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Preface/Attachment 1
1.

2.

Preface, 1-st, un-numbered page: During review of this application it was noted that the
telephone number provided for Mr. Goranson has been disconnected. Please ensure that all
contact information is corrected and up to date.
A.7: Is the facility located on Indian Lands, historic and/or archaeological sites: The response to
this question states that Crow Butte Resources would submit a confidential cultural resource
inventory along with the Class Ill application. A phone call with Cameco Resources confirmed
that this report was not yet complete but would be submitted soon. Please revise this response.
Chapter A - Description of Operator's Expertise

1.

2.

Description of Operator's Expertise, Intro paragraph. Page A-i: The fourth sentence of the first
paragraph on this page states that CBR's 22 years operating demonstrates experience in well
closure, plugging, abandonment, reclamation, and restoration. Please revise this statement to
specifically identify and substantiate that the activities have occurred, and that all results have
been adequate.
Figure A.2-2. Current Production Area Mine Unit Schedule: The restoration schedule needs to be
updated. Please clarify what HI and H2 represent.
Chapter B-Description of Related UIC Projects

1.

2.
3.

Chapter B.3, Nature of Proiect. Page B-2: Please include a statement that this Class III application
includes mineral production and injection wells which inject fluids to promote extraction of
uranium.
Table B.4-1, Environmental Approvals for Crow Butte Proiect: Please separate out entries in this
table for the Crow Butte permitted area and the North Trend expansion area.
Table B.4-3, List of Citations, Notices of Violation, Self-Identified Violation or Lawsuits Relevant
to the Crow Butte Production Facility, 2 nd page, 1 1 th violation: Last column, under Violation
Description- injection pressure exceeded 10 psi. Is this a typo or was it 10 psi over the
maximum allowable pressure? Please clarify.

Chapter C-Maps of Wells, Surface Features, and Major Structures in Area of Review
1.

Figure C.1-1, Maior Surface Features/Structures within AOR: What do the numbers represent
behind the wells? Please clarify.
Chapter D-Wells Penetrating Ingection Zone in AOR

General Comment
1.

All six oil/gas exploration test holes are reported plugged and abandoned (P&A), but the
detailed P&A information indicates different styles of abandonment and detail of records (MEA

1

Class III UIC App., Vol. II,Appendix 2). Will you evaluate the risk of vertical conduits of
contamination of overlying USDW within the area of review, considering locations relative to
proposed injection sites?
Specific Comment
2. Chapter D. Wells Penetrating Iniection Zone in the.AOR and Appendix 7, Marsland Water User
Survey, Vol. 2: Please include a map that shows the location of all of the wells tabulated in this
chapter.
Chapter E-Geologv and Seismology
1.

2.

3.
4.

5.

6.

7.

Chapter E.1.2.1. Alluvium, Paie E-2. Lines 11-13: What does it mean that a particular log pick
(here the base of Quaternary alluvium) "has not been verified at MEA"? CBR states that this is
an "inferred contact". How, then, can Line 1 state that the alluvium is "as much as 30 feet
thick"? Please clarify.
Section E.1.2.2, Arikaree Group, Page E-2, Paragraph 1, Line 1: CBR identifies the entire Arikaree
Group as a water-bearing unit. Nebraska Department of Natural Resources (NDNR) data lists
domestic and livestock wells in the MEA screened inthe Arikaree. It is insufficient to simply state
that particular units are "water-bearing intervals",:and then describe them as "discontinuous" or
"not typically reliable water sources". Title 122, Chapter 1, 006, defines "aquifer" as "a
geological formation, group of formations, or part of a formation that is capable of yielding a
useable amount of water to a well, spring, or other point of discharge". CBR must define the
specific areal extent of each of these units that that "is capable of yielding a useable amount of
water", defining not only the map-able boundary or perimeter, but also its thickness, and
reservoir properties. CBR is obligated to define all aquifers and USDW within the Area of
Review. Please define all aquifers.
Chapter E.1.2.2. Arikaree Group, Page E-3, Paragraph 2, Line 2: CBR discusses very fine to
medium grain sizes, but of what? Does this include sand, silt or clay? Please clarify.
Chapter E.1.2.2. Arikaree Group, Page E-3, Paragraph 4. Lines 4-5: If contacts cannot be
distinguished within the Arikaree Group on the basis of logs, then are the three subordinate
stratigraphic units discussed below distinguished by cores? This is not stated. If they are not
distinguished, then why does the text for the next page and a half discuss distinctions? If these
are lithologic descriptions from 50 miles away, then that should be stated. Please eliminate all
descriptions of stratigraphic units not known to exist in the subsurface of the MEA.
Chapter E.1.2.2. Arikaree Group, Page E-3, Paragraph 4. Lines 7-8: This sentence indicates that
the lower contact of the Arikaree Group, the top of the underlying Brule FM, is also uncertain on
logs. What wells/test holes have been drilled in the MEA to define the stratigraphy? And were
these holes sampled by mud-logging, coring, sidewall sampling, or some other technique?
Please clarify.
Chapter E.1.2.2, Arikaree Group, Upper Harrison Beds, Page E-3, Paragraph 6, Line 1: What does
it mean that a "paleosurface" was "overlain" by silica cement? The next sentence states that
the paleosurfaces were valleys, but in this case they were "overlain by ... sands". What is the
relation of the cement and the sand, that both "overlay" the paleosurfaces? Please clarify.
Chapter E.1.2.2. Arikaree Group, Harrison-Monroe Creek Formation (FM), Page E-3, Paragraph 8
(last paragraph), Lines 1-3: This unit consists of a 200 foot thickness of only channel sands?
How does CBR know its thickness if they can't identify/distinguish it in the subsurface? Is the
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8.

9.

10.

11.

12.

13.

14.
15.

16.

17.

depositional type (channel sands) identified by log signature, or by some other means? Or is
this a stratigraphic assumption based upon deposits tens of miles away? Please clarify.
Chapter E.1.2.2. Arikaree Group, Harrison-Monroe Creek FM, Page E-4, Paragraph 1, Lines 1-2:
"[F]ine, unconsolidated grey sediments" is not a detailed enough lithologic description. Fine
sand? Or fine clastic sediment, meaning silt and clay, or just clay? The permeability of fine sand
and clay are very different.
Chapter E.1.2.2, Arikaree Group; Harrison-Monroe Creek FM, Pape E-4, Lines 5-6: Please change
the reference (McFadden and Hunt, Jr. 1998) to (McFadden and Hunt, 1998) in all instances of
use.
Chapter E.1.2.2. Arikaree Group, Harrison-Monroe Creek FM, Page E-4. Paragraph 2. Lines 8:
How does CBR know the direction of groundwater flow "at the time of formation" of the
Harrison-Monroe Creek FM? Note that flow directions vary spatially, and such features seen
miles away do not indicate flow direction within the MEA Area of Review. Please omit this
discussion or substantiate its need.
Chapter E.1.2.2, Arikaree Group, Gering FM, Page E-4. Paragraph 3, Lines 3-4: This sentence
discusses "distal and proximal floodplains", a phrase commonly used to indicate as "proximal"
close to the riverbank, and as "distal" farther from the riverbank. One expects coarser sediment
to settle proximal and finer sediment to settle distal, after a flood. The sentence, however, cites
"sandy siltstone and silty claystone, respectively", so having the coarser sediment distal and the
finer sediment proximal. This is counterintuitive, the reverse of the lateral facies expected.
Please clarify.
Chapter E.1.2.2, Arikaree Group, Gering FM Page E-4, Paragraph 3. Lines 8-10: This sentence
states that the unit "forms steeper slopes" than does the underlying unit; however, the Gering
FM is presented in the cross-sections Figures E.1-3a-n and Figure E.1.4 as being entirely
subsurface in theMEA Area of Review. It is nowhere exposed. It does not present an exposed
slope, either steep or shallow. Please revise this description.
Chaoter E.1.2.3, White River Group (Eocene-Oligocene). Page E-5, Paragraph 1, Line 2: CBR
states that the Brule "outcrops throughout most of the Crow Butte area"; however, it is
represented in the cross-sections Figures E.1-3a-n and Figure E.1.4 as being entirely subsurface
in the MEA Area of Review. Please revise this statement accordingly.
Chapter E.1.2.3, White River Group Page E-5: Please see comment 2 in this chapter. Please
define all aquifers.
Chapter E.1.2.3. Brule FM, Page E-6, Paragraph 1, Line 6: This sentence identifies sandstones
within the Brule as being "porous and constitute a part of the regional aquifer", implying that
the remainder of the FM is not aquifer. No attempt is made to define this aquifer portion
stratigraphically or areally. Please provide more information as to its lateral extent.
Chapter E.1.2.3. Chadron FM, Page E-6, Paragraph 1, Lines 2-3: "The Chadron FM conformably
overlies the basal sandstone of the Chadron FM ..... " If the "basal sandstone of the Chadron FM"
is within the Chadron FM, as it must be in order to be the basal part of it, then how can the
Chadron FM overlie it? Please be consistent.
Chapter E.1.2.3, Chadron FM, Page E-6, Paragraph 1, Lines 5-6: CBR states that it uses
stratigraphic terms "to be consistent with historical permitting" that are not those used in
current formal stratigraphic nomenclature. Please include an additional table that shows the
relationship between the formation & members historically used by CBR to the current formal
stratigraphic nomenclature. This table should include information about the depth bgs, group
formation and members historically used by CBR and compare this with the formation and
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18.

19.

20.

21.

22.

23.

24.

25.

members used in current formal stratigraphic nomenclature. Please also include a discussion on
this topic.
Chapter E.1.2.3, Upper Chadron FM, Page E-6, Paragraph 1. Lines 2-3: This sentence identifies
"tabular and lenticular channel sandstones" within the Upper Chadron FM (Big Cottonwood
Creek Member). Please see comment 2 for this chapter. Please define all aquifers.
Chapter E.1.2.3. Upper/Middle Chadron FM, Page E-7, Paragraph 1, Lines 1-6: These two
sentences describe what is not at the MEA. Please confine all discussion to what is present,
without comparisons to other permitted areas outside of the MEA.
Chapter E.1.2.3, Upper/Middle Chadron FM, Page E-7, Paragraph 2. Lines 1-2: CBR states that
based upon logs "the upper/middle Chadron has poor reservoir characteristics and minimal
water saturation." Please see comment 2 for this chapter. Please clarify.
Chapter E.1.2.3, Upper/Middle Chadron FM, Page E-7, Paragraph 1, Lines 8-12: CBR states that
because there are no sandstones in this unit (Upper/Middle Chadron FM), "the upper Chadron
and middle Chadron FM comprise a thick continuous mudstone and siltstone sequence", thus
contradicting Page E-6, Chapter E.1.2.3, Upper Chadron FM, Paragraph 1; Lines 2-3, which
identified "tabular and lenticular channel sandstones" within the Upper Chadron FM. Please
revise to be consistent.
Chapter E.1.2.3, Upper/Middle Chadron FM, Page E-7, Paragraph 1, Lines 8-12: CBR states that
the cross-sections show "an inferred stratigraphic position" for this unit. Apparently no reliable
"picks" could be found to correlate this unit. In the absence of any cores through this unit at the
MEA, it is unwise to infer its existence, or that of any other unit that cannot be confirmed. The
cross-sections indicate a level of understanding that does not exist, and thus mislead the public.
This unit, and any others merely "inferred" on the cross-sections, should be eliminated and the
interval considered generically if there is not data to verify.
Chapter E.1.2.3, Upper/Middle Chadron FM, Page E-8, Paragraph 1. Lines 3-6: CBR discounts the
Upper/Middle Chadron FM (presumably the lower Big Cottonwood Creek Member of the
Chadron FM) as an aquifer, butdoes not reference the Title 122, Chapter 1006 definition of
"aquifer". CBR is obligated to define all aquifers and USDW within the Area of Review. Please
clarify.
Chapter E.1.2.3; Middle Chadron FM, Page E-8, Paragraph 3. Lines 4-7: Contrary to paragraph 1,
Line 7, CBR discusses the Upper/Middle Chadron FM as present, but lithologically
indistinguishable from the Chadron immediately above and below. Please revise to be
consistent.
Chapter E.1.2.3. Middle Chadron FM, Pape E-8. Paragraph 1. Line 7: CBR states that the
Upper/Middle Chadron FM is not present in some portions of the MEA (though there should be
little, if any, uncertainty, if CBR has logged 1,653 boreholes within the MEA). This was not
discussed in the Upper/Middle Chadron FM just above. This unit is displayed as a dashed contact
in the cross-sections Figures E.1-3a-n, labeled as "inferred Upper/Middle Chadron FM", without
any assigned thickness. An exception is Figure E.1-3c, which omits the word "inferred". Figure
E.1-3d includes an additional correlated pick absent from all other cross-sections, but also
dashed. This may have been intended as an "inferred" top of the Upper/Middle Chadron FM,
because it occurs between the labels "Upper Chad ron FM" and "Inferred Upper/Middle Chadron
FM", but if so, it is not repeated in any of the other interlocking cross-sections. If, in fact, CBR
intends to present that this Upper/Middle Chadron FM is completely absent (consistent with
most of the cross-sections, but not the text, which states that it occurs "at some locations"
[Page E-7, Chapter E.1.2.3, Upper/Middle Chadron FM, Paragraph 1, Lines 1-2], and describes it
as "overlying" [Page E-8, Chapter E.1.2.3, Middle Chadron FM, Paragraph 1, Line 8] the Middle
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26.

27.

28.

29.

30.

31.

32.

Chadron FM), then it should not be discussed. It would then be considered absent due to
erosion or non-deposition. Certainly no lithologic description (here "typically very fine to fine
grained, well-sorted, poorly cemented sandstone") should be given. Please clarify.
Chapter E.1.2.3, Middle Chadron FM, Page E-8, Paragraph 1, Lines 9-10: CBR states that the
Middle Chadron FM "weathers into hummocky, 'haystack-shaped' hills and slopes with a
popcorn-like surface", but all of the cross-sections present this Middle Chadron FM as 700-1200
feet below ground surface (bgs). It does not outcrop within the MEA Area of Review, the subject
of this permit application. Please consider eliminating this statement.
Chapter E.1.2.3, Middle Chadron FM, Page E-8, Paragraph 1. Line 15: CBR states that the Middle
Chadron FM can be as thin as 20 feet thick, and yet the cross-sections show a minimum
thickness of this unit of about 140 feet (boring M1563). Please clarify.
Chapter E.1.2.3, Middle Chadron FM, Page E-9, Paragraph 1, Lines 1-3: This statement of the
absence of Upper/Middle Chadron FM is consistent with Page E-7, Chapter E.1.2.3,
Upper/Middle Chadron FM, Paragraph 1, Lines 1-6; Page E-7, Chapter E.1.2.3, Upper/Middle
Chadron FM, Paragraph 2, Lines 1-2; and Page E-8, Chapter E.1.2.3, Middle Chadron FM,
Paragraph 1, Line 7; though it is inconsistent with Page E-7, Chapter E.1.2.3, Upper/Middle
Chadron FM, Paragraph 1, Lines 1-2; Page E-8, Chapter E.1.2.3, Middle Chadron FM, Paragraph
1, Line 8, and Paragraph 3, Lines 4-7. Please revise to be consistent.
Chapter E.1.2.3, Middle Chadron FM, Page E-9, Paragraph 1, Lines 4-5: CBR states that there is a
confining zone, averaging 690 feet thick, above the "Basal Sandstone of the Chadron FM",
consisting of the "upper and middle Chadron units", but on Page E-6, Chapter E.1.2.3, Upper
Chadron FM, Paragraph 1, Lines 2-3 identifies "tabular and lenticular channel sandstones" in the
Upper Chadron FM. Page E-7, Chapter E.1.2.3, Upper/Middle Chadron FM, Paragraph 2, Lines 12 discuss "the upper/middle Chadron" as having "poor reservoir characteristics and minimal
water saturation", and yet in numerous other locations in the text CBR states that this unit does
not exist, or is unidentifiable, at the MEA. The Middle Chadron has been discussed as "mudstone
and claystone" (Page E-8, Chapter E.1.2.3, Middle Chadron FM, Paragraph1, line 9), and thus not
aquifer. Please revise to be consistent.
Chapter E.1.2.3, Basal Sandstone of the Chadron FM, Page E-9, - Mining Unit, Paragraph 1, Lines
5-6, and 11-12: CBR's discussion reverses the stratigraphic order of the two paleosols. It is more
logical to discuss the paleosol developed into the upper surface of the unit in question, and then
the paleosol developed upon the underlying unit in a subsequent discussion of that unit. Please
consider revising.
Chapter E.1.2.3. Basal Sandstone of the Chadron FM, Page E-9, Mining Unit, Paragraph 1. Line 7:
CBR defines the overall depositional environment of this unit as "channel", and the texture
"sandstone", fining upward. This suggests a point bar sequence of a meandering channel
deposit (see Bernard, H.A., and LeBlanc, R. J., 1965, Resume of the Quaternary geology of the
northwestern Gulf of Mexico), but CBR does not note this. The matter is critical for prediction of
preferential groundwater flow through the unit. It is highly probable that the preferential flow
pathway in this unit will be in a "shoestring" configuration, occupying the near-base of the
channel fill. The best prospecting model for CBR would thus not assume uniform blanket
deposits of this "Basal Sandstone of the Chadron FM". It would be logical to core through this
target unit in multiple locations in order to determine its sedimentological texture, and thus
depositional model, and most probable preferential flow pathways. Please clarify.
Chapter E.1.2.3, Basal Sandstone of the Chadron FM, Page E-9, Mining Unit, Paragraph 2, Line 6:
CBR states that this unit consists of "up to four distinct sandstone packages ... separated by
variable amounts of interbedded clay", but no detailed cross-sections showing these "packages"
'?
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33.

34.

35.

36.

37.

are presented. And what is the textural trend within these "packages"? Are they each finingupwards point bar sequences suspended within finer, perhaps floodplain, matrix? Are they
coarse braided stream lenses? Flow pathways through either would be very different, and
would greatly affect solution mining efficiency. Please clarify.
Chapter E.1.2.3. Basal Sandstone of the Chadron FM. Page E-9, Mining Unit, Paragraph 2, Lines
8-10: CBR states that the top of the Pierre Shale dips to the north-northwest. This is an
unconformity, and the concept of "dip" is ill-suited to such an irregular surface, but the general
trend appears, according to Figure E.1-10 (an inaccurate map), tobe roughly southeast. Please
correct these statements in the revised application and omit discussion related to the "dip."
Chapter E.1.2.3, Basal Sandstone of Chadron FM, Page E-9, Mining Unit, Paragraph 3, Line 4:
CBR distinguishes the depositional model of this unit (braided stream), though addition of
Andrew Miall's (1977) A review of the braided-river depositional environment in the references
would be useful. The bottom line here is that a target stratum of this depositional model implies
spotty, low-efficiency, production from solution mining, leaving numerous lenses behind when
they are isolated by preferential recovery from coarser, more permeable lenses in hydraulic
continuity. This implies the need for a high well density and low withdrawal rates to maximize
productivity. Please consider thin in your well field design.
Chapter E.1.2.3, Basal Sandstone of Chadron FM, Page E-1O, Mining Unit, Paragraph 3, Line 17:
CBR states that the U compounds derive from alteration of rhyolitic ash. Hansley & Dickinson
(1990), pg 30, states that this U compound deposition occurred "not long after deposition of the
basal Chadron sandstone", hence according to Terry and LaGarry (1998) during the Late Eocene
(33-37 mya). If that is CBR's conclusion, then it could be added here. Please address.
Chapter E.2, Geochemical Description of Mineralized Zone, Page E-13, Paragraph 2, Lines 4-5:
CBR's Figure F.5-1 implies such a channel cut into the top of the Pierre Shale, but CBR's Figure
E.1-10 does not appear to show such a feature. See the depositional model of Hansley &
Dickinson (1990), pg 31, which suggests a necessary channel-cut into an underlying
impermeable stratum.
Chapter E.3, Structural Geology, Page E-13:
A. Attention was paid to whether faulting existed either in the general NW Nebraska area
or in the MEA in particular. The treatment on faulting in the area has some omissions.
Hunt identified two normal faults that occur in Agate Springs Fossil Beds area and that
trend roughly N60E. Offsets in exposed Arikaree Formation strata can be seen on the
south side of the Niobrara River valley to the west. The fault strikes project towards the
general MEA (perhaps the southern part). The fault trends are parallel to that of the
Toadstool and a number of other faults in the area. The Toadstool and this area in
general lies along a zone of reactivation ofa Precambrian basement trend, known as the
Colorado lineament that includes a number of faults that cut Tertiary strata. It has been
proposed that in Colorado this zone presents a seismic risk. All of this easily available
information that may be pertinent is missing from the report. Please address.
B. Fault size, detection and significance: Detailed mapping in the Toadstool Geologic
Park area and a region north of Harrison has brought to light a fairly dense array of
faults within Chadron Formation strata that trend in different directions (e.g. Maher and
Shuster, 2012). Many of these faults are fairly small with meters of movement or less,
but some members of a trend have offsets. of several tens of meters. There is no reason
why this could not happen elsewhere (and it may be concentrated within the White
River Group and largely absent in the overlying Arikaree Group). The report argues
based largely on drill hole data that faults do not exist. However, there is no discussion
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38.

39.

40.

41.

42.

43.
44.

of what size offset could reasonably be detected using the drill hole data, and what
smaller faults may be undetected, or what size of fault would be significant to the
integrity of the site. It may very well be that the smaller faults would be insignificant
hydrologically or otherwise (there are some reasons of why this might be the case), but
this is also not discussed. Please address.
C. A reason faults may be of significance here is that they can serve as either barriers to or
conduits for groundwater flow. There is no discussion of which might be the case here.
In a related note, there is no discussion of fracture permeability (joint systems), even
though several publications discuss the character of fracture permeability in the Brule
Formation. Fracture permeability can exist in otherwise tight rocks and can be quite
localized. Clastic dikes also exist in these rocks elsewhere and would make good
conduits. It very well could be that fracture permeability in the most of the Chadron
Formation is close to non-existent, and a good seal exists between the Brule and the
ore-bearing lower Chadron, but any serious discussion or evidence of consideration
appears to be missing. Please address.
D. The isopachs (e.g. of the Brule) show some distinctive bulls eye's anomalies. The pattern
is not one that appears to be geologic in origin. Instead I suspect they represent
inconsistent interpretation of the logs. Since much of the cross section geometry is
based on log picks, it would be useful to know more about how the picks were made
(one operator, multiple operators, blind comparisons). Is there any chance that some
seismic sections could be done? It sure would help support the cross section
interpretation. Please address.
Chapter E.3, Structural Geology, Page E-13, Paragraphl1, Lines 8-9: CBR states that "The preOligocene Black Hills uplift (<37 million years ago (mya)) occurred prior to the deposition of the
Eocene-Oligocene strata of the White River Group." What is the age of the rhyolitic ash
discussed earlier? Is this not from the Black Hills uplift? Please address.
'Chapter E.3, Structural Geology, Page E-14, Paragraph 5. Line 2: The fault can be seen in Figure
E.3-2, but the North Trend Expansion Area (NTEA) and Central Processing Facility (CPF) are not
labeled on this Figure. Please include the NTEA and CPF on this figure.
Chapter E.3, Structural Geology, Page E-14, Paragraph 5. and Page E-15, Paragraph 1, and
Chapter E.3.1: Why are the other faults not discussed with equal stature in this application as
the Pine Ridge Fault? Neither are presented by CBR as near the MEA (more than 12 miles and 6
miles, respectively, from the MEA, according to Figure E.3-2).
Chapter E.4, Confining Layers, Page E-15, Lines 1-3: Here, and at Page E-9, Chapter E.1.2.3,
Middle Chadron FM, Paragraph 1, Lines 4-5, CBR states that there is a confining zone, 430-940'
thick, averaging 690' thick, above the "Basal Sandstone of the Chadron FM", consisting of the
"upper and middle Chadron units". And yet Page E-6, Chapter E.1.2.3, Upper Chadron FM,
Paragraph 1, Lines 2-3 identifies "tabular and lenticular channel sandstones" in the Upper
Chadron FM. Please revise for consistency.
Chapter E.4. Confining Layers, Page E-16, Paragraphs 2-3: CBR discusses the permeability of the
Pierre Shale. The weak points of the Pierre within the MEA AOR are fractures from Late
Cretaceous and later uplifts (particularly in the development of the nearby Cochran Arch), as
well as well abandonments that penetrated the Pierre (Hollibaugh 1). Please address this issue.
Chapter E.4. Confining Layers, Page E-16: Why were only four core samples taken? Are four
adequate for the size of MEA?
Chapter E.8, References, Page E-36: Typing error? 2007-2020- Low Fluid Pressure within the
Pierre Shale.
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45. Bedrock Geologv. Figure E.1-1: Please include additional figures showing the structure contour
maps of each unconformity. The purpose of these maps would be to highlight any channels
developed into the underlying units. It is probable.that any preserved fill within such presumed
channels would most likely haye a different texture than later sediment above that fill (that it
would likely contain channel sands). This should also be discussed.
46. Marsland Cross-Chapters, Figure E.1-2 and E.1-3a-n: The vertical scale of the cross-sections
makes their interpretation almost impossible. Please include additional cross-sections with
much greater vertical exaggeration in scale, but showing only the target horizon, in which it may
have been possible to distinguish depositional facies.
47. Marsland Cross-Chapters, Figure E.1-2 and E.1-3a-n: Elevations 3500 and 3400 are repeated on
all the cross-sections. The lowest elevation shown on these figures should be 200 feet lower
than that shown. Please revise.
48. Marsland Cross-Chapters, Figure E.1-2 and E.1-3a-n: There is an apparent lack of uniformity of
the calibration of the logging suites of the wells used in the sections. NDEQ can only trust in the
quality of the correlation "picks" denoting the formations. The apparent jaggedness of the
"tops" is due to geographic location of wells not coinciding with the consistent stratigraphic dips
of the formations (some are slightly cross-gradient, resulting in an artificial jaggedness). Please
clarify.
49. Marsland Structure Map, Figure E.1-10: These figures are labeled as a "structure map" but use
isopleths that are keyed as "groundwater potentiometric surface" data. Please correct.
50. Structural Geology Map, Figure E.3-2: Please include an additional figure showing the data from
Figure E.3-2 in a cross-sectional view.
Chapter F-HvdroloRv
1.
2.

3.
4.

5.

Chapter F.1.2.2, NDEQ Niobrara River Ambient Stream Monitoring, Page F-4: Why was 2008 the
only year water quality data was available from NDEQ?
Chapter F.1.2.4, Crow Butte Sampling of the Niobrara River, Page F-5: The test results from the
first quarter of 2011 were not viable due to an error on the part of the commercial lab used.
Please consider collecting additional water samples. CBR cites NDEQ water quality data from
2003-2009 only. These are not the same years as used by CBR. NDEQ has monthly water quality
data for the Niobrara River above the Box Butte Reservoir for 2002-present. NDEQ also has
weekly water quality data for May-September 2008 for the Niobrara River as part of the Surface
Water Unit's Basin Rotation and is scheduled to be sampled again in 2014. Please consider
including more recent information from NDEQ for comparison. Also, please consider having a
third party take a water sample for comparison.
F-8, Paragraph 3, lines 4. 8. and 11: CBR uses the word "should" regarding flood protection
measures. Please revise this language to "will".
Chapter F.2, Groundwater, Page F-9, Paragraph 2. second bullet: CBR lists the Arikaree FM as "of
[hydrostratigraphic] interest", but if thus designating it an aquifer, or containing an aquifer, that
aquifer must then be defined in reservoir parameters and also in geographic, or areal, extent,
and thickness. See Page E-2, Chapter E.1.2.2, Paragraph 1, Line 1, where CBR identified the
entire Arikaree Group as a water-bearing unit. Please see comment 2, Chapter E, Geology and
Seismology. Please define all aquifers.
Chapter F.2, Groundwater, Page F-9, Paragraph 2, third bullet: CBR also lists the Brule FM as "of
[hydrostratigraphic] interest". See Table F.2-1 and Figure F2-1. Please see comment 2, Chapter
E, Geology and Seismology. Please define all aquifers.
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6.

Chapter F.2, Groundwater, Pape F-9, Paragraph 2. fourth bullet: CBR lists the entire Chadron FM
as "of [hydrostratigraphic] interest" ["Upper Confining Unit including the upper Chadron
confining layer, middle/upper Chadron sand [aquifer, where present], and middle Chadron
confining layer"]. Several questions arise: 1) how can "confining layer(s)" also be aquifers; 2)
CBR has written that the middle/upper Chadron sand does not exist. See Page E-7, Chapter
E.1.2.3, Upper/Middle Chadron FM, Paragraph 1, Lines 8-12 -that it is only "an inferred
stratigraphic position" - and Page E-8, Chapter E.1.2.3, Middle Chadron FM, Paragraph 1, Line 7.
Page E-7, Chapter E.1.2.3, Upper/Middle Chadron FM, Paragraph 1, Lines 8-12, stated that
because there are no sandstones in this unit, "the upper Chadron and middle Chadron FM
comprise a thick continuous mudstone and siltstone sequence". Page E-7, Chapter E.1.2.3,
Upper/Middle Chadron FM, Paragraph 2, Lines 1-2, stated that "the upper/middle Chadron has
poor reservoir characteristics and minimal water saturation." Page E-8, Chapter E.1.2.3,
Upper/Middle Chadron FM, Paragraph 1, Lines 3-6, discounted the Upper/Middle Chadron FM
as an aquifer. Page E-8, Chapter E.1.2.3, Middle Chadron FM, Paragraph 3, Lines 4-7, discussed
the Upper/Middle Chadron FM as present, but lithologically indistinguishable from the Chadron
immediately above and below. Page E-9, Chapter E.1.2.3, Middle Chadron FM, Paragraph 1,
Lines 1-3, stated that the Upper/Middle Chadron FM was absent (consistent with Page E-7,
Chapter E.1.2.3, Upper/Middle Chadron FM, Paragraph 1, Lines 1-6; Page E-7, Chapter E.1.2.3,
Upper/Middle Chadron FM, Paragraph 2, Lines 1-2; and Page E-8, Chapter E.1.2.3, Middle
Chadron FM, Paragraph 1, Line 7; though inconsistent with Page E-7, Chapter E.1.2.3,
Upper/Middle Chadron FM, Paragraph 1, Lines 1-2; Page E-8, Chapter E.1.2.3, Middle Chadron
FM, Paragraph 1, Line 8, and Paragraph 3, Lines 4-7). Finally, Page E-9, Chapter E.1.2.3, Middle
Chadron FM, Paragraph 1, Lines 4-5, stated that there is a confining zone, averaging 690' thick,
above the "Basal Sandstone of the Chadron FM", consisting of the "upper and middle Chadron
units". Please revise for consistency.
7. Chapter F.2.1, Groundwater Occurrence and Flow Direction, Page F-9, Paragraph 1, lines 1-2: It
is insufficient to simply state that particular units are "water-bearing intervals", and then
describe them as "discontinuous" or "not typically reliable water sources". Title 122, Chapter 1,
006, defines "aquifer" as "a geological formation, group of formations, or part of a formation
that is capable of yielding a useable amount of water to a well, spring, or other point of
discharge". CBR must define the specific areal extent of each of these units that that "is capable
of yielding a useable amount of water", defining not only the mapable boundary or perimeter,
but also its thickness, and reservoir properties. This is very feasible, given the information cited
in Page 1-1, Chapter 1.1, Paragraph 2. Please address.
8. Chapter F.2.1.1 Brule FM, Page F-10, lines 8-9 and Chapter F.2.1.2: Basal Sandstone of Chadron
FM, lines 7-8. CBR notes piezometric maps (Figures F.2-1 and F.2-2) based upon the February,
2011, groundwater monitoring (GWM) data, but no such maps were constructed based upon
the August 2011 data. Please include these as additional figures.
9. Chapter F.3, Aquifer Testing and Hydraulic Parameter Identification Information, Page F-13,
Paragraph 1. line 6: Change the date year of "1010" to "2010".
10. Chapter F.3, Aquifer Testing and Hydraulic Parameter Identification Information, Page F-13 Second to last paragraph: Typo in September 27, 1010. I assume it was suppose to be 2010.
11. Chapter F.3, Aquifer Testing and Hydraulic Parameter Identification Information, Page F-14 Second paragraph from the top: Please explain how the static water level taken on November
12, 2010 comes into place with this report.
12. Chapter F.5, Description of the Proposed Mining Operation and Relationship to Site Geology and
Hydrology, Page F-18, Paragraph 1, lines 7-8: CBR states that the target sand averages 55 feet in
9

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

thickness, but Table F.3-2 states that the aquifer pump test used an average value of 40 feet.
Please clarify.
Chapter F.7.2, Marsland area Project Area, Page F-21: In the last paragraph on the page, there
are differences in the Table F.7-3 compared to the~written text. Example: "There are a total of
108 active private water supply wells within the AOR and outside the permit boundary (Table
F.7-3). Within this grouping of active private wells, 14 wells are classified as agricultural use, 23
wells are classified as domestic use, four wells are classified as garden use, 88 wells are classified
as livestock use, and one well has unknown well use." These total 130. Please address the
differences between the text and table.
Table F.2-1, Water Levels, and Figure F2-1. Potentiometric Surface, Brule FM: The table lists
GWM data from wells in the Brule and Basal Sandstone of the Chadron FM, while the Figure
depicts the February.2011, plezometric surface. The Figure does not show well BOW 2010-4,
which is noted and has data on the Table. Please address.
Table F.3-1, 2011 Marsland Pumping Test #8: Columns 5 and 6 should be exchanged. Monitor-5
is in Chapter 2, not 1. Column 11 (Casing Depth, bgs) cannot be less than Column 12 (Top
Screen, bgs). Why are Wells Walters 1 and 2 data not listed?
Table F.3-2, 2011 Marsland Pumping Test Results:, Aquifer thickness of 40 feet is used, which is
inconsistent with Page F-18, Chapter F.5, Paragraph 1, lines 7-8 (55 feet). Please revise the
application as needed to ensure consistency.
Tables F.7-1, USGS Estimates Water Use in Dawes County 2005: USGS Estimated Water Use in
Dawes County 2005, and F.7.2, Summary of Non-abandoned Registered Wells for Dawes County,
NE. These tables include data regarding water use~and active registered water wells in Dawes
County. Why are these tables presented in this application? Please restrict the discussion the
the MEA and its AOR, not the entire county.
Table F.7-3, Active, Inactive, and Abandoned Water Supply Wells in MEA and AOR: Why is there
no map showing these 11 actiye and 2 inactive water supply wells located in the MEA? Four of
the inactive water supply wells located in the MEA tabulated here are completed within the
Arikaree FM (#705, 727, 747, and 788). One of the active water supply wells located in the MEA
(#730) is tabulated as "domestic", but has uncertain completion depth and formation of
completion; this is a very significant concern. Please provide additional information on this well.
Table F.7-4, Minimal Horizontal Distance Separating a Municipal Water Well from Potential
Sources of Contamination: This table shows minim'al offsets from municipal wells to particular
sources of contamination, by Nebraska Title 179. Why is this Table presented? There are no
municipal wells located in the MEA. Please include a statement to this effect and omit this table
or substantiate its need.
Figure F.1-3, Niobrara River Sub-basin N14: The map shows numerous points located on stream
segments with numbers (for example, "4000"). What are these? There is no key explaining
them. Please clarify.
Figure F.1-5, Mirage Flats Project: Why is this Mirage Flats Project map presented in this
application? This location is about 22 miles east of the MEA. Please omit this figure or
substantiate its need.
Figure F.1-6, Mean Stream Flow for Niobrara River Basin, Upper Area of Niobrara River: The data
from the four stream gauging stations is not visually correlatable at the scale presented, and
without scales with month divisions. Please revise this figure for clarity.
Figure F.1-7, USGS/NDNR Stream Gaging Stations: Why did CBR include a gauging and sampling
stream location at the Wyoming-Nebraska border, some 40 miles away? Please remove this or
substantiate its need.
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24. Figures F.2-1, Potentiometric Surface of Brule FM. and F.2-2, Potentiometric Surface of Basal
Chadron FM: Structural maps of the tops of the Pierre Shale are given in Figure E.1-10, but no
other structure contour maps of the tops of the most critical units are given, the most useful of
which would have been of the top of the Basal Chadron Sandstone. Spot-checking of elevations
against the cross-sections indicates that this map is extremely inaccurate (off by about 200 feet).
Please submit accurate structure contour maps of the tops of all of the major stratigraphic units.
25. Figure F. 2-1, Potentiometric Surface of Basal Sandstone of Chadron FM: CBR depicts an unusual
GW flow pattern near Basal Sandstone well Monitor-10 for the February GWM data. August
data (see Table F.2-1) is not presented in an additional piezometric map. It is also clear from
Figure F.2-2 that there is inadequate understanding of the flow within the Basal Chadron (see
particularly the depicted confused flow within Chapters 18 and 19, T29N, R5OW). Additional
piezometers/wells appear to be needed in Chapters 17 and 20, T29N, R5OW, and Chapter 24,
T29N, R51W. Please address.
26. Figure F.3-1, MEA Pumping Test Well Locations: The single pumping well of the well test (CPW2010-1A) is closest to Well M-1440 on Cross-Section A-A' (Figure E.1-3a), which appears to show
an anomalously thin Basal Sandstone of the Chadron FM, the pumping target unit. Why was this
location chosen?
Chapter F.5, MEA Class III App., Vol. 1, Pgs. F-18 through -20 (General Comments)
27. CBR frequently discusses the MEA stratigraphy "by absence", that is, by discussing what is not
present, but does occur at the permitted sites nearby. This goes so far as to include description
of entire strata that are absent at the MEA. Instead, please describe only that is actually present
at the site to be permitted as a result of this application: the MEA. Please do not compare it in
the application to the other permitted sites.
28. This level of stratigraphic detail is unjustified by the actual geological data from the MEA Area of
Review. Please revise to indicate the level of scientific confidence that is supported by specific
site data. If any surficial geology is cited, please qualify it based on the distance away from the
MEA where particular features were observed, any subsurface indications either of continuity or
discontinuity, and any variability or consistency of subsurface log character or core description
to that surficial geology.
29. The texts contain inconsistent stratigraphic statements, at one place discussing absence of a
unit, and in a later place discussing the supposed texture of the (absent) sediment.
30. Please ensure that the stratigraphy is consistently discussed in a logical order, from top to
bottom. The test contains stratigraphic discussions that are somewhat inconsistent. For example
the general order is from top to bottom, but there is discuss of a paleosol below the unit that
then developed into the unit (this should be reversed).
31. CBR submitted results from 55 test holes that were logged with standard electronic logging
suites. Please indicate if any of the 1,653 holes were cored. Detailed core descriptions across the
MEA could have yielded discussion of sedimentological textures, and thus depositional models
and most probable preferential flow pathways. Such an effort could also have confirmed log
responses, and provided correlation "picks". The detailed textural statements in the application
are excerpted from previously published studies of outcrops of the same stratigraphic units
miles away from the MEA. This does not account for potential lateral change in these units. Sitespecific data is needed in this application.
32. The application's lithologic descriptions of strata are too general, and lack genetic analysis.
(determination of depositional environments) based upon textural trends. This missing level of
analysis means that most likely preferential flow pathways are not identified.
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33. Please include an additional table that shows the relationship between the formation &
members historically used by CBR to the current formal stratigraphic nomenclature. This table
should include information about the depth bgs, group formation and members historically used
by CBR and compare this with the formation and members used in current formal stratigraphic
nomenclature. Please also include a discussion on this topic.
34. CBR has not defined the aquifers present in the MEA. The areal extent, mapped perimeter,
thickness, reservoir properties, and water qualities of each "aquifer", as defined in Title 122,
Chapter 1 006 must be determined and presented.
35. From Figure C.1-1, it is apparent that there are many active irrigation wells within the AOR
surrounding the MEA. These are almost certainly drawing water from beneath the MEA
seasonally, and the probability of long well screens and deep, continuous gravel packs likely
result in significant piezometric effect within the target stratum. Please address.
Chapter G-Description of the Affected Environment
1. Chapter G.-Local Topography, Paie G-1: CBR states there is one abandoned oil exploration well
located within the MEA and five additional abandoned wells within the AOR. This does not agree
with Table F.7-3. Please clarify.
2. Chapter G.3, Agriculture, Page G-2 Agriculture: The prices indicated do not reflect current prices
in 2012, cattle prices or land value. Why are 2002 and 2007 data being used?
3. Chapter G.8.2, Tourism and recreation, Page G-6: Outdated tourism and recreation data. 19812007. Please consider revision.
Chapter H-Inlectlon Fluid Properties
1. Chapter H.1, Proposed Lixiviant, Pg H-1, second paragraph: This discussion concerns only the
solution mining efficiency of the lixiviant; it does npot address compatibility with fluids in the
injection zone and minerals in! both the injection zone and the confining zone. Please include
geochemical discussion of this issue.
2. Chapter H.1, Proposed, Lixiviant, Pg. H-1, second paragraph, and Table H.1-1, Pg. H-3: The
proposed operating data include chemical characteristics of injection fluid, but not physical
properties or radiological characteristics. NDEQ requests that this information be supplied.
Chapter I-Formation Testing Program
1. Chapter I, Formation Testing Program, Pages. I-1 through -6- Page I-1. Chapter 1.1, Paragraph 2:
CBR states here that it has determined on the basis of its 1,653 logged boreholes "(1) definition
and correlation of aquifer or other lithologic units; (2) estimation of aquifer properties such as
porosity and permeability; and (3) assessment of physical properties of formation water
including conductivity, total dissolved solids, and total hardness." CBR has elsewhere failed to
define the spatial distribution and reservoir parameters of the various aquifers. Please clarify.
2. Chapter 1.4, Baseline Groundwater Levels and Quality, Page 1-3: The only wells noted here are
completed in the Brule and Basal Sandstone of the Chadron FM, yet CBR noted that the
Arikaree, and the Upper and Middle Chadron Formations were, at least at some locations within
the MEA, water-bearing strata. The portions of these strata determined to be aquifers should
also be sampled for background (ambient) water quality.
3. Chapter 1.4.1.2, Water Quality, Paae 1-5: Please define "Wyoming Department of Environmental
Quality [WYDEQ] A/C Balance'.
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4.

1.

2.

3.

Chapter 1.5, Formation Gradient Pressures, 1-6 and Chapter N: Injection Operating Pressures,
Pgs. N-1 through -3- CBR discusses on Page P-1, Chapter P.1, Paragraph 2, that a pressure of
0.63 psi/ft was "historically successful" at the original permitted site, but no criteria of success
were given. Please discuss this issue.
Chapter K-Inlection Procedures
ChapterK.1.2, Wellfield Design and Operation, Page K-2, Paragraph 5, Lines 1-2: CBR states that
"monitor wells will be placed ... in the first significant water-bearing sand above the basal
sandstone of the Chadron FM". This is not consistent with the regulatory requirement that
monitoring wells be installed "within any USDWs above the injection zone which could be
affected by the mining operation", unless CBR can establish that all such aquifers cannot "be
affected by the mining operation". CBR must establish what aquifers and USDW occur within
the Arikaree Group and also the portions of the White River Group above the mining target
stratum ("basal sandstone of the Chadron FM"), not only the first such "sand" above the target
stratum, but all such USDW must be monitored. Please revise/clarify.
ChapterK.1.2. Well field Design and Operation, Page K-3, Paragraph 2. Lines 1-2: CBR states that
"Shallow monitoring wells shall be completed in the first continuous and water-bearing sand
unit overlying the production zone, with screening through the entire sand unit." See the
comment above for Page K-2, Paragraph 5, Lines 1-2 (#1).
ChapterK.1.2, Well field Design and Operation, Page K-3: Please clarify how "47,034,000 was
calculated.
Chapter L--Well Construction/Desian and Associated Facilities

1.

Chapter L.1, Well Construction and Integrity Testing, Page L-1, Paragraph 3: There is no
indication that toxicity and volume of the injected fluid, the formation water, and the process
by-products were considered as criteria in the determination of the number, location,
construction and monitoring frequency of monitoring wells. Please address.
2. Chapter L.1. Well Construction and Integrity Testing, Page L-1, Paragraph 3, first bullet: CBR
states that consideration was given for the population relying on the USDW or potentially
affected by the injection operation and the proximity of the injection operation to points of
withdrawal of drinking water. It should be noted that one of the active water supply wells
located in the MEA (#730) is considered "domestic", but has uncertain completion depth and
formation of completion; this is a very significant concern, which needs to be addressed.
3. Chapter L.1, Well Construction and Integrity Testing, Page L-1, Paragraph 1, 3rd bullet: CBR
notes that fracture pressure will be determined for the injection zone of each new well. How will
this be tested, and how will the information be used? CBR discusses this on Page P-1, Chapter
P.1, Paragraph 2, stating that a particular pressure (0.63 psi/ft) was "historically successful" at
the original permitted site, but no criteria of success were given.
4. Chapter 1.1, Well Construction and Integrity Testing, Page L-1, Paragraph 1, 6th bullet: CBR
notes that compatibility of injected fluids with formation fluids will be determined for the
injection zone of each new well. How will this be tested, and how will the information be used?
5. Chapter L.1, Well Construction and Integrity Testing, Page L-2, Paragraph 1. 2nd bullet: CBR's
second bullet specifies that corrosiveness of injected fluids and formation fluids have been, or
will be, considered in choice of casing and cementing requirements. CBR should include a
discussion of its experience regarding corrosion or encrustation of PVC or stainless steel screens
or casing in the presence of the injections fluids used.
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6.

7.
8.

9.

10.

11.

12.

13.

1.

2.

Chapter L.1.1, Well Materials of Construction, Pape L-2, Paragraph 1, Line 1: CBR specifies that
all well casings will be of SDR-17 PVC. Wells to the target strata will necessarily be roughly 900
feet deep. Various published sources question the application of SDR-17 PVC at a depth of 500
feet or more. Please clarify.
Chapter L.1.1, Well Materials of Construction. Page L-2, Paragraph 2. Line 11: CBR states that
flow rate is less of a concern when using PVC screens. Please verify this.
Chapter L.1.1, Well Materials of Construction, Chapter L.1.1. Paragraph 3. Lines 4-6: CBR states
that 0.010-0.020 inch slot sized screens "have been used successfully ... to prevent sand entering
the screens". On Page L-4, Paragraph 5, Lines 1-2,,CBR states that analysis of formation samples
will dictate screen slot selection. Line 7 of that Par.graph adds that CBR will rely upon
development of natural gravel packs, thus without: emplacement of a sized gravel pack
(inconsistent with Figure L.1-3 for monitoring or injection/production wells, but perhaps
consistent with Figure L.1-1 for at least some injection/production wells). It is probable that
Page L-2, Chapter L.1.1, Paragraph 3, Line 7, is intended only for the Figure L.1-1 well design
only. Please clarify this point.
Chapter L.1.2, Well Construction Methods, Page L-4: The middle paragraph discusses casing
centralizers located at a maximum of 100-foot spacing. Crow Butte has placed centralizers every
40 feet. Is a maximum 100-foot spacing necessary? Should 100 feet be the maximum or should
it be less? Please clarify.
Chapter L.1.4, Well Integrity Testing, Page L-8: Assessment of Adequacy: The text refers to an
approved SOP in place for the Current CBR Permit"Area (FID# 63416) 1-4 miles southeast of
Crawford, NE. Procedures for this application must be stand-alone without reference to other
Permits or applications. Please include a statement that a similar SOP will be developed for
Marsland.
Chapter L.4, Waste Disposal, Page L-11, Paragraph 1, Lines 1-2: CBR states that "All waste
disposal streams shall be collected and disposed of in a permitted Deep Disposal Well (DDW) at
the MEA as approved by the NDEQ, or transported to the Central Processing Facility (CPF) for
disposal in the lined evaporation ponds." If any such waste stream is determined to be
radioactive or otherwise hazardous, then this activity may be prohibited.
Chapter L.4. Waste Disposal, Page L-11: The last paragraph on Waste Disposal- Water resulting
from well dischargeduring mechanical integrating testing shall be collected in portable pits. This
either needs to be more specific (up to a certain amount of water? specific type of water?) or
removed from this the paragraph.
Chapter L.4, Waste Disposal, Pape L-12, Paragraph 4: CBR states that "Nonradioactive solid and
semi-solid wastes will be disposed of at a licensed landfill site in accordance with Nebraska
Revised Statute 81-1516 (reissue 1994)." Nebraska Statutes 81-1516 pertains only to "refuse,
garbage, and rubbish" disposal. These three terms are defined in Title 132, Chapter 1 045, 099,
and 107. The terms pertain only to rejected food wastes, certain putrescible and nonputrescible solid wastes. The regulatory citation intended should probably be Nebraska Title
132. Please address.
Chapter M-Contingency Plans for Well Shut-Ins and Failures
Chapter M.1, Contingency Plans, Pape M-1, Paragraph 2. lines 4-5: CBR cites Chapter N as "Well
Construction and Associated Facilities"; whereas, Chapter N is entitled "Injection Operating
Pressures". Please address.
Chapter M.1, Contingency Plans, Pape M-2, Paragraph 2. 5 th and 6th bullets: The first four bullets
are very similar to Chapter R, Page R-1, Chapter R.1.1, Paragraph 3, bullets 1-4. Please explain.
14

3.

1.

1.

2.

3.

4.

5.

6.

Chapter M.1, Contingency Plans, Page M-2: Under if the well does not pass an integrity test, it
will be plugged using the following procedures - Please be specific on what you will be using as a
mechanical plug. How is CBR going to ensure that the bentonite chips are in the right location
and not bridging up? How will the bentonite chips be placed in the well? Please clarify.

Chapter N-inlection Operating Procedures
Chapter N.4.1, Maximum Injection Pressure at Wellhead, Page N-2, FormationGradient
Pressure: CBR discusses EPA regions default value for formation gradient pressure which
includes 0.7333 psi/ft for Regions 3, 4, 6, 8, 9, and 10 as well as .80 psi/ft for Region 5. Does
Region 7 have a default value? Where does the .530 formation gradient pressure come from?
How is it calculated?
Chapter O-Monitoring Program
General Comments
Chapter 0 must contain a specific statement that the records of all monitoring information,
including all calibration and maintenance records and all original strip chart recordings for
continuous monitoring instrumentation, copies of all reports required by the permit, and
records of all data used to complete the application for the permit, will be retained "for a period
of at least five (5) years from the date of the sample, measurement, report or application (a
period that may be extended by request of the Director at any time)." Please address.
Chapter 0 must contain a specific statement that records of the following monitoring
information shall include this information.
" The date, exact place, and time of sampling or measurements.
" The individual(s) who performed the sampling or measurements.
" The date(s) analyses were performed.
" The individual(s) who performed the analyses.
* The analytical techniques or methods used.
* The results of such analyses.
* A copy of the sampler's Quality Assurance/Quality Control plan, including but not limited to
results and information from analyses of field blanks, trip blanks, and duplicate samples.
Please address.
Chapter 0 must contain a specific statement that all records that concern the nature and
composition of the injection fluids will be retained until five (5) years after the completion of
any plugging and abandonment procedures. Please address.
Chapter 0 must contain a specific statement that the owner or operator will deliver the records
upon request by the Director at the conclusion of the five (5) year retention period. Please
address.
Specific Comments
Chapter 0.2. Monitoring Devices MEA Class III App., Vol. 1, Pg.0-2: CBR states "This information
will be made available to the NDEQ for review prior to any construction activities." It does not
state that the installation and use of devices to monitor injection pressure, flow rate, and
volume must be approved by the Department. Please address.
Chapter 0.4, Well Integrity Testing, Page 0-3. Paragraph 2, third bullet: CBR refers to a "Chapter
T" detailing plugging and abandonment (P&A). It is actually Chapter R. Please address.
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7.

8.

9.

Chapter 0.5.1.1, Groundwater Monitoring for Operations. Page 0-3, Paragraph 1. lines 2-3: CBR
states that "The groundwaterexcursion monitoring program will be designed to detect any
excursions of lixiviant into the ore zone aquifer outside of the perimeter of the well field as well
as any lixiviant that may be leached into the overlying water-bearing strata." This is consistent
with the regulatory requirement, but not consistent with Page K-2, Paragraph 5, Lines 1-2 and
Page K-3, Paragraph 2, Lines 1-2. Please clarify.
Chapter 0.5.1.2, Groundwater Monitoring during Restoration, Page 0-6, Chapter 0.5.1.2,
Paragraph 2. lines 4-5: What characteristics mean a single sample of lixiviant is representative of
post-mining water quality when it is not taken from groundwater beneath the site?
Table 0.5-2, Restoration Parameters: This table of restoration parameters has footnote symbols
that do not correspond to any footnotes, and has footnotes with symbols that do not occur
within the table. Please correct this.

Chapter Q-Corrective Action Plan
General Comments
1. CBR must include a corrective action plan for any existing wells inside the permit boundary
which are improperly sealed, completed, or abandoned, consisting of such steps or
modifications as are necessary to prevent movement of fluid into USDWs. See Page D-1, Chapter
D.1, and Chapter D.2, Paragraph 2, and Table F.7-3, all wells labeled "unknown". The Plugging
and Abandonment of the oil exploration wells within the permit boundary must be evaluated,
and the "unknown" wells evaluated.
2. The corrective action plan will'address fluid movement into or above USDWs will be prevented.
The following issues should be considered:
" Toxicity and volume of the injected and/or produced fluid.
" Toxicity of native fluids or by-products of injection and/or production.
* Potentially affected population.
* Geology.
* Hydrology.
* History of the injection and/or production operation.
" Completion and plugging records.
* Abandonment procedures in effect at the time the Well was abandoned.
* Hydraulic connections with underground sources of drinking water.
3. The corrective action plan must include a corrective action compliance schedule.
4. The application needs to include a statement that no injection will occur until all required
corrective action has been completed.
5. The application needs to specify that injection pressure be so limited that pressure in the
injection zone does not exceed hydrostatic pressure at the site of any improperly completed or
abandoned well within the area of review. This pressure limitation would satisfy the corrective
action requirement, or such injection pressure limitation can be part of a compliance schedule
and remain until all other required corrective action has been taken.
6. CBR needs to address wells within the AOR which penetrate the injection zone but are not
properly completed or plugged.
Specific Comment
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7.

Chapter Q.1, Oil and Gas Test Holes, Page Q-1: DEQ believes that there is a typo in second
paragraph depths rangingfrom 2,641 to 3.956-I believe it should be 3,956 feet instead of 3.956
if they are referring to oil and gas test holes.
Chapter R-Plugginn and Abandonment Plan

General Comment
1. Chapter R needs to state that the well to be plugged and/or abandoned must be in a state of
static equilibrium, with the fluid weight equalized top to bottom, either by circulating the fluid in
the well at least once or by a comparable approved method, prior to the placement of the
plug(s) and/or surface restoration.
Specific Comments
1. Chapter R.2. Groundwater Restoration, Pages R-3 through -11: CBR must clarify that it will
restore any aquifer, the target strata or any overlying strata determined to be an aquifer, if it is
found to be impacted by the permitted activity.
2. Chapter R.2.1.1, Introduction, Page R-4. Paragraph 3,. line 10: CBR should revise the reference to
the hydraulic conductivity of the Chadron FM above the target strata ("10 to 11 cm/sec").
3. Chapter R.2.1.2, Restoration Process, Page R-6, Paragraph 3, line 3: CBR references a Chapter
("Chapter R.2.1.3") which does not exist in the application. Please correct this.
4. Chapter R.2.2, Stabilization Phase, Page R-7: Stabilization phase is briefly discussed, but CBR
does not cover what is going on in the well fields besides samples being taken from restoration
wells. Please explain this process better by describing what is going on during this phase and
why.

1.

Attachment 1-Water Well Registrations
Attachment 1, G-1, El and Cl: These give two different locations for expansion (11.5 miles SE &
15 miles SE). Please clarify.
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