February 9, 2007
Mr. Donald R. Metzler
Moab Federal Project Director
U.S. Department of Energy
2597 B% Road
Grand Junction, CO 81503

SUBJECT: MOAB PROJECT - REQUEST FOR ADDITIONAL INFORMATION - DRAFT
REMEDIAL ACTION PLAN (TAC JU0118)

Dear Mr. Metzler:

The U.S. Nuclear Regulatory Commission (NRC) has completed a detailed technical review of
the U.S. Department of Energy’s (DOE’s) Draft Remedial Action Plan and Site Design for
Stabilization of Moab Title | Uranium Mill Tailings at the Crescent Junction, Utah, Disposal Site
(DRAP). Additionally, several NRC staff visited the Moab mill site and the proposed Crescent
Junction disposal site in December 2006. Our review has identified deficiencies in the DRAP;
we will need the additional information identified in the enclosure in order for us to complete our
review.

If you have any questions concerning this letter, please contact me, either by telephone at
(301) 415-6629, or by e-mail, at mhf1@nrc.gov.

In accordance with 10 CFR 2.390 of the NRC’s “Rules of Practice for Domestic Licensing
Proceedings and Issuance of Orders,” a copy of this letter will be available electronically for
public inspection in the NRC Public Document Room or from the Publicly Available Records
component of NRC’s Agencywide Documents Access and Management System (ADAMS).
ADAMS is accessible from the NRC Web site at http://www.nrc.gov/reading-rm/adams.html.

Sincerely,

IRA/

Myron Fliegel, Project Manager
Uranium Recovery Licensing Branch
Division of Waste Management
and Environmental Protection
Office of Federal and State Materials and
Environmental Management Programs
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U.S. Department of Energy Moab Project
Draft Remedial Action Plan Review
Request for Additional Information

GEOLOGY AND SEISMOLOGY

G1 Geomorphology

Comment:

Basis:

Provide additional evidence that the discontinuous east-striking line of low, north-
dipping, cuesta-like mounds just north of the disposal cell footprint near the top
of the Prairie Canyon Member of the Mancos Shale are formed by resistant
dolomitic siltstone concretions.

RASR, page 2-7, section 2.3.3. The text indicates “geomorphic features
include......(4) a discontinuous east-striking line of low, north-dipping, cuesta-like
mounds formed by resistant dolomitic siltstone concretions near the top of the
Prairie Canyon Member of the Mancos Shale just north of the disposal cell
footprint.” This linear feature also shows up on most aerial photographs of the
site and was visited during the site visit in December 2006. These cuesta-like
mounds may have been formed by resistant dolomitic siltstone concretions, but
additional evidence should be provided that this is the case and is not a
structurally-controlled feature, possibly a fault. Are there analogous mounds in
other locations away from the site where the top of the Prairie Canyon Member
of the Mancos Shale outcrops producing similar cuesta-like features or is there
other evidence to support the mounds have been formed due to resistant
dolomitic siltstone concretions?

G2 Geomorphology

Comment:

Basis:

Evaluate headcutting rates for West Branch Kendall Wash and evaluate the
possibility of stream capture of Crescent Wash by West Branch Kendall Wash.

RASR, page 2-7, section 2.3.3. The text indicates “geomorphic features
include......(6) incised channels of the West and East Branches of Kendall Wash
and the slow northward advance of headward incision of the West Branch of
Kendall Wash.” West Branch Kendall Wash is experiencing headcutting. This
head cutting is progressing toward Crescent Wash. Text in section 2.4.1
indicates this headward advance will have to be monitored. Additionally, in the
RASR Appendix A, DOE has committed to obtaining aerial photographs from
1944 to try to determine headcutting rates. Stream capture was verified on the
abandoned wash shown as number 5 on the high-altitude vertical photographs,
and this possibility should be explored for West Branch Kendall Wash.

G3 Geomorphology

Comment:

Determine why constant roadway maintenance is required for Route 70 in the
vicinity of the site and determine if similar problems could occur with the disposal
cell.

Enclosure



Basis:

RASR, page 2-7, section 2.3.4. The text describes “constant roadway
maintenance required for Interstate Highway 70, which traverses Mancos Shale
just south of the site.” The text indicates that “analyses of the Mancos Shale and
Mancos Shale-derived soils did not show the presence of swelling clay or highly
plastic materials at the Crescent Junction disposal site.” It appears DOE has
assumed that road failures are due to montmorillonite clays and since
montmorillonite clays are not present at the cell site the hazard does not exist.
Has DOE considered that road failure is due to something other than
montmorillonite swelling clay that may also be present at the Crescent Junction
cell site? Interstate 70 and the cell will be located on the same geologic material
and the maintenance problems encountered on I-70 should be investigated fully
to determine if they could occur on or within the cell.

G4 Geomorphology

Comment:

Basis:

Clarify the depth of the disposal cell and on what material the cell will be
constructed.

RASR, page 4-3, section 4.1.2. Text in this section indicates “the disposal cell
excavation is anticipated to be into the Quaternary materials, as well as into
upper portions of the weathered and fractured Mancos Shale.” On page 7-1,
section 7.0, the text indicates the anticipated depth of excavation is 15 to 20 feet.
Figure 7.2 shows the excavation limits as approximately 10 feet below bedrock.
Figure 7-3 shows the cell directly on the weathered Mancos Shale contact. It is
unclear how far the cell will be placed into the Quaternary alluvial material and/or
the weathered and fractured shale. Will the top several feet of weathered shale
be removed or will the cell be placed directly on the first contact of the weathered
Mancos Shale? The depth of the cell and what material the cell will be placed on
should be clearly stated and consistent throughout the Report.

G5 Geomorphology

Comment:

Basis:

Discuss slump features identified near the site. Indicate why slumping will or will
not have an impact on the site during the compliance period.

Attachment 2, Appendix G, High-Altitude Vertical Photographs (6.), page 3.
There is mention of a slump block or mass-wasting feature on the north side on
the Book Cliffs in Horse Haven and at several other locations. The text indicates
the slides were likely initiated in wetter times during the Pleistocene. What is the
basis for this conclusion that the slides likely occurred in wetter times during the
Pleistocene? Wetter Pleistocene could have been the condition at the site only
about 12,000 years ago and may be relevant to the next 1000 years projection.
Are there analogous site(s) along Book Cliffs that have known high or higher
(and/or low or lower) rates of slumping hazards similar to those at Crescent
Junction?

G6 Geomorphology

Comment:

Explain the origin and age of the pediment-mantling deposits and surfaces
located near the site.



Basis:

Attachment 2, Appendix B, page 7, Section 2.5, discusses the “pediment -
mantling deposits” reported by the applicant. Has DOE considered that these
deposits might be indicative of former, uplifted pediments? If they are tectonic-
geomorphic features, what clues do they provide to rates of erosion, episodes of
differential uplift, possibly faulting? If the surfaces are tectonic-geomorphic in
nature, is the age of the surfaces known, or is it possible to determine the
approximate age, and if tectonic activity produced the surfaces, is this significant
to the design of the disposal cell?

G7 Mining, Oil & Gas

Comment:

Basis:

Discuss current or past mining, mineral, and oil and gas claims for the site or
within a radius near the site that have similar geologic characteristics.

RASR, page 3-4, section 3.4. The statement is made that “Pockets of natural
gas were encountered during the drilling conducted as part of this project.
Commercial exploration for oil and gas has been, and continues to be, common
in the Crescent Flat area.” Also, many boreholes are noted on the USGS
quadrangle as well as mining pits. Is there a possibility that this site could cause
a conflict with future mining claims?

G8 Mining, Oil & Gas

Comment:

Basis:

Discuss past mining, mineral, and oil and gas activities that may have occurred
at the site.

Attachment 2, Appendix A, Resource Development, page. 5, para 1. This
section refers to a petroleum accumulation 3 mi SSW, without extrapolating the
potential significance. However, there is an oil accumulation about 3 mi WNW of
the site that is not mentioned. It is not known if this play is in the Mancos or
deeper (reference is a booklet on Grand County geology by Utah Geol Survey
dated 1987). The statement is made, "Data concerning the targeted gas
horizons and the actual results of this exploration are not currently available."
When will additional data be obtained on oil and gas targets in the site vicinity
and on pressurized gas pockets? This may bear on potential future disruptive
activities that may be safety related.

Has DOE checked for past drilling activities at the proposed site? Old drill sites
and improperly abandoned drill-holes may provide a pathway for water and
transient drainage from the cell to impact groundwater. Geophysical survey
logs, borehole logs, geological descriptions and cross sections may be available
for the site area. Also, driller’s reports of subsurface conditions such as
groundwater, brines, pressurized gas, deformable holes and other information
may be available.

G9 Seismology

Comment:

Describe the association of the earthquakes that are located close to the Little
Grand fault No. 9 and the proposed site. Examine the possibility that the two
earthquakes in the vicinity of the Little Grand fault may have resulted from
movement on this fault.



Basis: Attachment 2, Appendix F, Figure 7, page 13. There are earthquakes located
very close to Fault No. 9. Does Fault No. 9 have a bearing as to the design
earthquake for the site? Earthquake locations are not known accurately due to
lack of instrumentations in the vicinity of the site. Provide good evidence that the
Little Grand fault is not capabile.

G10 Seismology

Comment: Explain why some faults that show no evidence of Quaternary faulting are
considered capable while others are not.

Basis: Attachment 2, Appendix F, Table 3, page 16. Table 3 indicates that Fault No. 7
shows no evidence of Quaternary faulting, but it is considered as a potential
design fault. Meanwhile, Faults 4, 5, and 6 also do not show Quaternary faulting
but they are not potential design faults. Please provide appropriate rationale to
explain this discrepancy.

G11 Geology

Comment: Discuss additional field work that has taken place to confirm or deny the
existence of faults.

Basis: Attachment 2, Appendix A, Structural Setting, page 5, para. 2. The statement is
made, “Surface field work and an additional search for well data in the area will
be undertaken to confirm or deny the existence of the fault." Clearly indicate
what additional field work has taken place and document the findings.

G12 Geology

Comment: Explain the origin of the fault associated with the axis of the Thompson anticline
and why this fault shows up to 90 feet of displacement in some locations but no
apparent displacement of the Mancos.

Basis: Attachment 2, Appendix G, Low sun-angle photographs (e.), page 4. Potential
fault. The graben strikes N20W and is located 2 miles from withdrawal area, at
Thompson anticline. One fault shows displacement of up to 90 feet. No
displacement of these faults is discerned at contact with Mancos. There is no
additional evidence to support that no displacement has occurred at the contact
with the Mancos. Clearly identify this fault on the seismic map and explain why
there is no apparent displacement in underlying Mancos. How small a
displacement could have been detected given the methods used?

G13 Geology

Comment: Discuss the two pediment remnants near the site identified by DOE that are
vertically offset.

Basis: Attachment 2, Appendix G, Low sun-angle photographs (g), page 5. A potential
fault has been identified by DOE. Two pediment remnants are vertically offset
about 45 +/- 5 ft, center of Sec 33. It is uncertain whether the surfaces are two



different pediment surfaces or is the same surface that is faulted. If it's a fault, it
appears to be young and is close to the site and could be a capable fault. This
potential fault warrants further assessment.

G14 Geology

Comment: Investigate the linear feature striking N 70 E, that appears on the Plate 1 aerial
photograph extending from Horse Heaven to the northeast and through Crescent
Wash to the southwest.

Basis: This linear feature is not noted by DOE in the RASR. However, it was noted and
discussed by NRC staff during the site visit in December 2006. Additional field
investigation should be considered to determine if there is any evidence that this
feature is a fault, and if so, if it is capable.

G15 Seismology

Comment: Provide the basis for choosing the parameter values, in Attachment 1, Appendix
D, Liquefaction Analysis, for water content, type of sand (clean/silty), and relative
density, and provide their uncertainties. Provide the necessary justification for
using Fig. 11.8 mentioned in the calculations, although the design earthquake for
the site is less than that mentioned in the figure.

Basis: Justification for the parameter values was not provided. Changes in these

parameters may change the condition of the layer from being non-liquefiable to
being liquefiable.

GEOTECHNICAL STABILITY

GT1 Characterization of Site Stratigraphy and Tailings

DOE and Golder Associates have indicated several data quality issues with test data from the
laboratory used for geotechnical testing. As examples, there are questions on permeability test
inconsistencies (Attachment 5, Appendix K), and there are several open comments on data
quality from a Golder letter dated March 23, 2006 (Attachment 5, Appendix J). Provide a list of
all unresolved issues with the test data quality and discuss the status of resolution of each of
the issues.

GT2 Characterization of Site Stratigraphy and Tailings

In Section 4.1.2 of the Remedial Action Selection Report, DOE indicates that all of the materials
that will be used in construction of the disposal cell cover will be obtained from the cell
excavation. Based on the boreholes and test pits conducted at the disposal site, provide
representative cross sections of the Quaternary materials and weathered Mancos Shale. Using
these cross sections, provide estimates of the volumes of materials available from the
excavation and a demonstration that the volumes will be adequate to construct both alternative
covers being considered without the need for additional borrow areas.



GT3 Characterization of Site Stratigraphy and Tailings

In Section 2.5 of the Remedial Action Selection Report, DOE indicates that the presence of
swelling clays in the Mancos Shale is a potential geologic hazard. Provide discussion of the
samples tested and the corresponding test results that demonstrate that swelling clays will not
be a problem at the Crescent Junction disposal cell.

GT4 Slope Stability

In general, the various analyses make it unclear what exactly the cover and clean-fill dike are
composed of. The slope stability analyses were performed using only the Alternative Cover. In
the Remedial Action Selection Report (Figure 5.1), DOE indicates that the cover is composed of
a mixture of “slopewash, eolian soils, and weathered Mancos Shale.”“ The slope stability
analysis considers the cover (radon barrier) to be composed of only “sheet wash and eolian
soils” (Attachment 1, Appendix C, Table 1). There is a similar discrepancy for the clean-fill dike.
Table 1 of the slope stability analysis shows the clean-fill dike material to be recompacted
“weathered Mancos Shale,” while Attachment 1, Appendix C, page 7, describes the clean-fill
dike as “recompacted weathered Mancos Shale, alluvial, and eolian soils.” Provide clarification
of these discrepancies and discussion of any resulting impact on the slope stability analyses.

GT5 Settlement

Include additional information as part of the settlement analysis presented in

Attachment 1, Appendix D. Provide a tabulation of the material layers considered in the
analysis, references to the tests performed (or other basis) to determine each layer’s settlement
analysis parameters, and the resulting engineering parameters. Also provide a description or
figure indicating the locations chosen for settlement analysis to demonstrate that the worst,
average, and best settlement conditions have been selected and the largest differential
settlement conditions have been analyzed.

GT6 Settlement

In Section 4.2.2 of the Remedial Action Selection Report, DOE indicates that settlement will be
low due to the methods of mixing, placement, and compaction of the tailings in relocating the
contaminated material to the Crescent Junction disposal cell. Provide additional description of
the procedures for bringing the excavated wet tailings to optimum moisture at placement and
compaction.

GT7 Settlement

Provide a discussion of whether or not there are plans for monitoring settlement during and
following construction of the disposal cell. If there are plans, provide details of the monitoring
plan; if there are no plans, provide the basis for not monitoring.

GT8 Cover Design

In Section 5.0 and Figure 5-1, DOE discusses and portrays two different cover alternatives, but

does not indicate which is planned or preferred. Provide a discussion on the factors that will
determine which of the two covers will be used.



GT9 Cover Design

In its settlement analysis (Attachment 1, Appendix D), DOE analyzes settlement and cracking
for only the UMTRCA cover. In its slope stability analysis (Attachment 1, Appendix C), DOE
only analyzes the stability with the Alternative cover. Provide a discussion of why different
covers are used from analysis to analysis and how the analyses presented conservatively band
both covers being considered.

GT10 Cover Design

In Section 4.1.2 of the Remedial Action Selection Report, regarding the potential for
“bathtubbing”, DOE indicates that the excavation will be into the weathered Mancos Shale,
which has hydraulic conductivities of from 10*to 10 cm/sec. Elsewhere, DOE estimates the
hydraulic conductivity of the cover to be 7x10®° cm/sec. Discuss the basis for concluding that
both of the covers being considered have conductivities as low as 7x10%cm/sec. In addition,
discuss the potential for the cell excavation to extend to a depth that removes most of the
weathered Mancos, and thus result in a base conductivity much less than the assumed 10*
cm/sec.

SURFACE WATER HYDROLOGY AND EROSION PROTECTION

SW1 Design of Erosion Protection for North Diversion Channel.

The RAP indicates that riprap will be provided for the north slope of the disposal cell and the left
side of the diversion channel and that the rock will be designed to protect against velocities
produced by the PMF in the channel. However, it appears that the design of the riprap may
also need to be based on velocities and shear stresses that will occur in gullies that discharge
into the diversion channel. It appears that a significant number of gullies have formed and will
discharge into the diversion channel in an unpredictable manner. The staff concludes that
these gullies are likely to produce the design condition for the rock in the channel.

Staff review of the RAP indicates that DOE computed the scour depth, using assumptions
associated with flows occurring perpendicular to the diversion channel, and the staff concludes
that DOE’s assumptions related to gully size and discharge are appropriately conservative.
However, the size of the riprap should also be based on similar assumptions. It is likely that the
flow velocities occurring in these gullies will exceed the velocities in the diversion channel, thus
requiring larger riprap sizes. In addition, the proposed rock cutoff wall and/or rock toes should
be designed for the gully velocities, and the size and volume of rock should be adjusted
accordingly.

DOE should either revise the design to account for velocities in the gullies, or provide additional
justification for the current design.

SW2 Design of Riprap for the Diversion Channel Outlet

Staff review of the design of the riprap for the diversion channel outlet indicates that the rock
size and volume may not be adequate to prevent head-cutting and gully intrusion into the
channel. The assumptions related to flow distribution across the outlet structure do not appear
to account for localized flow concentrations. Further, the volume of the rock provided does not
appear to be adequate to fill in scoured areas during the occurrence of major floods.
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During the December site visit, the staff observed significant gullies downstream of the site,
relatively close to the southwest corner of the proposed cell. Because the drainage area to this
area will be increased by diverting flows in the diversion channel, there is a significant potential
for large gullies to form and migrate upstream toward the disposal cell.

The design condition for computing the rock size and volume should be based on assumed
areas of flow concentrations occurring downstream of the outlet structure. The velocities in
these areas of flow concentration should then be used to compute the scour depth, rock size,
and rock volume, based on collapse of the rock structure on a slope of about 1V on 2 H. ltis
relatively obvious that flows occurring on the steep 1V on 2H collapsed slope will likely result in
very large rock sizes. Alternately, DOE could provide a design where the downstream slope of
the structure is constructed on a pre-formed specific slope, such as 1V on 10H, thus reducing
the rock size requirements.

DOE should revise the design or provide additional justification that the design is adequate to
prevent head-cutting into the diversion channel. If DOE chooses to make revisions, the design
of the outlet for this diversion channel could be similar to other Title | designs that have been
previously approved. Guidance may also be found in NUREG-1623.

SW3 Design of West Slope and Toe of Disposal Cell

Based on observations of on-site gullies during the site visit, the staff considers that flows
discharging from the currently-proposed location of the diversion channel outlet could
potentially erode the west side slope and/or toe of the disposal cell. Based on the size, depth,
and relative closeness of the existing gullies immediately downstream of the southwest corner
of the proposed cell, it appears that gullies of similar size and depth could form immediately
adjacent to the toe and could erode to a depth that could undercut the rock toe.

DOE should revise the design of the west slope and toe of the disposal cell by: (1) increasing
the rock size and volume of the toe; (2) extending the outlet of the diversion to the west so that
the west side slope of the cell is not affected; or (3) changing the footprint and alignment of the
west side of the cell.

SW4 Definition of Competent Mancos Shale

On page 5 of Appendix G, DOE indicates that riprap will extend to the computed scour depth or
to where competent Mancos Shale is encountered. In general, the staff considers that many
Mancos Shale formations may not be extremely hard or durable if exposed to weathering. If
riprap is keyed into such formations, erosion and loss of rock volume could occur. Further,
during the site visit where the test pit was observed, the staff did not observe any competent
shale layers that would provide suitable protection if exposed by erosion.

DOE should provide a clear description and definition of what will be done to determine the
competency of Mancos Shale in those areas where riprap will be extended below grade or
where erosion is expected to occur. Alternately, DOE could provide rock of sufficient volume to
extend to the expected depth of scour.

SW5 QA/QC Procedures for Rock Production

Based on observations made during the December site visit, it appears that the rock in either of
the proposed quarries is somewhat variable, depending on the location where rock will be
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produced within the quarry. DOE should provide additional information to document the quality
assurance and quality control (QA/QC) procedures that will be implemented during rock
production at the quarries to address this variability and to assure that rock of acceptable
quality will consistently be produced. DOE should discuss how acceptable rock will be identified
and unacceptable rock avoided as part of the QA/QC procedures for rock production.

DOE should describe the lithologic variability of the rock sources and identify features adverse
to rock durability and resistance to weathering. Variability is also the basis for selecting
representative samples for durability tests and petrographic analysis. Discuss how
representative samples were obtained. Potential features could include mudstone/clay
interbeds, conglomerate/calcrete beds, bedding planes, or fractures that could be vulnerabilities
to freeze thaw and reduction in rock size. Explain how the mudstones and limestones above
and below the sandstone will be able to be avoided in producing the sandstone.

Petrographic analysis, together with published literature, should be used to identify the minerals
and percentages. Petrographic analysis should clearly identify the rock source of the sample.
Mineralogy of the sandstone cement should be identified and the type of clays, if present.

In addressing the above items, consider the sedimentologic, stratagraphic, and petrologic
analysis given in Currie, Brian S. “Upper Jurassic-Lower Cretaceous Morrison, and Cedar
Mountain Formations, NE Utah-NW Colorado: Relationships between Nonmarine Deposition
and Early Cordilleran Foreland-Basin Development”, Journal of Sedimentary Research, Vol. 68,
No. 4, July 1998.

WATER RESOURCES PROTECTION

GW1

Comment: Discuss how tailings drainage will be confined to the weathered and
unweathered Mancos Shale and be precluded from seeping along the contact
between the weathered Mancos Shale and the overlying unconsolidated
alluvial/colluvial material and possibly migrating offsite.

Basis: RASR (Remedial Action Selection Report), page 2-7, section 2.3.2. There is
NRC interest in the contact between the weathered Mancos and the overlying
alluvial sediments to determine if this contact could provide a pathway for tailings
drainage, especially where paleochannels exist and cut into the Mancos Shale
bedrock as noted in this section. Up to 25 feet of weathered alluvial material
mantles Mancos Shale at the site. Horizontal hydraulic conductivity and vertical
hydraulic conductivity have been determined for the weathered Mancos Shale,
but hydraulic conductivity has not been determined for the alluvial material
overlying the weathered Mancos. If hydraulic conductivity is greater within the
unconsolidated overlying material, which is likely the case, this may allow for
preferred pathway or a “path of least resistance” for tailings drainage to seep
from the tailing pile along this contact and migrate downgradient and offsite.



GW2

Comment:

Basis:

GW3
Comment:

Basis:

Calculate the approximate volume of leachate that may drain from the tailings
and the volume of water that is expected to seep through the cover. Estimate
the distance and depth this volume of leachate may seep from the tailings
impoundment.

RASR, page 4-8, section 4.3.4. The statement is made that “the average
moisture content of the tailings will probably be biased on the wet side of
optimum, leaving enough residual moisture to drain from the tailings under the
influence of gravity.” The cover will have a lower hydraulic conductivity than the
underlying Mancos Shale to prevent “bathtubbing.” Has DOE attempted to
calculate the approximate amount of leachate that may drain from the volume of
tails expected based on an approximation of “the wet side of optimum?” If so,
has the volume of water calculated been modeled to determine its approximate
flow path and distance from the site? There is a concern that leachate may not
penetrate the weathered Mancos Shale and prefer to migrate along the
weathered Mancos Shale and Quaternary alluvial material contact. If this were
to occur, would this result in offsite drainage or the possible development of
seeps in either Crescent or Kendall Washes, especially if leachate were to
migrate along the paleochannel(s) cited in the text?

The text in this section also notes that DOE will monitor the accumulation of
transient drainage with a standpipe tapping a sump at the downgradient toe of
the disposal cell. How far into the weathered Mancos Shale is the sump to be
constructed or will it only be in the alluvial material? Is only one sump
anticipated, or will a series of sumps be considered at the downgradient toe of
the cell? Please clarify or develop a plan and basis for location of the sumps.
Clarify the “action level” and the plan for pumping and disposal of water from the
sump(s).

Provide additional data, evidence, or research to support the claim that water in
the Mancos Shale beneath the cell location is connate water.

Attachment 3, Appendix D, page 4. The statement is made that “Coreholes
0201, 0203, 0204, and 0208 have continued to yield water at relatively constant
rates, signifying that the connate water intercepted by these coreholes is stored
in larger compartments, which will require more pumping to deplete. The
continued pumping from these larger compartments is deemed unnecessary
because the concept that the connate water is trapped in porous zones with
limited volume was already demonstrated at corehole 0202.” Provide a basis
that water in four coreholes is stored in larger compartments. Has DOE
considered that fractures may have provided a connection for groundwater flow,
thus indicating that behavior of water in the four coreholes is more indicative of
groundwater flow than that of corehole 02027
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GW4

Comment:

Basis:

GW5

Comment:

Basis:

Attachment 4, Appendix B, page 35, section 8.7.2. Discuss proposed
modifications to the model based on the likelihood that much of the groundwater
transport through the Mancos Shale is through fractures or other large-scale
features.

On the very last line of section 8.7.2, the comment is made that, “Thus, if ground
water moves dominantly by fracture flow, some modifications will likely be
required.” In section 8.8, paragraph two, the statement is made, “Because of the
low-bulk hydraulic conductivity, much of the ground water transport through the
Mancos shale is likely to be through fractures or other large-scale features.
Based on the two statements, modifications of the model may be required.”
Discuss what modifications have been made to the model to resolve this
discrepancy.

Attachment 4, Appendix B, page 35, section 9.0, paragraph 2. Discuss what
hydrologic investigations are to be used to yield more useful units of travel time
and distance for the model, or alternatively, provide a sensitivity analysis to
assess the impact of chemical attenuation at the site.

One of the conclusions of Appendix B is that project personnel will need to
couple the results from the model with the results from hydrologic investigations
to yield more useful units of travel time and distance. Furthermore, in lieu of
further investigations, a sensitivity analysis is proposed to assess the impact of
chemical attenuation at the site. Provide the additional analysis as based on the
conclusion in this Appendix.

RADON ATTENUATION AND SITE CLEANUP

R1

Please provide more detail on the process for inclusion or exclusion of identified vicinity

properties.

R2

Please provide more detail on which areas will require supplemental standards and the
justification for use of supplemental standards on these areas.
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