Folau:

Samples H19744 through H19750 have been analyzed by visual estimation based on EPA-
600/M4-82-020 December 1982 optical microscopy test method, with guidance from the
EPA/600/R-93/116 July 1993 and <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>