Department of Environmental Quality

To protect, conserve and enhance the quality of Wyoming's
environment for the benefit of currenf and future generations.

Dave Freudenthal, ' ' , John Corra,
Governor ;- . - Director

November 20, 2009

Mr. John Cash

Lost Creek ISR, LLC

5880 Enterprise Drive, Suite 200
Casper, WY 82609

RE: Lost Creek ISR LLC, In-Situ Recovery (ISR) Permit Application, TFN 4 6/268

Dear Mr. Cash,

Enclosed please find the second round of technical comments to responses which were received by the
Wyoming Department of Environmental Quality — Land Quality Division (WDEQ/LQD) District Il Field
Office on October 19, 2009. We apologize for the slight delay in the response, but | believe you have
been made aware of the circumstances that surround some of the reviewers that worked on this
submittal.

After review of statements made in the Summary Section of the First Round of Technical Comments,
there is one point that | believe should be clarified concerning Second Public Notice and subsequent
Permit Approval process. Direction to proceed with Second Public Notice will not be given until the
WDEQ/LQD receives a Letter of Application Approval / Concurrence from the Bureau of Land
Management (landowner). This Letter serves as the required Surface Owner Consent per W.S. §35-11-
406 (b)(xii). :

If you have specific questions regarding the enclosed review, it is suggested that you contact the
individual reviewer for clarification. It is anticipated that Melissa Bautz will return to the office the first
week in January.

) ()

Brian R. Wood
District 1| Hydrologist

w/ enclosure, 2™ Round of Technical Comments

Cc Mr. Harold Backer, Ur-Energy USA, 10758 W. Centennial Rd. Suite 200, Littleton, CO 80127 (w/encl)
Mark Newman — BLM Rawlins, P. O. Box 2407, Rawlins, WY 82301 (w/encl)
{ Ronald A-Burrows; U:S7 Nuclear Regilatory Commission, Federal and State Materials and Environmental
Management Programs-Uranium Recovery Licensing” Branch Mail Stop T-8F5, Washington, D.C. 20555-0001
(w/encl)
Don McKenzie/Matthew Kunz, Cheyenne WDEQ/LQD-> TFN 4 6/268 Lost Creek ISR File (w/encl)
Mark Moxley - Lander WDEQ/LQD-> TFN 4 6/268 Lost Creek ISR File (w/encl)
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Memorandum
File: Lost Creek ISR, LLC Uranium Project, Permit Application, TEN 4 2/628
From: Melissa L. Bautz — WyDEQ/LQD District Il Geologist (MLB)

Amy Boyle - WyDEQ/LQD District I Hydrogeologist (AB)

Mark Moxley - WyDEQ/LQD District II Supervisor (MM)

Craig Smith - WyDEQ/LQD District II Vegetation Ecologist (CS)
Steve Platt - WyDEQ/LQD District II Wildlife Biologist (SP)

Matt Kunze, WyDEQ/LQD Cheyenne Natural Resources Analyst (MK)
Brian R. Wood - WyDEQ/LQD District II Hydrologist (BRW)

Date: November 20, 2009
Subject: Second round of Technical Review comments on Lost Creek ISR Application, TFN 4
2/628

This memorandum contains the WDEQ Land Quality Division’s (LQD’s) technical comments on Lost
Creek ISR’s (LC’s) responses to LQD’s first round of technical comments. The application submitted was
received at the WDEQ/LQD Lander office on December 20, 2007 and it achieved completeness on May
20, 2008. Preliminary technical comments were provided by Matthew Kunze (LQD Cheyenne) in a -
memorandum dated August 8, 2008 and by Amy Boyle (LQD Lander) in a memorandum dated August
26, 2008. Final technical comments were provided by LQD Lander staff in a memorandum dated January
30, 2009. :

Responses to Amy Boyle’s 44 comments (August 26, 2008) were received on May 5, 2009. A second
round of comments was sent to LC on June 19, 2009. Eighteen of the original comments were resolved,
and two new comments were generated as part of that review.

On October 19, 2009, LC submitted responses to the final technical comments (those cited in the January
30, 2009 memo). Below is LQD’s review of LC’s responses to the final technical comments. The format
is as follows: The original LQD comment appears first in normal font (with the commentator’s initials in
parentheses at the end). A summary of LC’s response follows in italics. Lastly, the LQD’s determination
of the response’s adequacy follows in bold face print.

Volume 1 (Adjudication):

1)  The Appendix E map (Plate E-1) must show all lands to be affected by the operation, including all
proposed or potential well fields. The permit boundary should be reflective of the extent of
proposed mining. The permit area should encompass all lands that are proposed to be affected and
some reasonable buffer around the affected lands. Conversely, if an area is not going to be affected
by the proposed operation then it shouldn’t be in the permit area. Based on Figure OP-2a, there are
large portions of the permit area (entire sections or half sections) where no proposed operations are
shown. Unless there are reserves that are proposed to be mined in these areas, then these lands
should not be included in the permit area. The “additional resources known to exist within the
permit area”, mentioned on page OP-6, must be shown in some fashion order to justify the size of
the permit area. (MM)

FADIVISION\EVERYONE\LOST CREEK REVIEW\2nd-round_tech-review\LC 2nd Round Review 110409.docx
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2)

LC'’s Response: The size of the Permit Area was based on a nuniber of factors, in particular: the
necessary spacing for the deep disposal wells; potential development; and practical land use
COn; szdet ations.

With respect 10 the decp wells, ﬁve wells are cwiently planned To ‘accommodate regulatory
requirements and’ meet the necessary injection criteria, the wells are widely spaced and located in
Sections 16,18, and 19 of Towvnship 25 North, Range 92 West and Sections 13 and 25 in Tow nship
25 North, Range 93 West. Plate OP-1 has been updated to show the locations of the wells.

With respect to potential development LC ISR, LLC is interested in potential exploration and
production targets'in areas near (or ver tical to) the proposed mine units. Rather than ‘piecemeal’
the baseline dafa for these areas, LC ISR, LLC conszdered it more effective to cover a larger area
at one time. In addition, this approdch provides more data for these areas than would be obtained

Sfora Drzllmg NOtlf cat;o_n :

CR R

With respect to practzcal land use conszderattons the Permit Area boundarics are in some cases
designed to coincide With ‘claim block’ or lease boundarzes These boundaries may extend outside
areas of interest for exploration or productzon but for easier’ administration, they were included in
the Permit Area.

Response not acceptable.“ Comment stand_s as -written. (MM)

" The Appendix E map (Plate E-1) as well as, all of the maps that are presented on a USGS quad
"map base, should be presented at a standard’ USGS scale of 1=2,000’so that they are easﬂy

comparab]e (MM) -
LC'’s Response: T he map. scale has been changed as requested, In addition, the map now shows
the East and West Access Roads which were added to the Permzt Area aﬁer dzscusszons between

N WDEQ LQD and BLM (September 2009)

Response acceptable. (MM)

LRI A P R

New Information - Adjudication

S

A) Form [-UIC - The acreage listed on Page 2 of the form has been updated to include the

~ acreage for the East and West Access Roads and submitted to'LQD. The start and end dates for the

Pr OJect have also been updated
Deanna Hill reviewed the revised Form 1-UIC and found it to be acceptable (MM)

B) Aggendu C- The plate and text have been updated to include the acreage for the East and West
Access Roads.

Response_acceptable. The poitions of Appendix C that describe the east and west access roads
(pages 6 and 7) have been corrected as per my 11/11/09 e-mail to John Cash. (MM)

C) Table ADJ-1 - The table has been updated with the most recent information on the status of the
various permits required for the Lost Creek Project.

The revised materials are acceptable. (MM)
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D) List of Preparers - The list has been updated in response to comments on other sections of the
permit application. :

The revised materials are acceptable. (MM)

Volume 2 (Appendices D-1 through D-5):

New Information - APPENDIX D-I. (LAND USE)

| A) The permit acreage noted in the first paragraph has been updated to include the East and West

Access Roads, and a cross-reference to the Appendix D information for the East and West Roads has
been added. ‘

The revised materials are acceptable. (MM)
B) Figures DI-1a and D1 -1b have been updated to in"ciude the Edst and West Access Roads.
The revised materials are acceptable. (MM)

) New Information - APPENDIX D-3 (ARCHEOLOGY)
A) Attachment D3-2, which is a mitigation, plan for an NRHP site, has been added to the Confidential
Volunie. T he'' Table of Contents for Appendzx D3 and Sectzon D3 I 3 (Agency and Public

Consultatzon) have been updated 1o reﬂect thzs addztzon S s

_ The revised materials are acceptable. (MM)

B) The References page nas replaced to correct a typo in the T hompson reference

The revised matenals are acceptable (MM)

Appendix D5 - Geology

1)

2)

Section D5.2.4, “HlStOI‘lC Uranium Exploration Act1v1t1es Page D5-6: The last paragraph states
that hlstonc and current uranium exploratlons exxst in “other” areas of the Basin. There is no
mention of the adjacent Sweetwater Uranium project in this section. Due to that project’s proximity
to the Lost Creek.prolect it must be discussed here. (MLB)

LC’s Resgonse Sectton D5 2.4 was changed to Sectzon '‘D5.2.4.1 as a result of LC'’s response to a
comment in Amy Boyle s August 26,2008 memo. At the beginning of Sectton 5.2.41, a brief
descrlptton of the Sweetwater Uranium Project has been added.

Response acceptable (MLB)

T

Attachment D5-2, Plates' AD5-2ab,c: These maps need to include sectlon hnes townshlp and
range lines, topography, Toads, and other ground features Durmg the meetmg among LQD and
‘Lost Creek personnel held in at the Lander WDEQ/LQD office on September 22, 2008, an example
of the type of base map features that should appear on all plates/maps in the Permit was
demonstrated and discussed. (MLB)




Lost Creek ISR Tech Review, TFN 4 6/268 -
November 20, 2009 / Page 4 of 79

LC’s Response: The figures and plates in Appendices DS and D6 were revised to include the
requested features and submitted on May 4, 2009 in response to a similar comment made in Amy
Boyle’s August 26, 2008 memo. WyDEQ/LQD, in turn, commented on the response on June 22,
2009. LC is in the process of addressing the June 22, 2009 comment addressing this topic.
Therefore, it will be sent under separate cover.

Response acceptable. LQD will look for revnsed versmns of these plates in LC’s response to the
June 22, 2009 rev1ew (MLB)

Volume 3 (Hvdrologv Appendix D-6):

1)

2)

Section D6-1: The purpose of this section is to characterize the baseline hydrology of the
proposed permit area. The ‘information pr0v1ded concemmg the surface water portion is not
acceptable for the following reasons:

a A map was not provxded that delineates the three drainage basins as described in the text on

- page Dé6-1. 'Figure D6-1, the dramage basin map provided, is a gross illustration of regional

" drainage basins. Please prov1de a dramage basin map that descnbes the three primary
dramage basms w1thm the permit area.

CLC’s Resgons Flgure D6-1 has been revzsed 19 reﬂect the three pr incipal dr amages in the
Permit Area, named (for the purposes of the appltcatton) Western Draw, Western Battle
Spring Draw and Eastern Battle Sprmg Draw ) :

b. ' Please provide the total areal extent w1th1n each dramage basin and w1thm the perm1t area for
the three basins described.

. LC’s Resgons The third paragraph m Sectton D6 1 has been revzsed 10’ mclude this
, mformatzon along wzth channel slope sznuoszty “and dramage density data for the three
prmczpal watersheds '

Y

C.  Please provide runo_ff estlm_ates for various eYeﬁts for the three drainage basins. (BRW)

LC's Response. T able. D6-1b has been revised to include this information.

Response acceptable. The requested revisions have been made. (BRW)

Section D6-2: Fi‘gu‘re' D6-2 is a longitudinal profile of North Battie Spring Draw. Please
illustrate the location on a map of the longitudinal profile; mark the two end points as A and A’ or
use similar notation. Please also state how the profile was generated (e.g., actual survey or using
USGS topographic mapping. (BRW)

LC’s Resgons Figure D6-1 has been revised to include endpoints for the longitudinal profiles of
the three principal drainages; these points correspond to where the drainages enter and leave the
Permit Area. Figure D6-2 has been revised to include all three principal on-site drainages.
Longitudinal profiles were generated from 1:24,000 USGS topographic maps that were imported
into GIS; the third paragraph in Section D6.1.1 has been revised to include this information.

Response acceptable. Figure D6-1 has been revised to include the longitudinal endpoints of the
profile. The text was revised to-indicate that USGS 1:24,000 topographic mapping was utilized to

conduct the drainage system analysis. Analyses of this scale provide a gross approximation of basin
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3)

4)

3) -

hydrology and hydraulics, but because the proposed operation is not a surtace mine the response is
found to be acceptable. (BRW)

Section D6-3: The text indicates that any runoff quickly infiltrates and is either lost to ground
water recharge or evapotranspiration. The text in Appendices D6 and D7 has not provided any
information regarding the hydrologic characteristics of the soils present within the proposed permit
area. Please provide information to support the text (e.g., provide a relatlonshrp based on texture to
hydrologrc 5011 group, infiltration rates, etc.). (BRW)

LC'’s Response. Baseline studies have shown that soils are loams and sandy-loams. The steady-
state infiltration rate for soils with this texture under laboratory conditions is estimated as 0.2 to
0.8 in/hr (Hillel, 1 980). However, the practical infiltration rate is much higher because: a) more
macropores are present under field conditions and at large scales; and b). saturated conditions are
rare in this climate. Infiltration excess (Hortonian) overland flow has not been observed at the site.
The first paragraph in Section D6.1.1 has been revised to include this information.

Response accepta_ble. The text has revised as requested. (BRW)

Section D6-4:  The text indicates that the shallow aquifer is typically 150 to 200 feet below
ground surface. The BLM well (WSEO Permit 3 P551 13W) located in Township 25N, Range 92W,
Section 30 is completed to a depth of approximately 220 and ‘screened from 185 to 215 feet.
Between 128 and 134 feet there is a layer of gray : shale and the static water level at the time of
completron was reported to be 109 feet. It _appears, ‘that ata minimum semi-confined conditions
exist rather than unconfined as portrayed in the text. Please explam the drspanty (BRW)

LC’s Resgons T he text at’ the end of the first paragraph in Section D6.1.1 (Drainage
Characteristics) was intended to provide some very basic information (e.g., type of matérial and
approximate depth to ground water) on the material underlying the drainages. That text (now in the
second paragraph in Section D6.1.1 ) has been revzsed to more closely reflect the discussion of the
regional hydrogeology in Section D6.2.1.5 (Battle Sprzng Formation - Wasatch Formation) that the

" Battle Springs Formation is “typically under confined conditions, although locally unconf ned

conditions exist”. The variation from unconfined to confined conditions is due to the interfingering
of sands and shales tlzroughout the  Battle Springs Formation (see, e.g., Section 5.2.1
(Stratigraphy)). As ‘water was reportedly encountered in BLM Well 4 777 at 184 feet below surface
(fbs), below the shale layers, the static water Ievel of 109 fbs would zndzcate conf ned to semi-
confined conditions, at least locally :
i

Response acceptable. The text has been revised to mclude a brief discussion confinement within
the Battle Springs Formatron (BRVV) '

Section D6-5: Section D6.1.2 contams a discussion of the Robinson Reservoir. I have searched

the WSEQ datdbase believe it was a typo based on other information presented; the true location of

this reservoir being in Townshlp 25N, Range 72W, Section 26. Please remove the discussion
concemmg thlS reservorr and revise the water nghts table accordmgly (BRVV)

LC'’s Response: This typo was verified by WSEO the 26" of May, 2009. Therefore, the discussion
was removed from the text, and Figure D6-3b and Table D6-2 were updated aecordingly.

Response _acceptable. Information regardmg Robinsen Reservmr has been removed from the
application. (BRW)
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6)

7)

8)..

9

Section D6-6:  Please indicate what type of sampler was used to collect water quality samples.

(BRW)

LC's ‘Resganse: Nalgene Storm Water Samplers were used to collect 0.26 gallon (1L) samples of
Sirst-flush streamflow during runoff events.. Section D6.1.3 has been revised to include this
information.. .- Co e )

1

Response_acceptable. The text in Section D6.1.3 was rev1sed to indicate the type of samplers
utilized. (BRW)

Sectic;n D6-7:  Please indicate if discharge measurements were taken and/or can be estimated for
each sample procured..(BRWj) .

LC’s Response: Figur'e'Dxé 5 was renamed D6-5a, and Figure D6-5b was added, showing . snowmelt
discharge in one of the stream channcls in the Permit Area on April 17, 2007. Due to the lag
between the first runoff flush and sample retrieval, the wetted perzmetcr of the channels during first
flush is not known. In the absence of wetted perimeter or cross-sectional area, discharge cannot be
estimated using - typical,. empirically-based approximations such as Manning’s or Limerino’s
equations. When present, surface water discharge at the Lost Creek Permit Area has always been
estimated by qualified personnel as less than 0.5 cfs, so it is believed that the discharge was less
than 1 cfs when the. samples were collected. The fourth paragraph in Section D6.1.3 has been
revised to include this information.

Response acceptable The text in Section D6.1.3 was revised to indicate that an instantaneous
discharge measurement was not obtained at the time of sampling, but rather estimated to be less
than one cfs. (BRW)

Please_submit:the station: site-information for the thirteen surface water momtonng stations (L.C1
through LC13) shown on Figure D6-5 in Appendix D-6. An Excel spreadsheet template for surface
water, “stations . will .  soon be available ' on the LQD "website,
http://deq.state.wy. us/lqd/Uramum Data.htm. A copy of this file is also attached to this memo. In
particular, please provide the station type (stream station, reservoir, stockpond, etc.), stream or
waterbody name, and the location coordinates for each station. Also please note that a separate
spreadsheet (also attached and on the LQD websxte) can be used to submit surface water flow data
if this type of monitoring will occur. (MK) |

LC’s Rcsé ense; The requesfed surface water inforhzation is provided in digital form (Microsoft
Excel) on a CD attached to these responses. ,

Response conditionally acceptable. The Cheyenne Office has not received a copy of the Compact
Disc from District II. Once received and reviewed final acceptability will be determined. (MK)

“ Please submit the baseline lab water quality data that were collected on April 17, 2007 at seven of

the surface water monitoring stations. The lab data are shown in the permit application in Table D6-
4 and Attachment D6- 1 of Appendix D-6. :

LC’s Response: Please see Responsc to Comment #1.

| Response conditionally acceptable The Cheyenne Office has not received a copy of the Compact

Disc from District 1I. Once received and rev1ewed final acceptability will be determined. (MK)
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10)

1)

In future submissions of lab water quality data, please use the preferred list of parameter names.
LQD staff in Cheyenne (Kathy Muller Ogle and Matt Kunze) are available to work with Energy
Laboratories, Inc. to make them aware of the preterred formats for submitting water quality data
electronically. (MK)

LC’s Response: LC ISR, LLC will try to ensure the preferred parameter names are used for future
submittals. However, please be aware that whle LC ISR, LLC will use a certified laboratory for
analytical work, it may not always be Energy Laboratories, Inc. .

Response acceptable. The LQD can provide a list of preferred 'pararnet’er names to whichever
laboratory is used. (MK)

In future submissions of lab water quality data, please provide the laboratory detection limit used
for parameters that were reported as “ND.” LQD stores the value of the detection limit, even if a
parameter is reported as not detected by the lab. LQD prefers the non-detect values be reported as
negative numbers (i.e., -0.001). The baseline data submitted in
Lost_Creek Uranium. Lab_Water. Quality | Data.xls used both negative numbers and “ND.”

LC’s Resgonse LCISR, LLC w1ll try to ensure the detectlon l1m1ts are reported as requested

Resmnse acceptable (MK) . o

Volume 41Appendlces D—7 through D—ll) . '53‘.—3;', - ﬂ-, ;

Appendix D7 - Soils:

1)

2)

3)

Lands to be affected by the operatxon (plant snte ponds roads well ﬂelds etc ) must be outhned on
the soils map. (MM)

LC s Resgonse Plate D7 I and Figure D7-2 were revised to.delineate the areas of anticipated
disturbance: In addition, the soil mapping mformatlor\ was added to Figure D7-2. . '

Response acceptable. (MM) : L "

The s01ls map should be presented at a normal engmeermg scale (1 e. 17=400] or I’ ’—-500 ) The
township, range and county should be. clearly noted on the map. (MM)

LC’s Resgonse Plate D7 1 was rev1sed to'a normal engmeenng scale and clearly 1dent1ﬁes the
township, range and county. The scale for Figure D7-2 has also been standardized.

Response accegtable; (MM)

The soils on lands to-be ?ffected must be mapped at an Order 1-2 level. (MM)

LC’s Response: Order 1 soil surveys were conducted in 2008 and 2009 for the Plant site (2008),
the deep injection well locations (2009), and Mine. Unit One (2008). The results of the surveys for
the Plant site and the deep well locations are discussed briefly in Section D7.4 and.in more detail in
Attachments OP-5a and OP-5b. The results of the survey of Mine Unit One will be included with
the mine unit package. As the areas for additional mine units are delineated in more detail, Order |
surveys will be conducted and the results submitted with the respective mine unit packages.
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4)

3)

6)

7

Response partially acceptab_le. The soils information _for the deep well locations has not yet been
provided. Also it does not appear that the deep well location in the SW % of section 25 was

‘surveyed. The survey for mine unit rio. 1 has not yet been submitted. (MM)

A map must be presentéd to show topsoil suitability/stripping dep'ths‘. (MM)

LC’s Re'sgonsé:' T oﬁsoii sz;itability/stripping depths are included in Section OP 2.5.

Respbnsé not acceptéblé' The dbjectivc is to have a map that clearly shows the depths of soils that
will be salvaged from each site-specific area to be affected. This information is currently not readily
avallable in the permit document Comment stands as written. (MM)

Coarse fragments is one of the criteria in LQD Guiaeline No. 1 for establishing soil suitability.
However, where soils resources are limited and marginal in quality LQD recommends that coarse
fragments not be used as the determining factor for soil suitability. (MM)

LC's Response: The text in the last paragraph ‘of Section D7.4 has been revised to reflect this
recommendation, and it was kept in mind in the evaluation of the Order 1 survey results
(Attachments OP-5a and 5b).

Response acceptable. (MM)

The volumes of soil to be salvaged and stockpiled from the various major affected areas (plant site,
ponds, roads, etc.) should be listed. (MM)

LC'’s Response: Please see Section OP25.

Res Johse not acceptable. “The objeétive is to determine the amount of soil that will be salvaged and
stockplled on a. 51te-specxﬁc basis. The information presented is very general in nature and does not
accurately reflect 51te-spec1ﬁc soil depths. (MM)

The person(s) who condtfntéd }he soils study should be identified. (MM)

LC’s Resgonsé: The Order 3 survey was éqmpletédfby( Victo;'Meyer, a Senior Soil Specialist at
Tetra Tech, and Daniella Rough and Ethan Brown of AATA International Inc. (AATA) in 2006. The
2008 Order 1 soil survey was completed in September 2008 by Dr. Jan Cipra with the assistance of
Duncan Eccleston and Heidi Netter of AATA, and the 2009 Order 1 soil survey was completed by
Jim Nyenhuis with the assistance of Duncan Eccleston. The List of Preparers in the Adjudication
File has been updated to provide more detail if a person worked only.on specific portzons of the
application.

Response acceptable. (MM)
New Information - Soils

A) In Section D7.6 (Geotechnical Investigations), a cross-reference was added to Attachment OP-7
of the Operations Plan, which includes results of the geotechnical work for the Storage Ponds.

B) In Section D7.7 (Historical Disturbance), a sentence about the acreage associated with the
existing two-track roads was added in the first paragraph.
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Appendix D8 - Vegetation

1)

2)

3)

4)

5)

6)

7)

Lands to be affected by the operation must be outlined on the vegetation map. (MM)
LC’s Response. Figure D8-1 was revised to outline the lands to.be affected.

Response acceptable. (CS)

The vegetation map should be presented at a normal engineering scale (i.e. 17=400" or 1"=500").
(MM)

LC’s Response: Plate D8-1 was created to present the vegetation map at a normal engineering
scale references to the plate have been added to the text (next to references to Figure D§-1).

Response accegtablé. (CS)

On page D8-6, section D8.4.1.2, the third sentence rc:fers to Upiand Big Sagebrush Shrubland. ft
appears that the correct referénce would be Lowland Big Sagebrush Shrubland. (MM)

LC'’s Response: The text has been revised dccordihgljf- .

RS T R

kéj)_éns; a:cc'ep;tab_l_e; (CS) J : ’}
Sarﬁéle site/transect locatioiis should be identified ’t‘):y"numbe'.r' oh the iﬁap. (MM) f

LC'’s Response: The .sampl'e‘ site/transect locations are identified by number on Figure D8-1 and
Plate D§-1. , :

Response accepiable. (CSj

Appendix DS. 2, Déscrir;fi:én of Study Area: Precipitation data references appendix 4. Also
reference the weather station as per Chapter 2, Section 2(a)(i)(C)and (D) of the DEQ non- coal rules.
(CS)

LC's Résgonse: The text in Section 8.2 has been mbdiﬁed to reference the weather station.

Respdnse acceptable. (CS)

Appendix DS.S.L Sam@n@Desigﬁ: It is stated that “no control areas or reference areas were
established. The design described is referred to as an “Extended Reference Area” in DEQ/LQD
Guideline 2 Section 3 (B). It can be referred to as such in the permit application. (CS)

LC’s Response: The text has been revised vacco'rdingly.:

Response acceptable. (CS)

Appendix D8.3.5, Collection and Analysis of Vegetation Cover Data: A parenthetical comment is
included explaining what constitutes a “hit”. The remarks are unclear and should be reworded to
better explain what data was recorded. Please explain which hits were used in calculating total
vegetation cover, just first hits or all hits recqrd,ed_ (CS)
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8)

9)

10)

11)

LC’s Response: The text has been reworded to better explain how data were recorded in
accordarice with' WDEQ Guideline No. 2 for Vegetation Studies:

Response acceptable. (CS)

Appendix D8.4.1.1, Up‘land Big Sagebrush Shurblarid Type: The total number of acres disturbed is
not provided. The Operatlons Plan is referenced; however the number of acres to be affected needs
to'be provided as per DEQ/LQD ‘Guideline 2 Section 1 (D). (CS) C

LC’s 'Resgbnse:v "This information has been added to Section OP 2.7 of the Operations Plan.

Response acceptable. The new text reference where to find the information in the permit
application (CS)

Appendrx D8.4.1.2, Lowland Big Sagebrush Shrubland Type: The total number of acres disturbed
is not provided. Thé Operations Plan is referenced; however the number of acres to be affected
needs to pe provided as per DEQ/LQD Guideline 2 Section 1 (D). (CS)

LC’s Response: This information has been added to vSyec.tion OP 2.7 of the Operations Plan. -

Response acceptable The new text reference where to ﬁnd the information in the permit
appllcatlon (CS)

Appendix D8.4.1.2, Lowland Big Sagebrush Shrubland Type: In the first paragraph fourth sentence
there is a reference to Upland Big Sagebrush Shrubland The reference should read Lowland Big
Sagebrush Shrubland (CS)

1

LC E) Resgonse T he text has been revzsed accordmgly

@

Response acceptable (CS) B . .

;"
'

Appendix D8.4.1.2, Lowland Big Sagebrush Shrubland Type: The first paragraph mcludes a
discussion of the: differences between the sagebrush growing in the upland and lowland big
sagebrush shrubland types. These differences could be a sub-species variation in Big sagebrush
(Artemisia tridentata spp. tridentata vs. Artemisia tridentata spp. wyomingensis). If applrcable add
discussion about Big sagebrush subspecies. (CS)

LC’s Response: Although both Artemisia tridentata spp. tridentata and Artemisia tridentata spp.
wyomingensis may occur within the Permit Area, the species was not identified to the subspecies
level. The two vegetation types of the Permit Area were generally delineated based on the height of
the big sagebrush, which is likely attributed to the conditions in which the big sagebrush. was
located. The big sagebrush growing in the shallow draws of the Lowland Big Sagebrush Shrubland
type was often only one to two feet taller than the big sagebrush growing on the adjacent Upland
Big Sagebrush Shrubland areas and, in many cases, was probably the same subspecies. The slightly
deeper soil of the shallow draws most likely provides a better environment for shrub growth. In
other cases, especially along the larger drainages, the big sagebrush, probably spp. tridentata, was
as much as three to four feet taller than those growing on the Uplands. Overall, the-height of big
sagebrush plants varied a great deal. '

The differences between the Lowland and--Upland Big Sagebrush Shrubland are not simply
explained based on two different subspecies of big sagebrush. While the tridentata subspecies may
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12)

13)

14)

1

16)

be more or less restricted to the Lowland areas, the wyomingensis subspecies occurs in both the
Lowland and Upland environments of the Permit Area. The original text was not modified in
response to this comment.

Response acceptable. (CS)

Appendix D8.4.3, Weeds, Selenium Indicators, Endangered or Threatened Species: It is stated that
“the permit area has very few weeds”. This statement should be defined quantitatively. For example
it could be defined in terms of percent cover, number of individual encountered or some other
measureable way. (CS) :

LC’s Response: Only one listed noxious weed species, tansy mustard (Descurainia pinnata), was
noted on the Permit Area. Tansy mustard was observed as scattered individuals in the Lowland Big

-Sagebrush Shrubland. Tansy mustard was not dctually encountered as part of the cover sampling;

however, it did occur within one meter of either side of five of the 20 Lowland Big Sagebrush
Shrubland transects and has a relattve frequency of 1 97 percent. The text has been modified to
include this mformatton

Response aceeptable. (CS) '

e

Appendix D8.4.3, Weeds, Selenium Indicators, Endangered or Threatened Species: It is stated that
Tansy mustard is a- “listéd noxious weed species”. Tansy mustard is a restricted noxious weed.
Please update to reflect the correct status of Tansy mustard. (CS)

LC’s Response: Th_e text in Section D8.4.3 has been revised accordingly.

Response acceptable. (CS)

Appendix D8.6. Conclusions: There is no discussion of vegetative cover in the conclusions section.
Please adda general statement addressmg vegetatwe cover. (CS)

LC'’s Response: Two bullets concerning vegetatzve cover were znserted into Sectzon 8.6.

v

' Response acceptable (CS)

F1gure D8-1, Vegetation Map The: scale of this map lis approx1mately 17=1760". The scale of the

vegetation map must be greater than 171000’ as per DEQ/LQD Guideline 2 Section 1 (A). Please
reconstruct map at a scale of 1’=1000" or greater. (CS)

LC ‘.’S:RE’SQ/ onse: Please see Responsé to Comment V4,' D8, #2.

Response acceptable. (CS)

Table D8-5, List of Vegetatlon Species Observed: The cool season perennial grasses and grass like
plants section contains many perenmal forbs. Please separate out the perennial forbs into their own
section. This would be constant with the other vegetatlon tables. (CS) »

LC'’s Response: The table was revised accordingly.

Response acceptable. (CS)
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17) Table D8-9, Eva]uatlon of Sample Adequacy: The variance entries are incorrect. It appears these
enmes are variance’. Please correct the entries of the row t1t1e (CS) - o

LC’s Response The variance entries are correct since vari iancc is the standard deviation squared.

v~ However, the “'s” variable in the footnote should be defined as the “sample standard deviation”.
The variance label and the footnote were revised for c[arlty In addition, the text in Section D8.4.5
was revised. : ,

Response acceptable You are correct the numbers were rlght but were labeled incorrectly.
The issue is resolved. (CS) :

Appendix D9- Wildlife' | , ) “ .
1)  Section D9.3.6, Wildlife: The sage thrasher (ST),is listed in both the third and fourth paragraphs. In

the first instance, ST was not documented on. the stLdy area and in the second instance, it is known
to breed.on the study area. Please correct. (SP) : :

+ LC’s resgonse The Sage Thrasher should not appear in the thlrd paragraph Sectlon D9 3 6 has
been edited to correct thJS eITor. R Co ,

Remnse acc eptable. (SP) . (

2) Attachment D9-2, Wlldllfe " On page 2 of the attachment the table of contents should contain the
page numbers of the identiﬁed sections. Please correct: (SP)

LC s response: Page numbers have been added 10 the T able of Contents of Attachment D9—2

Ty ’.'1 g

Response acceptab]e (SP)

3) F1gure D9 6. Sage Grouse Lek Mzgl Oral and wr1tten commumcatlon between Mehssa Bautz
(LQD) and Ms. Carrie. Dobey (WGFD - Lander) .on January 15 and 16, 2009 revealed that the
Crooked Well sage grouse lek in UTM Zone 13 E 267113 N 4669158 (NAD 1983) at the eastern
end of the proposed Permit Boundary is consxd_ered active by the WGFD. On Figure D9-6, the
Crooked Well lek is designated as “unoccupied”. The WGFD considers this lek to be “occupied”.
This is because the WGFD considers a lek to be “unoccupied” only after 10 years of inactivity at
the lek. Figure D9-6 must depict the Crooked Well lek as “occupled” given the WGFD ] cnterla
Please rev1se the map accordingly. (MLB) ‘ ,

LC’s response: Figure D9-6 has been updated to include the Crooked Well lek’s WQGFD
designation as.“occupied and inactive” (see new Attachment D9-4).

" Response acceptable. (MLB)

New Information — Wildlife Section
Appendix D9 has been updaied to include 2008 and 2009 information. Changes to the text include:
e Revised permit acreage at the end of the Sirst paragraph in Section D9;

e Revised dates in the fourth paragraph in Section D9, the second paragraph in Section D9.3.2
(Upland Game Birds), and first and third paragraphs in Section D9.3.3 (Raptors),
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o Information on the expanded sage grouse survey area in 2009 (ne*ct to last paragraph in
Section D9),; ,

o Updated Table D6-3 with the 2008 and 2009 sage grouse survey data

e A cross-reference at the end of Section D9.3.4 (Waterfowl and Shorebirds) to the new
information on BLM Well No. 4551, which is summarized in Appendix D1 1.

Appendix D11 - Wetlands

1)

2)

3)

4)

The person(s) who conducted the wetlands study should be identified. (MM)

LC'’s response: The List of Preparers in the Adjudication File has been updated to provide more
detail if a person worked primarily on specific portions of the application..

Response acceptable. LC has updated the list of preparers to indicate who worked on the various
sections of the permit. (BRW for MM) :

i

. Section D11-1: The text on page D11- 1 states that “wetland delineation is based on the presence

and abundance of- obligate, wetland plants....” Wetland. delineation is based on. three basic site
characteristics: (1) vegetation, as noted in the text, (2) presence or absence of hydric soils, and (3)
hydrology Please I'CVISC the, text accordmgly (BRW) :

LC s resgons T he text was clarzf ed to mdzcate that all three of the delmeatzon criteria were taken
into-account initially,- but the more detailed wetland vegetation inventory was only done where at
least one of the other criteria (hydrology) might have been met.

Resgonse acceptable Text was added to suggest that all three criteria were used in the evaluatlon
of a potential wetland’s ex1stence or. non-existence. (BRW)

Section D11-2: The, text appears to 1nd1cate that wetland hydrology does not exist at the site.
Assuming the average growing season for the area is 100 days, according to the 1987 ACOE
Wetlands Manual, if the area is inundated for a period of five days (5% of the growing season)
annually, the potential for wetland hydrology exists. I understand that runoff occurs infrequently in
this area, however, given the fact all three wetland areas are identified-under the National Wetlands
Inventory (NWI) program appear to be depressional and over time the bottom of these features
should seal through the deposition of silts, it is certainly plausible that these areas could hold water
for five day minimum period. Therefore, hydrology does not appear to-a limiting factor in a wetland
determmatxon please revxse the text accordmgly (BRW) o

LC'’s response., As noted in the revised text, hvdrology is apparently a limiting factor at one of the
three potential wetlands identified under the National Wetlands Inventory. Battle Spring Well No.
4551 may.have been the water source supporting another of the potential wetlands, but the well had
not been in'use for some time prior to the April 2006 field work, so hydrology may have also been a
/zmztmg factor at this location. As noted above, the text has been clarified, and photographs added,
to provide more information about all three of the potential wetlands.

Response acceptable The. added text and photographs provxde the requested clanﬁcanon (BRVV)

Sectlon D11-3: No photos were prov1ded for the two other NWI mapped wetland areas in
Township 25N, Range 93W, Section 24 and Township 25N, Range 92W, Section 21. Please
provrde (BRW)
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=)

6)

LC s response: Figurés DI11-3 and D11-4, tﬂzic'h include photographs of the two potential wetlands
noted in the comment, have been added. Figure D11-2 has also been updated to include an April
2009 photograph. .

Response acceptable. Photographs have been added for the two other potential wetland areas as
requested (BRVV) . .

Sectron Dl11-4: From on- 51te inspections during exploratlon etc:, | would agree that no wetlands
exist W1thm the proposed perrmt area, however the documentation provided to render this decision
is lackmg as alluded to in the first three comments. Please re-write this section to better support the
supposition that ho wetlands exist within the- proposed permit area. (BRW)

LC'’s response: The text has been clart/‘ ed t0 provzde a more complete descrzptzon of the tetland
evaluation process.

Response not acceptable The reviewer would agree that the site in Section 24 is not a wetland. It is
also agreed that the site in Section 21 is not a wetland as the hydrology is amﬁcrally sustained
through the well However, spemﬁc to Crooked Reservoir, based on the photos prov1ded I would
guess that the hydrology criteria is met (reference the text in Comment D11- -3) and 'most likely
there is probably some gleying or mottling in the soils, thus meeting soils requirement. Vegetation
appears to be the 11m1t1ng factor in the wetlarid desrgnatlon The only clue to this is the statement at
the top of page D11-2 that states “Had wetlands been identified in the field using indicator
species...”. The reviewer would like some expanslon in the text regardmg the vegetation present

-(e.g.a short list of the major species present) because it appears there is'more than just Sagebrush
‘and an ocular estimate of the percentage of upland species present to validate that the wetland

vegetatioh criteria were not met. Please revise the text accordingly (BRVV)

On Figure Dl 1 1, the legend shows the symbol for the ‘plant sité but it does not appear that the plant
site is actually shown on the map Also some of the potentlal wetland locatlons are obscured by the
cross hatch symbol used to show the mine umts (MM) :

LC’s response: The locatton of the Plant has been added to the map. The symbols for the Mine
Units have also been changed because the ‘center’ of each Mine Unit, represented by a circle
within the cross-hatch, was difficult to distinguish from the symbol for a potential wetland,
particularly in the Mine Units with blue cross- hatch. As dtscussed in the text, none of three
potentlal wetlands were within the Mlne Units.

Response acceptable. The map has been revised as requested. (BRW for MM)

New Information — Wetlands Section

There has been a change in conditions at the location in T25N, RI2W, Section 21 since Appendix
D-11 was originally written. The well at that location, Battle Spring Draw Well No. 4551, has been
put back into service and a dirt ‘tank’ established. These changes have been docuinented in
Appendix D9, and cross-referenced in Section D6.3 of Appendix D6.

Volume 5 — (Operations Plan and Reclamation Plan):

Operations Plan (OP)

1)

All maps must be presented at a standard ehgineering scale which should be stated on the map, in
addition to the bar scale. Odd scales such.-as 1"=110" (Fig. OP-7c), 17=1,760" (Fig. OP-2a),
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2)

3)

4)

17=1,540" (Plate E-1), 17=1,620" (Plate C-1), 1"=16" (Plate OP-1) or 1=1,700" (Figure RP-2) are
not acceptable. Typical map scales used in mine permit applications are 1"=2,000" and/or 17=500".
It is helpful to present all maps in the application at a few consistent scales to facilitate comparison
of maps or overlaying them on a light table. (MM)

LC'’s response: The map scales have been reviewed and adjusted to allow for similar and standard
scales. When appropriate, maps were plotted on 11" x 17" paper. Houever when greater detail

was needed, maps were plotted on plates.

Response acceptable. (MM)

The LQD Administrator has determined that an ISL mine ‘permit application must, at a minimum, .
include a detailed plan for the first well field. (MM) :

LC's response: Pursuant to discussions during the June 22, 2009 meeting in Casper between LQD
and LC ISR, LLC, the wellfield package for the first mine unit will be supphed to LOD for review
and approval prior to issuance of the permit to mme

Response acceptable, l?en'dingsubm‘ittal of ﬁ_rSt wellﬁeld package. (MM) , '

Section OP 1.0, Overview of Prom)sed Operation: In the ﬁrst paragraph it states that “the surface
area to be affected by the ISR operatlon w1ll total 285 acres”. However, this figure is inconsistent
with Table OP-2 which 1nd1cates 58 acres w1ll be affected by the operatlon It should be noted that
all of the site’s roads (mcludlng so-called © tertlary roads or two- tracks) must be included in the
total affected acreage. Refer to Mark Moxley s comment number 6 below for more suggestions on
how to address this. (MLB) oo

LC’s Resgonse Table OP-2 dzjferentzates between acres from whtch topsozl is stripped and'
acreage dlsturbed versus acres on whtch topso:l lS left zn place but vegetatlon may be affected.

Response acceptable. Also addressed in COmment OP-6 below.‘ (MLB)

Sect1on OP 1. 1 Site Fac111t1es Layout: should 1nclude a detalled faclhtles site plan map presented
on a topographic base at a scale of 1"=100" with a 2’ contour inferval. All facilities and structures
should be shown, including lay-down yards, parkmg areas site dralnage control features ponds and
topsoil stockplles (MM)

LC’s Resgons Plate OP-2, which shows the locations of the faczlztzes within the Plant has been
added to the permit,

Response partially acceptable Plate OP 2, Plant and Shop Detail, should be rev1sed to address the
followmg
a, The plant, shop and ponds should be labeled :
"’b. The 6975 contour line is mislabeled as 6970 insidé the plant bu1ldmg
c. The location of the plant water well should be shown.
-d. M1scellaneous features, such as the two small squares located southeast of the plant,
should be labeled.”
e. Drainage ,and diversion ditches, runoff control and containment structures should be
shown.
f. The location of the stagmg area illustrated on the in-set drawing should be shown
relative to the plant or Plate OP-1 should be referenced.
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5)

6)

7

g. The two parallel fence lines east of the ponds may pose a hazard to wildlife and could
_probably be replaced by a single fence. ™M)

Figure OP- 2a (and Plate E1): All roads to be improved or constructed including primary, main and
secondary, should be clearly identified ‘and shown on the maps (e.g. Plate E-1 and Fig. Op-2a) and
should be included in the’ perm1t area. Roads that ‘provide access to the site from a formally
de51gnated pubhc road (e g., name and road number) and where maintenance will be incumbent on
Lost Creek must be made part of the permit. Please provide a ROW agreement and revise the

~ permit area boundary to mclude all access roads. Legal descrlptlons should be provided for the

primary access roads from that point that they leave the county roads (i.e. the Baroﬂ Road, the
Minerals Ex Road and the Wamsutter Road). (BRW and MM)

LC'’s Response: The permit area has been enlarged to include the eastern and western access roads
per WDEQ-LQD's request. Figure OP-1 and Plate E-1 have been revised accordingly to show the
new permit area and the access roads. Appendu C has been updated to tnclude the legal
description of the permit area including ‘the eastern and western access roads. The permit area
addedfor the roads is 100 feet wzdeforvthe ent;re l_ength of the road

The BLM confirmed in a letter dated September 10, 2009 to Lost Creek ISR, LLC that “Roads
constructed or upgraded for access to mining claims and powerlines constructed for uses incidental
and necessary for mining operations do not requtre a rzght of way permzt " Therefore, no right of
way permit will be sought from BLM

Response acceptable. Plate OP-1 and the’ Apoendlx C have been revised to rnclude the East and
West access roads W1th1n the permit area. No ROW ~agreement is necessary per the BLM letter; it is
assumed that the BLM will include the roads within their Plan of Opérations.. (BRW and MM)

¢

Section OP 1 .0, Overview of Proposed Operation (Page OP-1) and Section OP 2.3, Land Use (Page
OP— 7): These sections state that the operauon will affect approximately 285 acres. Form 1 also lists
285 acres Does thJS ﬁgure include all affected lands such as roads? On page OP-3 it is stated that
each well field will cover about 50 acres. Six well fields @ 50 acres would total 300 acres. Table
OP-2 only lists 58 acres to be affected, which is inconsistent and unrealistic. Table OP-2 should be
removed. Table OP-4 contains a better accounting of affected areas (285 acres). Well fields should
be considered to be affected and should be accounted as such (the monitor well ring is a reasonable
affected area boundary). An accurate estimate of affected lands for the life of the mine, within the
proposed permit boundary, is required. (MM) _

LC'’s Response: Please see Response to Comment V5, OP Comment 3.

Response partially acceptable. The estimate of affected area has been revised upwards from 285 to
324 acres. This appears to be a reasonable estimate based on the information included in Table OP-
2, however the assumptions used to develop the estimate should be clearly described. For example:
it appears that for pipelines and drilling outside of the wellfield pattern areas only the area of the
excavation was counted, not the associated area affected by topsoil ‘and subsoil piles or the area
affected by backfilling and regrading operations. This should be clarified. As another example: it is
stated in the comments column on page 2 of the table that the estimates did not account for pre-
existing road disturbance even though new roads will follow existing two-tracks where possible. Is
this true of all roads? Please describe all assumptions used in the acreage estimates. (MM)

Section OP 1.0, Overview of Proposed Operation: The text indicates that the proposed permit area
encompasses 4,220 acres and the disturbance area will encompass approximately 285 acres. The
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8)

application goes on to state that each well tleld will consist of a reserve block of approximately 50
acres and there are six proposed well fields. This later figure does not include the disturbance
associated with the facilities area. None of the above figures account for the access road. Needless
to say, all of the above is contradictory. While it is understood that there will be some need for .
ancillary areas, Lost Creek has not demonstrated by the permit area must be 10 times greater than
the proposed disturbance. Please address the above. (BRW) '

LC’s Response: The size of the Permit Area was based on a number of factors, in particular: the
necessary spacing for the deep disposal wells; potential development; and practical land use
considerations. With respect to the deep wells, five wells are currently planned. To accommodate
regulatory requzrements and meet the necessary injection criteria, the wells are widely spaced and
located in Townsth 25 North, Range 93 West, Sections 13, 17, 18, 19, and 25. Plate OP! has been
updated to show the locations of the wells.

With respect to potential development, LC ISR, LLC is interested in potential exploration and
production targets in areas near (or vertical to) the proposed mine units. Rather than ‘piecemeal’
the baseline data for these areas LC ISR, LLC cons:dered it more eﬁ”ectzve to cover a larger area
at one time. In addition, thzs approach prowdes more data for these areas than would be obtatned

for a Drzllzng Nottf catton

Wzth respect to practzcal land ‘use conszderattons the Permit Area boundartes are in some cases
deszgned to coznczde with clatm block or lease boundarles These boundarzes may extend outside
areas of interest for e\fploratton or productton but for easzer admtmstratton they were mcluded in
the Permit Area.

Resuse not acceptable. None of the maps 1nd1cate the potential’ presence of ore in Sectlons 16
and 25, thus to include the entire section’ Just “for the sake of one deep disposal well or for
exploratory purposes does not hold merit. Baseline information (e.g., soils, vegetation, and
hydrology) can be collected outside the permit area without inclusion of such lands. In addition
Figure OP-2A indicates that Weil Field 6 will abut the permit area boundary without sufficient
permitted lands available for monitoring well ring 1nstallat10n Please provide further Justlﬁcatxon
for the perm1t area boundary as presented. (BRW) :

Plate OP-1. The proximity of the pond directly adjacent to the processing facilities raises concerns
regarding the following: ability to monitor the pond or conduct any potentlal future corrective
action with little to no room on the west side; the 1nab111ty to expand the processing building to the
east; the inability to use sprayers for enhanced evaporative effect, due to the proximity to the
building; the limited use of noise detérrents to prevent waterfowl from landing on the _pond, due to
its proximity to the plant. (AB)

: LC s Resgonse The locatton of the ponds adjacent to the processzng facilities was selected based

on a variety of factors related to construction and operation needs, including those noted above.
The pond construction, with double liner, leak detection, and redundant capacity (Section OP
294), is deszgned to prevent ‘the need Jor s such extensive corrective action that would require work -
under the processing facilities. Should expansion “of the processmg bmldtng be necessary, other
optzons than_ expansion to the east are considered preferable for a variety of reasons not related to
the ponds. Sprayers are not needed because the ponds will riét be used for evaporatzon (Section OP
3.6.3.1). The proximity of the ponds to the active areas of the Plant may provide as effective as
noise deterrents in discouraging water fowl from landing on the ponds. In addition, the proximity of
the ponds allows for a shorter pipeline to the ponds, reducing the possibilities for leakage along
that length, and for easier access for daily checks of the ponds (Section 2.9.4).
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9)

vV owv \/v

Response acceptable. Despite double liners and leak detection, our expen'ence is that engineered
pond designs will inevitably leak. Chasing and remediating a potential contaminant plume.under
the process building could be costly. (AB) . :

Plate OP-1: The pworrd’desigr‘rs are unacceptap]e for several reasons incfuding, but not limited to the
followmg o ) : ‘ ‘

>_'-;No locatron map ‘was prov1ded Plate OP 1 is not considered a location map as it is of
unacceptable scale’and is not tied to any coordinate system;

-No contour interval is provided on schematics;
No description or detail as to what part of the pond is above and below existing grade;

- No details concerning the piping system for the supply of water to the ponds and transfer of

_ water between ponds
No specifications concerning seaming of the liner system and QA/QC procedures to be

. employed to evaluate the seaming; and

» Pond sizing calculations to address evaporative | loss, 1nﬂows etc under a variety of conditions

to demonstrate that adequate redundancy i in dlsposal exists.,
Pleas_e present.a complete ,set'of designs and speciﬁcagions for the two p_roposed ponds. (BRW)

LC's Resg‘ onse Regzdatory citations pror)ided in WDEQ-LQD s .letter of Apr?l 1, 2009 to.LC ISR,
LLC: WS. §. 35 11- 406(b)(1x) R&R Ch 1], Sec 4(a)(tv) and LQD/WQD Worktng Agreement Sec.
IIIA. : ,

Plate OP—I has been updated and rewsed 0. show the Plant and pond Iocatzons relatzve to the
Permlt Area as a whale. Plafe OP-2 has been added t0. show more detail in the area-of the ponds,
mcludmg topographic contours. Design details for the ponds are included in Attachment OP-A6 to
the.Operations. Plan. The two reports in.the attachment are “Design Report, Ponds 1 & 2", dated
January 2009, and “Techmcal Specifi cation”, dated April. 2008, both by Western States Mznzng
Consultants. Appendlx B of the Design Report provzdes the results of the geotechnzcal investigation
at-the proposed pond location ('Subsurface Exploration and Geotechnical Engineering Report” by
Inberg Miller Engineers dated September 2008).

The storage ponds will be filled from the plant waste water tank(s) via a buried line except where it
is above' grade to cross.the storage pond embankment. The storage pond fluid will be transferred
between Ponds 1 and 2 by above grade transfer pumps and piping with suctions in the storage pond

Sluid. Fluid will be transferred back to the waste water tank(s) for disposal via the same methods.

The primary purpose of the storage ponds is to allow for maintenance of the disposal wells not for
evaporation of waste water. (The “Operations Plan, Sections OP 2.9.4 and OP 5.2.3.1 detail that
purpose.) Therefore, evaporative loss is not included in the water balance calculations, and any
evaporative losses will simply enhance the disposal capacity of the waste water system. See Figures
OP-5a through OP-5f for water balance diagrams.

Pond sizing was based on a normal maintenance or testing schedule for the disposal wells, or two
weeks of 1% bleed from the production stream at maximum design capacity (6,000 gpm).

Single Pond Capaciry = 1% x 6000 gpm x 1440 min/day x 14 days
= 1,209, 600 gallons / 7.48 gal/cu. ft.
= 161,711 cubic fect
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10)

11)

12)

Pond Fluid Depth= 161711 cu. ft. / (1 50_[[. ‘wide x 260 ft..long)
= 3.9 feet deep '

The ponds are redundant in capacity allowing for maintenance of the ponds in the event of a liner
problem.

' Response not acceptable. The original comment stated that the pond designs were not acceptable

for several reasons, but not limited to several items.identified above. The proposed designs do not

© meet the criteria as outlined in 40 CFR 264, SubPart K (see attached). In addition, no details were

provided concerning QA/QC criteria that would be used to evaluate seam quality, only that a
factory representative would be on hand. Please make the appropriate revisions to the designs.

(BRW).

Figures OP-2a and OP-2b show the powerline and olpeline 'layout along with the ore body.-Please
include the location of the Lost Creek fault(s) on these figures as well, as its location is a factor in
the mine’s operations. (AB)

LC’s Resgonsé: Figures OP—Za and OP-2b ‘hctve been revised to show the fault location.

Response acceptable. The two Flgures were revised to show the faults. Greater detall on the
location of the faults has been mcluded (AB) '

Flgure ‘OP-2a Srte Layout A much more deta1led Mme Plan map will need to be mcluded in ‘the
permit. It should indicate all roads, fencmg topsoﬂ plle locations, stormwater dlverswn structures
chemical storage areas, lay down yards, easements, utilities, plpelmes monitor well locations, air
and weather monitoring stations, etc. There should be one comprehensive map that indicates where
any surface disturbance or feature is planned. (AB) .

LC'’s Response: Plate OP-1 has been updated and revised to show the life-of-project disturbance,
and Plate OP-2 has been added to.show more detail at, the Plant. Plate OP-1 also shows estimated
locations of disturbance within the mine units, based on currently available information. The
specific locations of all the surface features in the mine units have not yet been determined and will
be based on the ore distribution within each, mine unit. Therefore, the Mine Unit packages will
include the details requested above as.they pertam to the individual mine units.

Response hot acceptable. Culvert locations are'shown on Plate OP 1 for the main E/W road, but no
culverts have been desrgnated on the roads within the well fields, although, drainages are crossed.
Please indicate whether the Momtor Well Ring and its access road will be located m51de or outside
the fence for each wellﬁeld (AB) '

Section OPl .1 Site Facility Layout: The undergrounri: nower lines should be in conduit, as opposed
to direct burial. This should be specified in the plan. (AB)

LC’s Resgonve All powerlines to the point of transform from 34,500 volts to 480 volts .will be
overhead lines built compliant to rcgtonal raptor specifications (see Response to Comment V5,
OP#34). After transform, lines will be installed per the NEC 2008 Handbook. Specifically, Table
300.5 details the depth of burial and Article 340, Section 11,.340.10, (1) specifies the use of Type
UF cable for direct burial.’

o
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13)

14)

15)

LClI plans to use direct burial cable as allowed in the NEC 2008 Handbook to deliver power to the
header house and to the production wells as needed.

RegLonse not acceptable. LC’s response is acéeptable, however, the reviewer could not find where
the basic information in the response was incorporated into the text. Please make the appropriate
updates to the text and/or direct the reviewer to where the information is located. (BRW for AB)

Section OP 2.1 Project Schedule: How is the amount of time for mine unit development,
productlon ground water sweep, reverse osmosis etc. determined. Calculations should be presented
which indicate the time it will take to perform each step, based on the hydrologlc conditions of the
ore body. (AB) ' .

LC’s Regon‘se The time frames associated with development, production, restoration and
reclamation are based on numerous factors. The main factors in deterniining the progression of
mining at a site are hydrologic condztlons corporate production expectations and corporate
capabtlmes which include knowledge and experlence in the application of in-situ uranium
production and restoration operations. T he response outlined in detail how'LC ISR, LLC has
determznea’ the time requirements Jor each of the ISR steps inFi lgu)e 0P—4a

Res, sponse not acmdble.’ The assumptions outlined in the steps provided in the response should be
provided as part of the permit application. They could be added to a Flgure OP4-c, or mcorporated
into the text of Sectlon OoP2.1 Pro;ect Schedule (AB) CT

Section OP 2.1 Project Schedule ‘What are‘the cnterla t6 move from production into restoration,
and restoration to stablhty momtonng‘? ThlS should be spemﬁed (AB)

LC’s Resgons The ci‘iteridfdr moving frOm pro'duction to restoration are described in Section RP
1.0. A cross- reference to that section has been added to Section OP 2.1. The monitoring that will
take place durmg restoration “and prior to transztlon from restoration to stability are described in
the Iast paragtaph of Section RP 2. 3.2 and in- Section RP 2.5, respectively. ‘Development of the
restoration criteria. is dlscussed in Sectlon RP 2.2 ‘A cross-réference to the appropriate secttons
has been added to Sectzon OP 2.1 . :

Resm)nse acceptable. The_pross ,refer"enéé‘ pfdvides ‘thevhecessary‘information. (AB)

Section OP 2.1, Project Schedule: should demonstrate that reclamation will be contemporaneous
with mining operations. Since the schedule presented in Figure OP-4a is considered to be somewhat
conceptual and subject to change, definitive comm1tments such as the following should be
provided, for example:

seamless transition from production to restoration with no well field down time

no inactive well fields for periods exceeding 30 days

specified minimum restoration flow rates

no more than two well fields in production at any given time

complete restoration of the first well. field, through stabilization, before initiating production
from the 5" well field (MM)

o0 o

LC’s Response: As required in R&R Ch. 3 Sec. 2(k) and Ch. 11 Sec. 5(a)(i), the project schedule
(Figure OP-4a) shows clearly that groundwater restoration activitics will commence directly after
mining operations arc completed in each mine unit and restoration operations will occur
concurrently with mining operations in other units as long as mining opcrations are ongoing. The
schedule demonstrates a coordinated sequence of mining, restoration and reclamation with ground
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water restoration commencing directly following the determination of completion of wranium
recovery (mining) in the first production area, consistent with the. orderly and economic
development of the property. Further, the capacity of the water/waste water treatment systems and
correlation of the capacity with the mining and restoration schedule is clearly demonstrated in the
presentation and discussion of Figures OP-5a through OP-5f.

R&R Ch. 3 Sec. 2(k), and/or other (non-cited) WDEQ-LQD regulations, do not suggest that
definitive commitments should be provided when a schedule is “considered to be somewhat
conceptual and subject to change.” Indeed, the requirement to include a project schedule update
with each annual report reflects an understanding that industrial operations are subject to
changing economic and political conditions. Activities that may be deemed economic can change
from year to year. Never the less, as stated in Section OP 2.1 of the permit application, LC ISR,
LLC has_committed to installing the specified restoration eqmpment and waste water dzsposal
systems przor to commencement of mtnzng at the szte

Figure \OP-4a illustrates that the purchase of the restoration equipment and waste water disposal
systems prior. to the commencement of production will result in an idle investment for the first two
years of the operational life. This action unequivocally demonstrates LC ISR, LLC’s commitment to
achieve the earliest posszble reclamation consistent with the orderly and economic de\teldpment of
the property and to meet the WDEQ staff requirements of this Technical Comment. In fact, this
commitment goes beyond the R&R Ch.-3, Sec 2(k)(i)(d) requirement of orderly and economic
development by truly tgnormg “the fundamental economic principles of opportunity cost, deferrmg
dtscrettonary capital etcpendztures and preservatton of f ntte capztal resources

N .. N 8
Responstble capztal budgetzng practzces give explzczt consideration to the time factor in the value of
money. Timing of capital expenditures is therefore crucial to an investment's success. The
opportunity cost of.an expendzture made in. advance of when necessary is detrimental to the
investment’s overall return. In other words; the money could have been put to better use at the time
‘and the loss of this alternative use represents an opportumty cost. LC ISR, LLC projects that the
advanced expenditure required 10 meet thzs commztment will approach etght million dollars
Another consideration t's the s’carcity of capital LCSR, LLC presently has no sources of operating
cash flows and thus has a finite amount of capital resources available to satisfy the nearly eight
million' dollar’ capital requtrement of thzs prOJect commitment. Any discretionary capital
expenditures should normally be deferred until operatmg cash Sflows are available to fund the
etpendztures The finite capital resources of the company should be preserved to enable the
company to achieve productzon and subsequently generate operating cash flow. A dzscretzonary
capztal e\'pendtture made in advance of when necessary decreases the’ capital resources of the
company and increases the project’s risk without any corresponding increase in retuirn.

Figure OP-4b presents the proposed restoration equipment installation schedule. The figure has
been revised in light of regulatory/permitting delays with both the NRC ‘and the WDEQ-LQD with
the. understandzng that neither agency will allow construction of process facilities prior to issuance
of the licénse/permit. In combination, Figures OP-4a and OP-4b represent LC ISR, LLC'’s detailed
level of advanced planmng and its unprecedented f nanczal commttment to restore the aﬂected
aquiifers in an orderly tzmeframe ' :

ReSponse 'acceptable. The project schedule shown in Figure OP-4a and 4b shows no more than
two mine units in production at any given time and provides for contemporaneous reclamation.

(MM)




Lost Creek ISR Tech Review, TFN 4 6/268
.November 20, 2009 / Page 22 of 79

16)

17)

18)

19)

Section OP 2.1, Project Schedule, Page OP-5: The use of ground water sweep with direct disposal
of the produced water, is no longer considered to be BPT due to excessive consumption of ground
water and resultant impacts to ground water resources. This section (as well as section RP 2.3.1),

.should be revised to clarify that ground water sweep w1ll only be employed when the produced
“water can be treated and re- 1njected (MLB) :

LC’s Response 7 Im commenl was addressed by LCin thezr response to Comment RP]

Refer to LQD’s review of Comment RP1 for acce;sfabil'ity determination. (MLB)

.'gg'e OP-5 (and RP-1), the statement is made that an updated schedule will be supplied with the

annual report if the operation or restoration schedule varies from that shown in Figure OP-4a (and
Figure RP-1). Lost Creek ISR should understand that they are obligated to follow the approved
mine and reclamation schedule (refer to W.S. 35 11-415) If Lost Creek ISR plans to revise the

‘approved schedule then it must be submitted as a permit revision for.review and,approval by LQD.

An updated schedule submitted with an annual -report would be informational, (and would probably

trigger a-request for a perrnlt revision from LQD) but would not replace the schedule in the

approved permit. Please revise these sections to reflect this understanding. (MM)

LC'’s Response: The next to last paragraph. in_Section OP 2.1 and the ﬁrst paragraph in the
Reclamation Plan have been revised to include a commitment to follow the approved schedule or to
seek a revision if necessary. The last sentence in.the first paragraph of Section OP 2.1 has also
been edited to reflect the antzapated average annual productzon :

Response acceptable Appropnate changes have been made to the text on the top of page OP-6.
MM)

Figures OP-5a-¢. These water balance tlow charts should include the average and minimum
evapotranspiration rates of the evaporation ponds to. show the full water balance of the ponds, and
that the ponds are up to capac1ty requirements. (AB)

LC s Resgons The primary purpose of the storage ponds is to allow for maintenance of the
disposal wells. T) he ‘Operations Plan, Section OP 5.2.3.1, Storage Ponds " details that purpose.
E vaporatzve loss is not included in the water balance calculattons and any evaporative losses will

enhance the disposal capacity of the waste water system

Response acceptable. Since these are storage ponds as opposed to disposal (Evaporatlon) ponds,
the evaporation rate is not as relevant, and does not need to be included. (AB)

Section OP 2.2, Additional Regulatory Requirements. Reference is made to the SWPPP, yet a
complete hydrologic control plan for the facilities area and associated appurtenances as well as the
first mine unit must. be included in the Operations Plan. Will water from the facilities area be
diverted to a lined site containment pond. The hydrologic control plan for the remaining well fields -
maybe submitted with the individual well field packages. (BRW and AB)

LC'’s Response. . The drainage plan, stamped by a Professional Engineer, is included as Attachment
OP-4 to the Application. It is important to note that the drainage plan was developed to ensure that
surface water runoff will not cause undue soil erosion or excessive pooling of water. The drainage
plan was not developed to prevent the migration of chemical spills. Due to the low relief of the
area, lack of contaminant sources, and arid condztlons no lined containment ponds for runoff or
other substantial erosion surface water control structures are required. No diversion structures are
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20)

21)

22)

23)

anticipate(?. When roads cross an ephemeral drainage a culvert will be installed. The culvert will
be designed by a professional engineer in accordance with WDEQ-LQOD Guideline 15 (see Sections
OP 1.1 and 2.5.2).

During construction activities, erosion of topsoil into drainages will be minimized as required by
the use of silt fence, hay bales, or other similar systems. There are no plans to alter the natural
drainage within the wellfield areas.

Response not acceptable. The only material presented concerns the WYDES Stormwater Permit
and some general maps that illustrate drainage / flow direction. In the reviewer’s opinion the
material presented does not meet the intent of W.S. § 35-11-406(b)(v). Specifically, generic designs
of the proposed Alternate Sediment Control Measures to be utilized should be furnished as well as
the approximate installation location on one of the drainage maps prov1ded Please provide a
complete hydrologic control plan as originally requested (BRW) ‘

"Table OP 2 and the text on Page OP-7: Section “OP 2.3 — Land Use” states that a total of
* approximately 285 acres will be affected throughout the project. However, Table OP-2 only

indicates 58 acres. as being affected. This inconsistency should be clarified. It should be noted that
Table OP-2 should include all disturbed areas throughout the life of the mine including all “tertiary
roads” (MLB)

LC's Response_: Plea's,e_‘see. Reésponse to C omment OP3..

Refer to LQD’s review oi"' ‘Comment OP6 for aééébtabiiity detérmination. (MLB) |

Section OP 2.4, Cultural Resources Mitigation Program, Page OP-8: In the middle of line 7 in the
first paragraph, after the sentence ending in the word “excavations”, another sentence should be

added. . The. new. sentence must make .a .commitment to add via permit revision any/all
archaeologlcal restrictions and protocol into the permlt document. (MLB)

LC’s Response: 4 paragraph whzch dzscusses erzstzng and future restrictions and protocol has been
added to the end of Section OP 2.4.

Responsé acceptable. (MLI%)_ o
S'ect-loh OP 2.5, Topso.ll Management, .Pagé OP- 8 | The second patagraph of this. seotlon reiterates
that only 58 acres will be affected. However, this value disagrees with the previously stated value
of 285 acres (in the Land Use section of the Operations Plan, Page OP-7). Please clarify which
value Is accurate: 58 acres or 285 acres. (MLB)

LC’s Relsgonse: Please see Response to Comment OP3,
Refer: to LQD"s review of Comment OP6 for aEcépthbility detérmination. (iV[LB)

Section OP 2.5, Topsoil Management, Page OP-8: The text on page OP-8 states that detailed soil
surveys will be conducted at the plant site as well as each mine unit to provide specific information
for topsoﬂ protection and management Given that the first well field package must be included
with the _application, this is not acceptable. The detailed soil survey(s) necessary for topsoil
management decisions and commitments at the first mme unit must be included in the Permit
Application. (BRW and MLB) -
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24)

25)

LC’s Response: With respect to the life- -of-mine disturbance, the detailed soil survey information is

included in Attachments OP- Sa and 5b. Wzth respect to Mine Unit.One, please see Response to

Comment V5, OP#2.

Response_not acceptable.. The reviewer agrees that. the soil survey for Mine Unit 1 could be
submitted prior to permit approval. However, .the long term facilities area surveys are incomplete
(reference Attachment 5b). In addition, the surveys lack clarity in terms of specifying salvage
depths. The comment remains outstanding until the survey in Attachment 5b is complete and
salvage depths are clearly 1dent1ﬁed (BRW)

_éection OP 25, Topsoil Management: should incluoe a.plan for well field layout-and installation to
accompany Figure OP-7c. (MM) o o

LC’s Response: Pursuant to discussions at the jll]?é 22, 200_9, meeting in Casper-With IWDEQ and
LCI, a generic discussion. of wellfield design criteria is included in Section OP 2.5 of the permit
application. ' D : : .

4

' Response not acceptable. Please prov1de a wntten plan and revisions to F1g OP 6 descnbmg and

illustrating in detail the specific measures to be employed during wellfield development operations
to minimize disturbance and protect the native vegetation and soils. These measures should include
up-front planning and ‘installation of roads to. header houses (with topsoil salvage); establishment of
designated temporary off-road traffic routes construction of appropriate drainage . crossings,

culverts or graveled low-water crossings; cent;allzatlon_ and co- -location  of pipelines and utility
lines; restricting off-road operations during, wet or muddy conditions; .orderly and sequenced
installation of wells and utilities, designation.of.zones or corridors of “no disturbance”; use of low-
round pressure vehicles; and appropriate ¢ enforcement of these protective measures.. The goal is to
preserve a substantial portlon (at least 50%) of the native vegetation in the wellfield. If this is not
achievable then topsoil stmppmg may be required pnor to wellfield development (MM)

Sectlon OP 2. 5 Togsoﬂ Management Page OP 8 The thxrd paragraph of this section states that
“Per WDEQ-LQD requlrements topsoil will_not be str1pped from areas where there is minor
disturbance, such as llght-use roads, momtormg ‘stations, fences, and drill sites (except for the mud
pits);”. Given the deﬁmtlon of ¢ ‘minor dxsturbance as .maintaining 50% of the native land
remaining undisturbed, it hds been the expenence of this reviewer that in practice, it is not feasible
to assume that the well fields will witness only minor disturbance. That is, based on this reviewer’s
observations of the disturbance levels associated with delineation drilling at the Lost Creek Project,
it is expected that greater than 50% of the native vegetation will be adversely affected during the
construction of the mine units. In light of that, the LQD will require that mine units and the roads
leading to them be completely stripped of topsoil. (MLB)

LC’s Response’ Pursuant to discussions during the June 22, 2009 meeting in Casper between LQD
and LC ISR, LLC, the mine unit area will not be stripped unless greater than 50% of the area inside
the monitor well ring will be disturbed. Areas impacted by main and secondary roads will be
stripped of topsoil prior to road construction. Tertiary (two-tr: ack) roads will not be stripped of
topsoil as a general practice. However, portions of tertiary roads may be strtpped of topsoil and
improved as needed to ensure the road remains in good condition. :

While LC ISR, LLC fuldly intends to comply with the verbal agrcement from the June 22, 2009
meeting, LC ISR, LLC believes it is important to document why stripping of topsoil within the mine
unit is not considered a regulatory requirement or advisable from a technical standpoint.
Regulations pertaining to topsoil protection can be found in WDEQ-LQOD Rules and Regulations
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.Clzapter 3 Section 2(c)(i) through (iii) and ‘Chapter 11 Section 4(a)(iii). The language in both
chapters is very similar. With regard to topsoil protection in the wellfield, Chapter 11 Section
4(a)(iii) states in pertinent part,

“The Administrator may authorize topsoil to remain on areas where minor disturbance
will occur. associated with construction and installation activities including but not
limited to light-use roads, signs, wellfields_(emphasis_added), utility lines, fences,
monitoring stations, and (lrlllzng provided that the minor disturbance will not destroy the
protecttve vegetative cover, increase erosion, nor adversely affect the soil resource.

It is LC ISR, LLC s position that stripping of topsoil within the wellfield area will create more
disturbance (water and wind erosion and topsoil degradatton) than leaving it in place. This
assertion is based on many factors including:

. Experzence at other facilities, such as Wellf eld 1 at szth Ranch Because of the sandy nature

. of the soils in this wellfield, erosion and re—establlshment of vegetation were problematic after
‘wellfield installation, even though topso:l was not stripped. Ultimately, use of a cover crop
(alternated in rows with the permanent seed mzx) was necessary. Had the topsoil been strzpped
it is likely the problems would have been even worse; .

o The results. of a study performed by the Unzverszty of Wyomzng College of Agriculture entztled

- ”Fmal Research Report: .Topsoil Management on ln-§ttu Uranium Wellfields” by P. Stahl et.
al. This study, funded by the Wyoming Mmzng Association and developed from suggestions and

. comments from the Wyoming. Department of anzronmental .Quality was fi nalzzed in January
1998,

o 4 September l 4,. 1 998 letter from WDEQ Dzrector Dennzs Hemmer to. the Dtrector of the
Wyoming Mining Association Marion Loomis stating in pertinent part, “With regard to topsoil
management at in-situ operations, you.were concerned that DEQ would require stripping of
the entire wellfield. I will not support a requirement to strip the entire wellfield. While our first
priority in reclamation must be preserving topsoil. other than.wasting or losing topsoil and

" contaminating topsozl 1 belzeve one of the_ most. destructzve actions we take is stripping and

~ stockpiling topsoil. s e .
Stripping the topsoil will result in the removal and destruction of 1 QO%lofethe vegetation cover and
associated root systems. By leaving the topsoil in place, at least some of the vegetation will survive,
and the root system will help maintain the soils integrity thereby minimizing wind and water
erosion. The subsoil at the site is composed of generally unconsolidated. fines. When exposed to
wind- and rain this subsoil easily erodes and may- contribute fo increased sediment . load in
ephemeral drainages and decreased air quality. In addition, a particular concern at the Lost Creek
site is the preservation of sagebrush. The ability of sagebrush to recover after mechanical damage

(as opposed to fire damage) has been a bane to those trying to clear lands for other purposes. In

this case, retaining as much sagebrush as posszble should help with respect to wildlife habitat.

Finally, stripping of .topsoil requires the. use of heavy equipment such.as scrapers and blades. This
equipment will cause as much, soil compaction as the relatively light equipment that will be used at
the sight otherwise. A loaded scraper commonly used to strip topsoil tips the scale at 70,000 to
144,630 pounds ( Caterpzllar 613G and 623G respectzvely) The next heaviest piece of equipment at
the site will be a 60,000 pound drill rig. Stripping of topsoil requires that the scraper drive over the
soil to pick it up and then drive over the topsoil pile to lay down the load. During reclamation the
process will be reversed and the scraper will drive over the soil twice.more. The rough soil will
then have to be smoothed with a motor grader- before revegetation. LC ISR, LLC realizes that
typical operations within a mine unit will result in topsoil compaction. However, the cffect of
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26)

compactzon will be mitigated by ﬁeeze/thaw cycles and if necessary by ripping of some arcas
befo:e revegetation.

LC ISR LLC s agrees with WDEQ LOD Guideline 4 Attachment I[I Section I whzch states in part,

“To "minimize disturbance below the szuface preserve s0il structure and facilitate the
reestablishment of native vegetation, topsoil and subsorl are generallv not str tpped and stockpiled
Jor the entire wellfield.” Areas where the topsozl resow ce cannot be protected should be stripped -
(i.c. building sztes tlenches graveled roads and areas susceptzble to deleterious contamination
from chcmtcals)

Response acceptable. The LQD agrees that LC’s statements generally reflect the agreements made
during the June 22, 2009 meeting in Casper, however it was LQD’s understanding that LC would
provide a pro-active plan that would explain how they would preserve 50% of the native vegetation
in the wellfields. Installation of the first wellfield will be monitored periodically by the LQD to
ensure that 50% criteria are met. If the 50% criteria cannot be met, the characteristics of the soils
present indicate that they can be easily eroded if vegetation is not present thus, it maybe prudent to
temporarily stockpile the topsoil. When topsoil is stockpiled for a relatively short period (e.g., less
than a year), a v1ab1e seed source still exists and revegetatlon success is generally good. (BRW for
MLB)

‘Section OP'2.5.2 Long Term Topsoil Protection, Section OP2.6 Roads, Figure OP-2c. Topsoil

stripping of roads has not been mentioned but is required for topsoil protection. The text should

commit to topsoil stripping for roads and Figure OP-2¢ should also indicate that topsoil will be
stripped. The amount of topsoil to be stnpped should be spec1ﬁed and the height, dimensions, and
locations of topsoil piles should be detalled In addmon the seed mlxture for the topsoil piles
should be spec1ﬁed (AB) .. o

LCs Resgonse The text in Sectzon oP 2 6 has been revised to state primary and secondary roads
(as defined in’ WDEQ LQD Guideline 4 Attachment TII Section "III(B) will be stripped of topsoil.
Figure OP-2c is intended to show road design and therefore has not been revised to discuss topsoil
removal.

Topsoil depths in the areas around the plant facility, primary and secondary roads, and the first
wellfield have all been characterized by Order 1-2 soil surveys. The results of the soil surveys in the
area of the plant facility and roads is provided, in Attachments OP-5a and 5b of the permit
application. Results of the sozl survey for ‘the frst mine unit will be prowded in the mine unit
package.

The long-term seed mixture to be used on long-term topsoil piles is given in Table RP-3 with the
exception that shrubs will be removed from the mix. An initial vigorous cover crop, such as sterile
rve, may be planted to stabilize the topsoil pile and then the' final long-term seed mixture
interseeded. ‘

Response not acceptable. Section OP2.6 has been revised to include a commitment to strip primary
and secondary roads. Please include a statement clarifying that soils in and adjacent to existing two-
track roads that will be upgraded to secondary roads will be stripped. Soil survey information has
been provided in Attachments OP-5a and OP-5b. No changes were made to Figure OP-2¢c, yet in
the cross sections of the road designs these figures indicate “original grade” with gravel applied on
top of the original grade. This seems to imply that no topsoil is stripped. Please change “original
grade” to a term that indicates that the topsoil has already been removed. (AB)
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27)

28)

29)

Section OP 2.5, Topsoil Management. Paragraph 3 states that topsoil will not be stripped from light
use roads. It is stated that roads to monitoring wells will not be upgraded. Given that the monitoring
wells will need to have year round access, if snow removal is necessary to access an area, then the
road should be upgraded, and the topsoil should be stripped. (AB)

LC’s Response: Pursuant to discussions held on June 22, 2009 in Casper between LQD and LC
ISR, LLC, roads to monitor wells will only be stripped of topsoil if the roads must be upgraded to
maintain their mtegrztv The statement referenced in Section OP 2.5 has been revised to document
this agreement. This approach is consistent with WDEQ-LQD Guideline 4 Attachment Il Section
VI(E) which states that topsoil is generally not salvaged from monitor well roads.

Response acceptable Section OP 2.5 Paragraph 3 was S revised to _provide for topso1l stripping of a
monitor well road if required to maintain its integrity. (AB)

Section OP 2.5.2, Long Term Topsoil Protection: should specify that all topsoil stockpiles will be
sloped on all sides to 3:1 or flatter and will be promptly drill-seeded with the permanent seed mix,
mmus the shrub spec1es (MM)

LC'’s Response. Section OP2.5.2 has been revised to state that all [ong—term stockpiles of topsoil
will be sloped on all sides at a slope of 3:1 or less and reseeded as soon as possible using the
approved seed mix, minus the shrub species.

Résponse acceptable. T'he;te'xt{in‘S;ee’tion 2.51.2.'1 -hes"h"een revised as requested. MM)

Section OP 2.6, Roads, Page OP-10 and Figure OP-2a: The first paragraph of Section OP 2.6 as
well as Figure ‘OP-2a neglect to acknowledge and/or depict the roads that will be needed. to access
monitoring wells (sometlmes referred to as temary rroads). These roads must be discussed in the
text and must be deplcted on Figure Op- 2a Temary roads must also be depicted on any other
figures depicting the project’s roads. (MLB) '

ER B

LC’s Resgons’e: Plate OP—I has' been updated' to show the approximate location of all proposed
roads. The location of roads will be need to be adjusted as the ore body is further delineated. LC
ISR, LLC will submit the proposed changes to WDEQ-LQD for review and approval The stte road
map. will subsequently be adjusted to accurately reﬂect road locattons

Please noté that the first paragraph in Section OP 2. 6 is intended to dzscuss prtmary and secondary
roads. The fourth paragraph discusses two track roads that will be used to access monitor wells.
Each figure within the application serves a speczf ic purpose(s). For example, Figure OP-I shows
the site layout including the rodds. T herefore it zs not reasonable 10 put all the roads on all of the

f gures This would result in zl[egzble figures.

Response not acceptable. The text discussion is generally acceptable. However, the text indicates
that Secondary Roads will be utilized to access the various deep well injection sites. Figure OP-1
shows a Secondary. Road that accesses a deep dxsposal well in the SESE of Section 19 that connects
t6 nothing. Addmonally, the Secondary Road that connects to the deep well injection site in Section
16 connects to an existing two- track. ‘According to the reviewer’s interpretation of the text this two-
track would be upgraded 10 a secondary road and should be 1llustrated as such. The map legend
should differentiate between Primary, Secondary, and Tertiary Roads as they will be constructed to
different standards. Finally, Figure OP-1 and others which illustrate road locations do not illustrate
the same alignment as what is shown on Plate OP-1. Please revise the submittal accordmgly (BRW
for MLB)
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30)

31")

32)

33)

Section OP 2.6, Roads, Page OP-11: The fourth paragraph acknowledges that tertiary (two-track)
roads will be needed and used to access the monitoring wells and header houses at the project. The
text indicates that some pre-existing two tracks can and will be used for these purposes. However,
the text also refers to the routes that will be taken to some monitoring wells and header houses as

“travel routes”. The inference of this reviewer is’ that these are paths beaten through the sage brush
where there i is no preex1stmg two-track. Travel routes wili quickly become two-tracks which will,
1n turn, Tequiire Teclamation at the end of the project. All of the site’ s roads, two-tracks, and travel
routes must be accounted for in the text as well as site maps. (MLB)

LC'’s Response: Figures OP- 2c and OP-7b are incorrect based on the Bureau of Land Management
publication. “Engmeenng Road Standards, EAcerpts from BLM Manual, Section 9113, 1985".
Figure OP-2c¢ has been revised to show the * ‘Secondary Access Road” width as 14 feet and the
borrow ditches as 3 feet each. Figure OP-7b has been revised to show the ““Secondary Road " as 14
Seet wide. Table OP-4 has also been rewsed based on the above as well as the Response to
Comment V5, #3

Response not acceptable. The LQD accepts LC’s response that the exact location of roads with
respect to specific mine units will be submitted with the corresponding wellfield package. However,
the text within Section 2.6 does correlate with Flgure OP-6A. See also ‘Comment 31 below. Please
update the figure accordmgly (BRW for MLB) "

Section OP 2.6, Roads: discussés the primary access road to the plant and secondary access roads to

the mine units. Figure OP-2c illustrates the main access road with a 20’ wide surface and secondary
access road with a 12” surface. Figure OP- Tb 1s somewhat inconsistent. It shows a “main road” with
a 20’ surface accessing the well ﬁeld and a'15’ w1de secondary road in the well field. Table OP-4
lists main access road, maxn roads and secondary roads Clarlﬁcatlon is needed relatlve to road
classifications and widths. (MM) - ’

Response not acce J)table There 1s stlll 1ncon51stency regardmg road widths. Frgures OP-2c and 3¢
show the secondary roads belng 12’ w1de Figures OP 6a and 6b show secondary roads bemg 15’

wide. (MM)

Section OP 2 VeLatlon Protection and Weed Control, Page OP-11% The second paragraph in
this section ended with an ending quote, w1th no precedlng quotatlon mark. This appears to merely
a typographical error. (MLB)

LCs Resgcnsé.' The typo has beqn corrected.

Response acceptable. The typograp_hical error was corrected. _(MLB)'

Sections OP 2.8.1.2 and OP 2.8.1.5 should discuss speed limits on the various roads, including
signage, employee training and enforcement policies, specifically in regards to minimizing vehicle
collisions with wildlife and llvestock (MM)

LC'’s Response: The specific provisions of the Wildlife Protection and Momtor -ing Plans have been
moved from Section OP 2.8 to Attachment OP-6. Section 1.4.1 of the attachment now includes

mformanon on speed limits, training, and road usage

Response acceptable. (SP for MM)
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34)

35)

36)

37)

Section 2.8.1.4, Transmission Line: discusses power transmission lines. Raptors perching on power
poles are a threat to sage grouse. Power lines should either be buried or raptor perch guards should
be provided to deter raptor perching, in addition to minimizing the risk of electrocution. (MM)

LC’s Response: The specific provisions of the Wildlife Protection and Monitoring Plans have been
moved from Section OP 2.8 to Attachment OP-6. Section OP 2.8.1.4 stated that roost guards would
be included on transmission lines and power poles, and that commitment is now in Section 1.2.2 of
the attachment. '

Response acceptable. (SP for MM)

Section OP 2.8.1.3, Fencing and Screening. Fencing design and ‘specifications should be presented
in the Operations Plan. Wildlife fencing, mud pit fencing and security fencing should each be
specified. (AB)

LC’s Resgonse The speczf ¢ provisions of the Wzldlzfe Protection and Monitoring Plans have been
moved from Section OP 2.8 to Attachment OP-6.. Sectton OP 1.3'3 of Attachment OP-6 dlscusses
fencing. Based on preliminary discussions with Mr. Scott Gamo of WGFD on August 18, 2009, use
of fencing that is intended to preclude access by all wildlife to the mine units (e.g., Type I and Il
fencing) is not recommended due to mortality and injury concerns. Use of Type Il fencing (to
restrict access by cattle and wild horses) would be consistent with the approach used at other ISR
operations. The exception veould be in areas of the Plant, such as around the Storage Ponds.

Response not acceptable Sectron 1.3.3 of Attachment OP-6 has been added to address wildlife
fencing around the Mine Units (Type i fencmg) and around the storage pond (Type I fencmg)
What type of security . fencing will be utilized around the processing plant? This should be
addressed as part of the Operatlons Plan as well (AB).

Section OP 2.8. 1.3, Fencing and Screening. A’ water in the ponds becomes concentrated over time,
it is likely that screening will be required. US Fish and Wildlife Service (USFWS) and Wyoming
Game and Fish (WG&F) should ‘be consulteo regarding the ponds and their requirements. Pond
sampling schedule; the type of analysis to be perforrned and screen de51gn should all be presented
in the Operatrons Plan. (AB)

LC'’s Response: Table OP-5 includes the anticipated water quality in the pond, and Section OP
1.3.3 of Attachment OP-6 discusses the pond water quality relative to wildlife. Because the ponds
are not evaporation ponds and because the water in the pond will be replaced perzodzcally the
parameter concentrations are not anttczpated to increase as would the concentrations in an
evaporation pond. The pond sampling parameters and schedule are discussed in Section OP 2.9.4.
As noted in the Response to Comment V5, 0P#54 a copy of Attachment OP-6 will be sent to
WGFD and USFWS for review.

Response not acceptable Pond samplmg schedule and the parameters to be monitored were

provided in Section 0P2.9.4. However, the neéd for any deterrents to birds landing on the ponds

and ingesting the water is under review of WGFD and USFWS This .comment will remain
unresolved pendmg the review of WGFD and USFWS (AB)

Section OP 2.8.2, Wildlife Monitoring, Page OP-13: A separate table summarizing the annual .
wildlife monitoring schedule should be created and referenced in this section. This table must
include a commitment to survey the two mile radius around the permit boundary évery year for new
sage grouse leks. (MLB)
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LC’s Response. For ease of review by WGFD and USFWS, Attachment OP-6 (Wildlife Protection

_ . Plan and Wildlife Momtonng Plan) has been added to the Operations Plan. Section OP 2.8 has.

38)

39)

- 40)

41)

been shortened substantially and summarzzes the detailed information presented in Attachment OP-
6. Table OP-A6-6 in Attachment OP-6 summarizes the wildlife monitoring schedule, and includes a
commztment 1o survey. the two mtlc radtus around the Permtt Atea for new sage grouse Iel\s every
year. : [

Response acceptable. (SP for MLB)

‘Sectioh OP 28.1, Wildlife Monitoring: This section indicates that “.:.additional [protection]
measures will be implemented as on-site activities...” but they are not specrﬁed Please correct.
(SP)

LC’s ResQons Wzldhfe protectzon measures are described in Attackment OP-6 Section 1.1.
Speczﬁc wildlife protectlon measures are grouped dccordingto Operation restrictions and
New Acttvzty/Mortaltty Reporttng (Section 1.1.1), Infrastructure (Section 1.1.2), Human
Activity (Section 1.1.3), Szte Mamtenance and Reclamatzon (Sectzon 1.1. 4) and Habitat

Enhancement (Secnon 1.1. 5)

Response acceptable. (SP) ‘

Section OP 2.8.1. 3, W11dhfe Monitoring: Thls section indicates that*“...Mine units will be
fenced...”; however, w11d11fe frlendly fences’ 1dentlﬁed in' ZQD Guideline #10 should. be used for
the’ perrmeter fence. This would mean that all ‘mud p1ts would need to be fénced as pronghorn
antelope and other w1ld11fe are capable of penetratmg the perlmeter fence Please: correct (SP) '

LC'’s Response: Please see Re_sponse. to Comment V5, OP#35.

< i

Response acceptable. '(SI:’::) e

Section OP 2.8.1 .3, Wildlife Monitoring: Fences should not be removed until vegetation is well
establlshed Please correct. (MM)

LC’s Resgons Attachment OP-6 Section 1.1.2.3 states that the mine unit fences will be removed
after ISR operations are complete and vegetation has become reestabltshed unless otherwise

approved and agreed upon with the Landowner (BLM)."

Response acceptable. (SP for MM)

Section OP 2.8.1.3, Wildlife Monitoring: By only committing to net or use other deterrence only IF
fluid storage ponds are determined “to be harmful” to birds, LC ISL is proposing to wait until a
violation of the Migratory Bird Treaty Act (1971) occurs. Before a “taking” occurs, LC ISL should
take preventative measures. Netting or other measures should be put in place immediately upon
construction of any fluid holding structure larger than a mud pit. Please correct. (SP)

LC'’s Response: Please sce kesponse to Comment V5, OP#36.

Response acceptable. (SP)
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42)

43)

44)

43)

46)

Section OP 2.8.1.5, Wildlife Monitoring:  This section should commit to a speed limit of no more
than 30 mph to minimize vehicle collisions with wildlife. Please correct. (SP)

&

LC’s Response: Section 1.1.3.1 of Attachment OP-6 commits to a speed limit of 30 mph for the
main access routes, and no more than 20 mph on secondary roads.

Response néceptable.'(SP)

Section OP 2.8.1.6, Wildlife Monitoring: This section identifies “...wildlife enhancements in the
Permit Area or nearby areas not proposed for dlsturbance . Do “nearby areas” include only lands
within the permit area or are those outside the permit area included as well ? Affecting areas
outside the permit boundary may represent an LQD Regulatory conflict. Although interagency
coordination may relieve LQD concerns. Please correct. (SP)

LC’s Resgons Attachment OP-6 Section 1. 1 5 describes a commitment to work with BLM and
WGFD to develop habitat enhancements in areas that are outside the Permit Area, but nearby, if
these are deemed desirable by permitting agencies. If thése measures represent a regulatory.
conflict, or are not deemed deszrable and feasible, they will not be undertaken.

Response 'acceptable. (SP)'

Section OP 2'8 Wildlife Monitoring. Only monitoring of raptors and sage grouse is listed, yet
vertebrates are also required to be monitored (AB) .

LC’s Response: The Wildlife Monztorlng Plan is presented in Attachment OP-6 Section 2.0. LC ISR,
LLC commits to monitoring: big game; sage grouse/upland btrds raptors; Migratory Birds of High
Federal Interest,; and lagomorphs (as prey abundance for raptors, Section 1.2.3). When completing
other wildlife surveys, incidental' observations of federally listed Threatened and Endangered
Species, non-game manimals, non-gamé birds, and reptiles and- amphzbzans made will be recorded,
and these will be summartzed in the Annual Report.

Response not acceptable Attachment OP-6, Wildlife Protection Plan and Wildlife Monitoring Plan
has been added to ‘the permit. Big game (pronghom), lagomorphs, raptor, sage grouse and
mlgratory birds are all included as part of the momtormg plan This plan has been submitted to
USFWS and WGFD and the permit will need to include their recommendations. The monitoring
will need to comply with the recommendatlons The LQD (Steve Platt) will need to review the
written responses from these agencies. This'item is unresolved pending submittal and review of the
USFWS and WGFD recommendations. (AB)

Seotion‘.OP 2.8.1.4, Transmission Line: Raptor deferrents designs on the tranémiSsion lines should
be presented in the Operations Plan, and also approved by USFWS and WG&F. (AB) .

LCs Response: Please see Responsé to Comment V5, OP#34.

Response acceptable. Attachment OP-6, Section 1.5.3.1 Predatlon states that above ground
transmlssmn lmes will have perchmg and roostmg deterrents (AB)

Section OP 2 8.2, Wildlife Monrtormg This section indicates that the annual report will be
formatted to “...meet BLM requiremerits...”. The. LQD requires an annual report written to the
format speciﬁcatlon of the WQED-LQD (see Required Annual Réport Information — For Large
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47)

48)

49)

Mine Operations, rev. 10/93 on the LQD website: http:/deq.state.wy.us/lqd/). BLM can receive a
copy of the annual report to the LQD. Please correct. (SP)

LC s Response: The Annual Wildlife Monitori ing Report will be formatted to meet WDEQ- LQD.
standards T his commz!ment is made in Attachment OP-6 Sectlon 1.2, ,

‘Response acceptable. (SP)

‘Secfion OP 2. 8.2.1 Raptors It is stated that monitoring will be conducted between April and July,

and also states that it will. be 'scheduled as late in the nesting season as possible. Given known
nesting seasons for the likely raptors to be present, the months to conduct the monitoring should be
spemﬁed (AB)

LC'’s Response: A survey for signs of golden eagle and great horned owl courtshlp or nesting will
be conducted during the first two weeks of February. A survey for great horned owl and golden
eagle nests will be completed in March. A survey will be completed in April to locate most of the
nests ‘of other species. Another survey will be completed from mid-May to mid-June to locate
raptor nests that have become established since the April survey, and to check the status
(activity, number of young birds) of all nests T hese' commltments are described in Attachment

OP-6 Sectton 1.2.3.

I

Resbonse accéptable. Atfaéﬁ'fnent OP-'6, Seetidn A2.3'.'1 Nest Status and Produetion Success, has
been added to the permit and addresses the specifics for raptor monitoring. (AB)

Section OP 2.8.2.1 Raptors. The potential need for wildlife mitigation measures should be outlined
in the Operatlons Plan. Approval from USFWS and WGF . will be required for taklng a nest, or any
raptor deterrence plan. (AB) ' . .

LCs Response Attachment. OP-6 Section .1.2.3 _describes the potential need for mitigation
measures if a raptor nest is found within the area covered by ‘surface activity restrictions. That
section. also commits to consulting USE WS and WGFD to determzne appropriate mitigation
measures. Attachment -OP-6 Sectton 1.1.2. 2 commits to using agency- -approved designs for
anti-roosting raptor deterrents.

Response nor aceeptable Attachment OP-6, Section 1.3.1 Locations and Disturbance Area. states
that if a raptor nest if found within 0.5 miles of project activities, that USFWS and WGFD will be
consulted and if needed appropriate mitigation permits will be obtained. Following USFWS and
WGFD review, they may require that a nesting deterrence plan or other mitigation be in place prior
to mining. This comment is unresolved, pending the review of Attachment OP-6 by USFWS and

WGFD. (AB)

Section OP2.8.2. Wildlife Monitoring: Annual wildlife monitoring repOfts, also need to be included
in the LQD Annual Report. This should be added to the text in paragraph one. (AB)

LC'’s Response: Attachment OP-6 Section 1.0 states that the results and conclusions from each
year's wildlife protection and momtorzng measures will be included in LC ISR, LLC’s Annual
Report to WDEQ-LOD. Section 1.2 of the attachment states that the complete wildlife
monitoring report--including survey methods, results, any trend, an assessment of protection
measures implemented during the past year, recommendations for protection measures for
the coming year, recommended modifications to monitoring or surveying, and any
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50)

51)

52)

53)

recommendations for additional species. to be monitored (e.g., a newly listed species) will be
submitted to WDEQ-LQD each year.

Response acceptable. Attachment OP-6, Page 1, states that the wildlife monitoring results will
be provided in the LQD Annual Report. (AB)

Section OP 2.8.2, Wildlife Monitoring: Once the mine permit is approved the wildlife monitoring
plan will be clearly defined in the permit and it should not be necessary to coordinate with the BLM
and WGED “annually” prior to commencing or during monitoring unless unusual circumstances
occur. Annual consultation with USFWS is generally not necessary unless a T&E species is seen-or
if a nesting raptor is found in spring within 1 mile of current operations or if planned expansion of
the operation area is to oceur within 1 mile that season. Please correct. (SP).

LC'’s Resgonse Attachment OP-6 Section 1.2 states that consultatzon with BLM, WGFD and
USFWS will be occur on an as- -needed basis as needed prior to annual survey work

Response acceptable. (SP)

Sectron OP 28.2, Wildlife Momtormg .On page OP-13 it is indicated that LC ISL will

..document [the] c1rcumstances .” of each. wildlife incident with the operatlon and will included
the mformat10n in ‘the LQD annual report LC ISR should commit to recordmg all 1nc1dences ina
log. book kept at the mme 51te and ava1lable for LQD mspectron Please correct. (SP)

LC’s Response: In Attachment OP-6 Section 2.0, LC ISR, LLC commits to documenting all
instances where PrOJeC[ activities. may have impacted wildlife (such as wildlife/vehicle
collisions on roads, or other mortaltty ‘within the Permtt Area)

Response acceptable. (SP)

Section OP 2.8.2.1. Wildlife Monitoring: Ail available nesting habitat for raptors on the permit
area and within a 1 mile perimeter should be checked for new nests every year (i.e., when the first
survey of each nesting season is conducted). The volume of suitable nesting habitat is relatively
small therefore itis notahuge task. Please correct. (SP) )

LC’s Resgonse Sectzon 2.3 of Attachment OP-6 descrtbes the ertent of the areal coverage and
timing for the raptor surveys As with the baseltne surveys (Appendtx DY), the pertmeter will extend
out one mile from the permit boundary.

Response acceptable (SP)

Sect1on OP2.8.2.2, wildlife Momtormg “Standard protocol” in both instances should be changed
to .cite methods in the baselme study and if d\fferent the method should be clearly stated here.
Please correct. (SP)

LC'’s Response: Sage grouse lek search and lek attendance survey protocols approved by WGFD
and BLM for the baseline studies are detailed in Appendix D9. These methods will be used for
future surveys, as noted in Section 2.0 of Attachment OP-6, unless alternate protocols are required
by USFWS or WGFD.

Response acceptable."'(SP)
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54)

55)

- 56)

Section OP 2.8.2.2, Sage Grouse, Page OP-15: Written documentation from the Wyoming Game &
Fish and U.S. Fish and Wildlife Service which addresses any specific permitting requirements that
they, wish to impose based on the wildlife survey results, needs to be.included in the permit
document. Oral and written communication between Melissa Bautz (LQD- Lander) and Ms. Carrie
Dobev (WGFD-Lander) reveal that the WGFD cons1der in situ uranium,activities to have a similar
effect on sage grouse and sage grouse habitat as does 011 and gas activities.

Speciﬁcally, WGFD’s “Stipulations for Development in Core Sage Grouse Population Areas”
(dated July 31, 2008) states the followmg regarding in-situ uranium: “There is no published
research on specific impacts on sage grouse. Since development scenarios (well density, roads, and
activity) are similar to oil and-gas, assume impacts are similar to oil and gas development. Use
same stipulations used for oil and gas. In-sity uranium permitting should include a requirement to
acquire data on sage grouse response to development and operation.” In light of these concerns
LQD will require that a section be added to the Wildlife Monitering portion of the Operations Plan
that addresses acquisition of data on sage grouse response to development and operation. Attached
is a copy of the above- referenced document from the WGFD entitled “‘Stipulations for Development
in Core Sage ( Grouse Population Areas”. The st1pulat10ns on oil and gas development can be found
at the beginning.of that document. (MLB\ i S

LC s Response: For ease of review. by WGFD and USF WS A ttachment OP-6 (Wzldlzfe Protection
Plan and Wildlife Monitoring Plan) has been added to the .Operations Plan. Section OP 2.8 has
been shortened substantially and summarizes the detailed mformatton presented in Attachment OP-
6. The attachment includes Table OP-A6-1 which lists the stipulations and mitigation (including
comparison of 1SR and oil and gas operatzons) LC ISR, LLC also met with Mr. Scott Gamo of
WGFD on August 18, 2009, prlmartly to dtscuss _sage grouse protection. A printed copy of
Appendzx DY, the Operatzons Plan, and Attachment OP-6 will be sent to Mr. Gamo and the
appropriate. contact. at USFWS, along with .an, electromc copy of the entire permit document.
Correspondence with WGFD and USFWS related to the protection and monitoring plans will be
included in an addendum to Attachment OP-6.

lieébonsé aceeptable '(S'P fdf MLB)

Sectlon OP 2 8.2.2, Sage Grouse: dlscusses momtonng for sage grouse It should be noted that the
project is within the WG&F designated sage grouse Core Area. Please revise this section to include
annual surveys for new leks on the permit area and.a one mile perimeter. Also please reference
WG&F approved survey methods which are described in Appendix B of LQD Coal Rules. (MM‘)

LC’s Response: Attachment OP-6 Section 1.1.1 states that the Permit Area is located within the
South Pass Sage-Grouse Core Br: eeding Area. Sage grouse lek search and lek attendance survey
protocols approved by WGFD and BLM are detailed in Attachment OP-6 Section 2.0. This section
commits to conducting lek searches and lek attendance surveys within a 2-mile radius of the Permit

Area.

Response écceptable. (SP for MM)

Section OP 2.9, Prevention and Remediation of Accidental Releases: In the second paragraph of
this section, the commitment to contact the WDEQ/LQD and WDEQ/WQD within 24 hours of a
release must specify that the contact will be verbal (not merely via e-mail or voice mail). (MLB)
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57)

58)

LC'’s Response: Section OP 2.9 has been revised to confirm LC ISR, LLC’s commitment to comply
with existing regulations by verbally notifving WDEQ/LQOD and WDEQ/WQD within 24 hours of a
qualifyving release.

Response acceptable. The text has been revised as requested. (MLB)

Section OP_2.9,. Prevention and Remediation of Accidental Releases: This section needs
significantly more detail. What is the specific training that will be provided all employees? What is
the frequency of the training? What is the frequency of the inspections to be conducted? How will
the inspections be documented? The detailed procedures to be outlined in the Environmental
Management Programs should be presented as part of the mine permit. Surface and pipeline spills
have been a common occurrence at ISL facilities in the past. The Division is requiring that detailed,
documented, training and inspections be clearly outlined in the Operations Plan. (MLB).

LC’s Response: Regulatory citations provided in WDEQ-LQD'’s letter-of April 1, 2009 to LC ISR,
LLC: W.S. § 35-11-428(a)(iii)(F) and R&R Cp. 11, Sec. 4(a)(vii).

Pursuant to discﬁssiens during' the_ June 22, 20Q9',meeting in Casper between LQD and LC ISR,
LLC, Standard Operating Procedures (SOP) addressing spill prevention and mitigation will be

developed and implemented at the site. The SOPs will specifically address: pipeline installation and

testing; automated system monitoring and alarming; site inspections; spill mitigation; and employee
trammg :

Q__ponse not acce, Ltable LC has s1gn1ﬁcantly updated the text in this sectlon however there is no
indication that SOP’s will e developed as indicated in the response. .The text in Section 2.9 should
be revised to indicate that SOP’s will be developed to address various critical issues from pipeline
installation to spills and mdlcate that the SOP’s will be available on-site for review by the LQD
(BRW for MLB)

Section OP 2.9, Prevention and Remediation of Accidental Releases: , This section must include a
discussiorn;, of how. contammated soils resulting from a spill are to be delineated horizontally and
vemcally Gamma ray and SAR must be included in the parameters measured in the soil. Specifics
on how the depth of contamination will be determined and mapped must be provided. Treatment
protocol must also be addressed in this. section.. Additionally, -the' permit must contain a
commitment to report and track annual releases from the site via a map in the WDEQ/LQD Annual
report. The map should be a cumulative map mdrcatmg the footprint of the recent years spills in
addition to any previous spills. This,map should be accompanied by a table outlining the history of -
each release including the estimated amount (gallons) of the release, footprint of contamination,
depth of contamination, initial contamination Jevels, their ;sample locations, and any history of
remediation efforts. (MLB and AB) ‘

LCs Resvgbns:e: Section OP 2.9 has been revised to address this comment.

Response not acceptable. Section OP 2.9.1 Pipelines, Fittings, Valves, and Tanks has been revised
to include a. discussion regarding spill investigation and reporting. Spills greater than 420 gallons
will be reported to the DEQ within 24 hours, however any spill, .including those less than 420
gallons will need to. be 1nvest1gated and included in the Annual report. This could be more clearly
stated in Paragraph 5 of this section, which states “Within 24 hours of the dlscovery of a lixiviant
spill....” But could be changed to read “Within.24. hours of the discovery of any lixiviant spill
(regardless of the volume)” Also, does lixiviant refer to the solution being injected as well as the
pregnant solution? This should be clarified. (AB)
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60)

Section OP 2.9.1, Pipelines, Fittings, Valves and Tanks, Page OP-15: In the second paragraph, the
depth at which pipes will be buned as well as the depth to which’ freezmg occurs at the site should
be dlscussed (MLB) - :

LC’s Resgons Regulatory citations provzded in WDEQ LOD’s lette) of Aprzl 1 2009 to LC ISR,
LLC: W.S. §35 11- 478(a)(111)(C) TR

Pzpelmes ml/ gencrally be buried benveen 48 and 72. mches below surface. The maximum Project
frost 'line according to 'the National Oceanic and Atmospheric Administration (NOAA)- is
approximately 1.3 meters or 51 inches. However, this depth is highly dependent upon temperature,
traffic, moisture, soil type, etc. The pipelines are buried to prevent freezing when the fluid is not
flowing; such as during a significant power outage ora Iong term processshutdown. S

Response acce Lable The text has been Tevised to md1cate that plpelmes w111 be buned between
48 and 72 inches below ground surface (BRW for MLB)

Section OP 2.9.1, Pipelines, Fxttmgs, Valves and Tanks Page OP-16:" In the first paragraph more

detail on how the flow through pipelires will be monitored must be provided. Specifically, there
should be as commitment to having a central control room where monitoring of pressure and flow
of individual wells and pipelines and system balance on a mine wide and unit basis is automated. It
is expected that there will be alarms requiring a response by a human being and documentation that

~ the alarm was answered and by whom it was answered, etc. It is the reviewers’ belief that a human

being should not have to occupy a-header house to monitor what is occurring in that particular
sector of a given well field. A central control room will also minimize traffic across the site, a
stated-goal of the project: Other items to be addressed include how 'the alarm system will be tested
to verify its integrity; use of tclerance limits to account for nominal deviations in flow and pressure,
who/how the entire system: will be monitored, whether the system .will be monitored 24 hours per -
day and seven days per: :week by-a human.- Wnl the system have redundancy? In the earliest

-meetings among LQD and. Lost Creek. ISR . personnel (along with AATA personnel), a central

control room style of monitoring was explained (by AATA to LQD) to be an integral part of this
project’s design. (MLB and B]RW) . . .
LC’s Resgonse The foIIowmg response is grouped by topic. (Leak Detectton System Integrity,
Tolerance Limits, Oversight, . and Redundancy)

Leak Detectmn _ : o
The basis for monttormg flow and pressure in ptpehnes is the prevention of leaAs There will be
three layers of protection associated with the wellfield instrumentation:

1. Monitor:ing and Data Output
2. Alarm and Notification
3. . Control and Shutdown

1. Monitoring and Data Output:

a. Oxygen: Oxygen pressures will be monitored for abnormal operating conditions.
b. Production Systems: The main header pressurc and flow rate will be monitored as well as
- the flow rate of each of the production wells for abnormal operating conditions. The On/Off
status of each of the pumps will also be monitored.
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C.

d.

Injection Systems: The main header: pressure and flow rate will be monitored as nell as the
Sflow rate of each of the injection wells for abnormal operating conditions.

Header House Sumps: Sump levels and the operating status of the sump pumps in the header
house basements will be monitored and transmitted to the Plant for review/alarm.

2. Alarm and Notification:

a.

Oxygen: High and low data points will be set for oxygen injection piping within the header
houses. If pressures are outside the set points, Operators will be notified via alarm and
Wellfield Operators will address the upset condition.

. Production Systems: The main header pressure and flow rate will have high and low set

points. if there is an upset condition, Operators will be notified via alarm and Wellfield
Operators will address the upset condition. The same is true for individual production well

flow rates as well as the On/Off status of the pumps. Differential flow algorithms may be

utilized to review differential flow status to determine if there is a potential problem.
Production wellheads will have fluid detection systems to alarm of a leak. The fluid will close
a circuit that will generate an alarm either locally, at the plant, or both.

Injection Systems: The main header pressure and flow rate will have high and low set points.
If there is an upset=condition, Operators will be notified via alarm and Wellfield Operators

_will address the upset condition. The same.is true. for-individual injection well flow rates.

Differential flow algorithms .may be utilized-to review differential flow status to determine if
there is a potential prablem Injection wellheads will have fluid detection systems to alarm of
a leak. The fluid will close a civcuit. that will generate an alarm ezther lecally, at the plant or
both. - : ' S

Header House Sumps If sumps have f’uzd in them thetsumps wzll be actzvated ana’ the ﬂmd
pumped into the production header::Anytime the sumps are activated, the Plant Operator will
receive an indication. If-a high level in the sump is received, the Operator will receive an

“alarm and the Wellf eld Operator will address the upset condition.

1 .

3. ControlandShutdown S - N AETEE ;

~a.

Oxygen: Pressure switches and interlocks with the injection system will be utilized to insure

~that oxygen injection cannot occur without adequate flow and ‘pressure in the injection

header. The concept being that if oxygen is only allowed to enter the injection header when

- .water is present, then dangerous concentrations cannot build up in the piping.

'Productioh Systems. There are “several levels of ‘control and shutdown within the
production system. The PLC will be connected to the Plant and will allow for
shutdown/startup of all production wells in upset conditions. The main valve will be capable

-of being shut based on operating conditions, i.e. sump overflow, ruptured flowiine, etc. The

motor control center (MCC) will typically beinterlocked with the sump high level shutoff to
shut-down operating pumps. The wellheads will typically utilize any leaking fluid to complete
a circuit and initiate an alarm in‘the form of either an audible/visible alarmi’ locally or by
transmitting an alarm to the operations center. Simple systems included in the piping include
check valves to insure that pipeline production fluid cannot enter shutdown sections of pipe.

Injection Systems: Control of this system begins. with the control valve where the injection
fluid enters the header house. This valve will maintain the appropriate pressure and flow for

© the local opeérating conditions as well as allow for complete shutdown of infection. Data from

the main flow line and the individual injection wells will-be transmitted to the Plant for
review. If there is an upset condition, operators will be notified and suspect area will be shut
down for maintenance. The wellheads will typically utilize any leaking fluid to complete a
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circuit and initiate an alarm in the form of either an audible/visible alarm locally or by
transmitting an alarm to the operations center. '
d. Header House Sumps: High sump levels will initiate a shutdown in the production wells and
« alarm the Operators.

System Integrity:

As with any system, one of the Aeys to the overall mtcgrtty isa regular presence of Operators in the
mine units. The Opetators ‘will be responszble for taking measurements and looking for leaks and
problems at the header houses. In addition, their regular routine will include checking each of the
wellheads for leaks or salts and repairing them as needed. They will also be requzrca’ to the drive
the pipeline right-of-way and check the valve stations for leaks and signs of moisture. Also key to
the proper .operation .is the additional review of opetattonal data by managers and engineers.
Verzfjnng data through calculation and providing technzcal support to the operators will be routine
to their activities.

Tolerance Limits:

Differential flow algorithms may be utilized to review differential flow status to determine if there is
a potential problem. o

Oversight:

The facility will lzave coverage 24 hours a a’ay 7 days a week from both Wellf' eld Operators and
Planr Operators. . . U : .
Redundancy

The system has multzple components wzth varymg poznts of redundancy including:

e . Flow data capture/analysis and sump alarms and wellhead leak detection in header houses;

o  Flow data.capturz/analysis from the plant 1o the disposal well. and Jfrom the disposal well pump
.. to the wellhead; o .

* -Pipelines have flow measurement at, the dlstrtbutlon and receptton pomts as well as pressure
< ..eomparison. - . ., . ..

Response not acceptable. The response is, to a degree, nebulous. For example, there is nothing

specific in the response to indicate where the alarms will be located (i.e., within a central control
facility, within the wellfield proper, or ?). Suffice as to say the discussion under Item 2 is open-

ended regarding this subject. Additionally, a substantial portion of the response has not been

incorporated into the application text. An operation that relies solely .on field monitoring is

unacceptable. The system operation should be constructed such that pressure and flow of each well

can be monitored, individual well flow rates can be adjusted, and individual wells can be turned on

or off from a central location. A brief discussion as to how the entire system will work should also

be provided (e.g., is everything hard-wired or is telemetry being used for all or part). Please also see

the original comment and revise the text accordingly. (BRW)

Section OP 2.9:1 Pipelines, Fittings, Valves and Tanks. Preventive maintenance procedures should
then be described. Visual inspection of pipelines, fittings and valves should be conducted to detect
seeps or deteriorating conditions. Preventive maintenance schedule for replacement of pumps or
valves, should also be discussed. (AB) L

[

LC'’s Response: Infol ‘mation on equipment design lzfe and inspection has been added to Section
OP29.1.
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Response not acceptable. Section OP 2.9.1 Pipelines, Fittings, Valves, and Tanks states that “visual
inspection of pipelines, valve stations... is the daily responsibility of all mine site staff” and that “it
is the responsibility of mine unit operators to inspect these items on a routine basis” It is
recommended that a formal inspection program (e.g., develop an SOP) and inspection checklist be
implemented on a set schedule in order to document that these inspections are being conducted.
(AB)

Section OP 2.9.1 Pipelines, Fittings, Valves, and Tanks. What will be considered a significant
change in flow rate or pressure to activate the alarm? Which will actually be monitored — flow
rates or pressures? (AB)

LC'’s Responsé: The minimum detectable leakage will typically depend on the area, the system and
the location of the leak. For example: :

LCI is planning on installing wellhead leak detection inside_the wellhead. covers. This detection
system will typically use simple circuit completion as. the-tool to alarm in the event of a leak. In this
case, anything from a drip to a small leak will be detectable if it will “puddle” water.

LCI is also planmng on zmtallmg sumps in the wellf eld header houses The sump pumps will
provide notification to the main system when they become operattonal Again, zf the leak is large
enough to generate two or more gallons, the alarm should initiate. This will alarm and contain all

- leaks within the header. houses. In the case of a catastrophic type failure within the header, house,

the sump pump.will not be able to keep up and a high level shut down point will be reached. At that
time, the injection and production line control valves. will shut and the pumps associated with that
motor control center will shut down.

Leaks berween the header house and the wellhead are the hardest to detect and at the same time the
rarest. There are typically no fittings outside the header house or the wellhead cover, only High
Density PolyEthylene (HDPE) pipe. Typical failures occur at connections or fusion joints. The flow
rates and pressures for injection and production wells will normally be monitored and compared
against themselves through the main system. This is what is normally referred to as differential flow
and pressure analysis. An upset will usually be defined in the 10% to 25% range and generate an
alarm for the operator’s attention. It is percentage based, so the individual alarm status will
depend on the flow and pressure input/output.

As with all'leak detection systems, they are augmented by a strong operations and field presence
with routine checks on pipelines, wellheads and other production components.

Response not_acceptable. Sectlon OP 3.6.1describes the alarm systems that w1ll be utilized.
Paragraph 4 states that “During mine operations, injection pressures- shall not exceed the MIT
pressures, yet the MIT pressures are to be 120-125% of the injection pressure. This statement needs
to be corrected to state that the pressure, will not be within 80% of the MIT pressure. In addition, a
‘formal, inspection program of the leak detection alarm system should be outlined in the permit
application. The program should commit to a frequency level of formal documented inspection with
a checkllst and which personnel will be responsiblé for the mspect10ns should be specified. (AB)

Section. OP_2.9.3 Buildings. Header house and pumphouse details should be presented which
indicate the inclusion of a sump and fluid detection sensors. (AB)

LC'’s Response: Please see Response to Comment V5, OPH#60.
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Response not_acceptable. The response to OP#60 details the leak detection alarm system with
discussions on Leak Detection, System Integrity, Tolerance Limits, Oversight and Redundancy.

_ This detailed information should be included in Section OP3.6 of the Operating Plan. (AB)

Section OP 2.9.3 Buildings. The height of the concrete curbing, the capacity and location of the
sumps in the buildings, and the sloped curb at the overhead doors should all be described in greater
detail. What will the storage capacity be of the building acting as a secondary containment should
there be a leak, splll or tank failure. 1e how many tank faﬂures can the storage capacity

. accommodate" (AB) ~

LC’s Resgons The Plant design incorporates concrete berms designed to contain a spill oj one or
more vessels. The largesr tanks in the plant aré approximately 21,000 gallons each and the total
berm containment volumé is approximately 163,000 gallons. The berms will also contain waste

Sluid released if either the piping or the transfer pumps were to fall All the systems will use

instrumentation in the form of level indication _and pump operatzon ‘indication to support leal\
detectton The volume of containment in each of tne main areas of the Plant is:

Prec:pttatton Room: :

Area ofpreapltatzon room: 39ftx 1785 ft= 696]ft~

Area taken up by tanks/f lter presses/pumps/ramps =7 00 fr
Total useable area; 6961 ft — 700 ft = 6261 ft‘ o
Volume ofslopmgfoundatzon (0.5) x (6261 ft‘) x{ 396f) 1240ﬁ

Minimum height of berm: 0.5 fi

Volume of bermed area: 0.5 fi x 6261 7 ~3 1 3 0 ft

Volume of sumps (2'at 18 f¢ each) = 36 f1 o

Total contamment volume 3130ft + 1240ft + 36ﬁ = 4406ft or 33 000 gallons

"-' S

LN 3

Chemtcal Room:. o o
Area ofchemlcal room: 39ftx 77ft 3003ﬁ
Area taken up by tanks/pumps/ber ms: = 1075 fr
Total useable area: 3003 ft— 1075 ft=1928 ftz .
Volume of sloping foundatron (0.5) x (1928 fF) x (396 fi )~ 382 fr

Minimum height of berm. 1 ft

Volume of bermed area: 1 ft x 1928 ft' = 1928

Volume of sumps (2 at 9.5 f¢ each) =19/

Total contamment volume: ]928ft + 382ft + 19ft = 2329 ft or = 17,400 gallons

MAIN TENAN CE/FUTURE DRYER/AREA:

Area of interest: 39 fi x 178.5 ft = 6961 fr

Area taken up by tanks/pumps/berins: = 1030 ft‘

Total useable area: 3003 ft — 1075 ft = 5931 ft’

Volume of sloping foundation: (0.5) x (5931 ft’ ) x (396 f1) = 11 7th

Minimum height of berm. 0.5 ft

Volume of bermed area: 0.5 ﬁ x 5931 ff' = 2966ft

Volume of sumps (3 at 9.5 f¢° each) = 28.5 S

Total containment volume: 2966 f° + 1175 f + 28.5 ' = 4170 f or 31,200 gallons.

Ion Exchange / Elutlon / Revtoratlon

Area of interest: = 18563 fr'

Area taken up by tanks/pumps/berms: = 2927 ft’
Total useable arca: 18563 ft — 2927 fi = 15636 f¥
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Volume of sloping foundation. (0.5) x (15636 ft) x (396 ft) = 3()96 ft

Minimum height of berm: 0.5 ft

Volume of bermed area: 0.5 ft x 15636 fr = 7818 f¥’

Volume of sumps (2 at 9.5 ft’ each) = 19

Total containment volume: 3096 ft + 7818 f + 19 = 10,933 f’ or 81,780 gallons

TOTAL STORAGE VOLUME OF BERMS = 21,838 ff or = 163,350 gallons

Response_not acceptable. This information should be presented in Section OP 2.9.3 of the
Operatxons Plan. (AB)

Section OP 2 9.4, Storage Ponds, Page OP-16: In the first paragraph of this section it is stated that
pond capacity will be de51gned to accommodate two weeks of plant operation. However, the sixth
paragraph of this section (on Page OP-17) states that the ponds will be kept full at all times to
maintain the integrity of the liner (due to exposure of the elements including UV from sunlight). It
appears, then, that at any given time the pond will actually have no capacity if it is full all the time.
Please explam Additionally, actual pond design plans must be prov1ded The schematic view of the
ponds prov1ded in Plate OP-1 are not sufficient. (MLB)

LC’s Resgons The dtscusszon of the ponds bemg kept full is misleading as the permit states that

“water will be kept in the ponds at all times” to “reduce” (not prevent) liner exposure to sun, wind,
and freezzng temperatures LC ISR, LLC’s primary intent is to maintain a small amount of water in
the bottom of the ponds to insure the liner stays in place during elevated winds. The depth of fluid is
expecled to be no more than one foot. The normal use of the storage ponds will be for waste water
holding during a “Falloff Test” of a a’zsposal well. Pond use will only be required if the remaining
wells will be used to thezr capaczty The response to Volume 5, Comment # 9 discusses in detail the
specifications Sor the Storage ponds as well as the construction drawings and supporting
engmeerzng mformatzon

Response not acceptable. The text is still misleading. The text in Section 2.9.4 should be revised to
indicate LC’s response and "that sufﬁc1ent capacity will be maintained in each pond to
accommodate two weeks of production while mamtammg adequate freeboard. Please revise the text
accordmgly (BRW for MLB)

Section OP 2.9.4 Storage Ponds. The ponds are said to be designed to store two weeks of plant
operations at a rate of 60 gpm, yet according to the water balance on Figure OP-5c¢, the maximum
capacity should be based on 115 gpm of flow during maximum operations. (AB)

LC’s Response: The water balance (Figures OP-5a-5f) details the anticipated normal operating
scenarios at the Lost Creek Project. Testing or a failure of a disposal well when ‘operating at
maximum capaczty would not be considered a normal scenario. During this case, non-essential
activities would be reduced, all other disposal wells would be brought up to full injection capacity
and only mandatory flows to dtsposal would be mamtamed ln the case of Figure 0P-5c these
mtght include: }

e A temporary shutoﬁ” of low productton wells not necessary to maintain wellf' eld balance;

e A reduction in groundwater sweep ﬂow while still maintaining a cone of depression, and

e A reduction in reverse osmosis flow and treatment while still maintaining restoration balance.
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This reduction is estimated to be as much as 55 gpm, yielding a maximum flow to the storage ponds
of 60 gpm. The pond design is for redundant capacity to allow 4 feet of storage in one pond with the
other on standby. :

ResLnse not acceptable Please incorporate the mformatlon presented in the response into SCCthD
OP 2. 9 4 of the Operations Plan, (AB)

Figures OP-3a, b, ¢, Water Balance Dlagrams According to water balance diagrams presented, the
deep dlsposal well(s) must have a minimum capacity of roughly 100 gpm. No information has been
prov1ded regardmg the v1ab111ty of a deep d1sposa1 well(s) and whether the characteristics of the
intended formation would be sufﬁcwnt to meet the project demand stated. above. Prior to
WDEQ/LQD permit approval, plans and specxﬁcanons and approval for a deep disposal well(s)
must be secured from the appropriate regulatory authority. Permits for such wells must be included
in the WyDEQ/LQD permit application. This comment can be cross referenced with comment
number 115 below which addresses “Section 5.2. 3 2, UIC Class 1 Wells” Please prov1de (BRW)

LC's Response: LC ISR, LLC submitted the UIC Class I Disposal Well Application on June 29,

2009 for the Lost Creek Project to WDEQ- WQD The application requests a disposal capacity of
50 gpm per well with a total of five wells (250 gpm). The data in the application is supported by
actual field data obtained during the drilling and testing of the Lost Creek Test Well #1. Figures
OP 5a - 5f detail the. required dlsposal requtrements Figure OP 5c details the worst case with
Production, Reverse Osmosis. and Groundwater Sweep all occurrmg szmultaneous The required
disposal in this case'is 1135 gpm.

The I:VDEQ -LOD was copded on this application when it was submitted, and a copy is included in -
Attachment OP-4A. Also, Table ADJ-1 has been updated to show the status of each per -mit/license
required to construct and operate the facility.

Response acceptable Attachment OP-4A was not included in the October 19, 2009 response as

'mdlcated above. The rev1ewer beheves that the response was actually referring to Attachment OP-

2. Review of the caIculatlons providéd in the “application mdlcates that the requested dlsposal
capacity appears reasonable. Pléase note that approval of the first wellfield package will not be
granted until the UIC Class I Disposal Well Application is approved as the Site Operations Plan as
presented is entirely dependent on the availability ofaClass I Disposal Well. (BRW)

Section OP 2.9.4 Storage Ponds: What consideration has been'given to the ponds freezing over.
With only four feet of fluid capacity it is possible that the materials in the ponds could freeze solid.
Does this have any 1mphcat10ns to the liner strength and mtegnty (AB) :

LC’s Resgons LCI contacted the manufacturer and vendor with the questlons above. The.
response from Mr. Steve Wilson of Geotec Ina’ustrzal Supply is:

“The 45mil Polypropylene Liner is a very durable choice for this application. The material
is black which has a tendency to absorb heat year round. I haven't heard of a pond this size
ever completely freezing. If the pond becomes covered with ice you will not want to drain
the pond.” The staff at LCI has had similar experience with pond liners. It is normal for a
thin layer of ice to form during extreme cold temperatures, however the ice does not
typically last for long.

Response acceptable. Based on the knowledge of the manufacturer and past operation experience,
it is not anticipated that the pond will freeze over entirely. (AB)
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Attachment OP-2, Figure titled Embankment Details: If the excavated material at the pond site is
not suitable for embankment material, it states that material will be removed from a borrow area.
Given the amount of drilling that has taken place within the permit area, has a source for
embankment material been identified? The proposed borrow area should be identified, and it’s
size, depth of excavation, and reclamation requirements should be outlined in the attachment. (AB)

LC’s Response: Appendix B of the Design Report for the storage ponds, included in Attachment
OP-7 provides the results of the geotechnical investigation at the pond location (see Response to
Comment V5, OP#9). The results of the investigation indicate the conditions under the Plant and
the storage ponds and allows for the use of native soils in construction. During excavation and
construction of the storage ponds, an engineer will be on-site monitoring the soil quality and the
compaction. If the engineer deems the excavated material unfit for construction purposes, a borrow
area will be defined at that time.

Response acc"éptable Attachment OP-7 includes the .‘speéiﬁcations for the Storage Ponds designed
by Western States Mining, Inc., and based on geotechmcal boring B-2 dnlled by Inberg Miller on
August 14, 2008 .No borrow area is antlc1pated based on the report (AB) -

Attachment OP-2, Frgure titled Embankment Detarls Although the text says ﬂuld height will be
four. feet and freeboard 3, please mdlcate on the ﬁgure that the embankment height is 7.0 feet. Also
there appears to be a typo on the Embankment Detall typ., Cross sectlon w1th a number three (3) in
large font. (AB)

LC s Respohse.' T he tybo on A ttachrnent_OP;g, Figure “Embankment Details” has been fixed.

Response acceptable. (AB)

Plate OP-1, Plant Site Plan: This plate must be upgraded to an actual design including a
conventional scale (the current scale is 17 = 16°) and the locatron of the Plant Site must be depicted
on a topographic map with township, range,. and sectron lmes as well as Jroads and other pertment
landmarks (MLB) ’

LC’s Resgonse; Please see Response to C omment 'V5, 0P#4

Response not acceptable. 1.C has provided revised' plates to address the items outlined in the
comment. However, the contour labelmg on Plate OP- 2 is mcorrect Please revise and ‘resubmit
Plate OP-2. (BRW for MLB) '

Section oP 2 9 2, Fuel Storage Areas: More detarl is needed in thrs section. Specifically, secondary
containment. must be addressed and” explamed Addmonally, ‘the weekly inspection criteria should
be stated here. If an mspectlon checkhst is tg be used the items on. the checkllst should also be
lrsted (MLB)

LC’s Response: Fuel storage at the site will consist of an above ground gasoline tank with a
maximum volume of 5,000 gallons ‘and an above ground diesel tank with a maximum size of 5,000
gallons (Plate OP-2). “The tanks will be within a lined spill containment system sized to contain at
least 110% of one of the largest tank. A Spill Prevention Control and Countermeasure Plan is
requzred and will be in place before the tanks are placed into service. The tanks and the
containment area will be checked at least weekly for vevsel piping ‘and containment integrity as
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" LC'’s Response:

well as mdtcatzons of leaks or spills. All are planned 16 be documented as patt of the routine
mspectlon pr ocess

Response not acceptable ‘Section OP 2. 9. 5, Fuel Storage Areas, needs to be rev1sed to include the
1nf0rmat10n outlmed in the above response (MLB)

Section OP 2.9.5 Fuel Storage areas. How much’ fuel will be on sxte" The Plant Site Plan (Plate
OP 1) shows a gasoline and diésel tank. Is there enough fuel to quallfy for Spill Prevention Control
and Countermeasure Plan requirements under the Clean Water Act? If the volumes are less than
the threshold, good management practices would dictate that there should be secondary
containment for the tanks, capable of holding the capacity of the largest of the two tanks. (AB)

LC'’s Response: Please see response to the previous comment.

Plees_e refer to the resbonse to Colﬁment #72_'. This item is dropped. (AB)A

Section OP 2.10, Air Monitoring: Please indicate the source and quahtity of water expected to be
used for dust suppression, potable water supply, etc. for the proposed mine activity. (BRW)

.

Dust Suppression:
The Air Quality Permit submztted to WDEQ AQD addresses dust suppression and/or the use of a
chemical suppressant such’ as magnesium chlor ide (Attachment OP-1). The need for dust
suppresszon will be highly variable dependant on weather conditions, moisture content in the
sozl/roadbase drzlltng density and constructzon activities. Itis anttczpated that some water will be
used for dust suppression durmg the late summer months T he normal anticipated volume during a
calendar year is estimated at 8 to 80 barrel’ water truckv per suppresszon évent and 4 suppression
events per year. The totdl usage is esttmated at 1 1 0 000 gallons per year or 300 gallons per day.
by he.source for the wate; supply IS planned to be one of the per mltted water supply wells mthzn the
Permit Area.

Potable Water

For the Lost. Creek Project, potable water is def ned as that which will be used for drmklng
handwashing or showering. That volume is estlmated at 250 gallons per day. The supply will
typically be from the water well installed adjacent fo the Plant (well LC229W)

Non-Potable Water: ' _

1. Toilets/Urinals: is estimated at 270 gallons per day and the supply will be from the Plant
water well. ' ' ’ ‘ .

2. Plant Use: will consist of water for process and wash water. That amount is estimated at 10

- gallons per minute or 14,400 gallons per day and will come from the Plant water well or
" treated water from the production stream as is appropriate.

3. Drill Water: LCI estimates it will use 10 drill rigs per week day during the drilling phasc of
the project. Each drill rig will typically use 150 to 200 barrels of water per day while
drilling. Estimated drill rig productivity is four days per weck for 50 weeks per year.
Therefore, the total estimated drill water usage is 34,500 gallons per day. Supply will
normally come from any/all of the permitted water supply wells on the Lost Creck Permit
Area.
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Response not acceptable. ‘None of the information provided above has been incorporated into the
permit application. Additionally, there is no indication as to what formation the well(s) will be
completed in. Please provide. (BRW)

Section OP 2.11.1. On-Site Wells, Page OP-18: s the reference to “17 wells used to establish
baseline” now outdated in light of the new wells mstalled at the site in late 20087 Please update if
necessary. (MLB) :

LC'’s Response: Section OP 2.11.1 was uﬁdated to reflect the addition of ten monitor wells in 2008
(MB-01 thru MB-10).

Response acceptable. The text in Section 2.11.1 has been updated. (BRW for MLB)

Section OP 2.11.2 Off-Site Wells. The BLM stock wells are said to be analyzed quarterly at a
minimum for natural uranium and radium-226, yet if the mine operations are going to impact these
off-site wells there are other parameters that would be early detectors of a problem that should be
analyzed. Quarterly analysis should also include.Cl, sulfate, bicarb, TDS, and pH. If these elements
are showing trends, then action will be required, similar to the monitoring well ring. Please revise
the text accordingly. (AB)

LC’s Resgons The commitment to sample operational BLM stock wells near the Permit Area was
made in order to comply with NRC Regulatory* Guide 4. 14 Table 2 and lS not intended to satisfy any
WDEQ requtrements T he commltment was placed in the state permtt to mine application to
maintain conszstency across the agencies. Tl he momtor well system surroundmg each’ respective
mine unit is the sole detection system for excursions. The stock wells near the permzt area (within 2
kdometers of an active wellfi eld pursuant to ‘the standard znterpretatzon of Regulatory Guide 4.14)
will be so far from active mining that it is not reasonable to expect an undetected excursion to
reach the wells within the life of the project; especially given a natural groundwater flow rate of
approximately 4 feet per year. Therefore, the andlyte list presented in OP 2.11.2 will be maintained
to comply with NRC requirements.

Response partially acceptable. Please add water level to the list of monitoring parameters. (MM

for AB)

Section OP 2.11.2 Off-Site Wells Section OP 3.6.4.1 Mine Unit Baseline Water Quality and Upper
Control Limits. These sections reference Lost Creek’s Environmental Manual, and states that it
discusses the sampling protocols. What is and where is this document? Sampling protocols need to
be outlined in the permit document, as stated in Comment 28 from my August 26, 2008 comments
on Appendix D-5 and D-6. (AB)

LC’s Resg‘"onse: The Lost Creek Water Well Sampling Procedure is attached. as Attachment OP-8.

" Response not acce Jtable Attachment OP-8 is a welcome addition to the appllcatlon Please include

a Table. which lists the momtormg wells, grouped by category, and includes their screened interval,
which formation is being monitored, and the frequency and constituents to be monitored. In
addition, please address Chain of Custody procedures and the disposal of purged water on the
ground If the monitoring ‘well is 1mpacted in‘any way the purge water may need to be disposed in
either the storage ponds or deeper injection wells. Section III, Part C-iii, the text stating that if a
parameter is below detection limit during the initial round of sampling that no additional analysis
will be performed during quarterly sampling is unacceptable and should be removed from the text.
Section 1V, note 1 in both tables should be revised to indicate water level as a field parameter.
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Sectlon 5, Part E should indicate that all sampling’ will follow the preservatlon and holdmg time

. procedures as outlined in Methods for Chemical Analysis of Water and Wastes, USEPA, 1983.

Section VI regarding the use of compositing is not acceptable for several reasons, which include
the fact that compositing tends to mask the presence of analytes at low levels and it will be

.impossible to detect if there are only parts of the wellfield are problematic. See also the text in

Section RP 2.4. (AB and BRW)

‘Section OP 3. 2 Mine Unlt Design: LQD Chapter 11, Sectlon 6(d) states that casmg requirements

must be specified fo prevent casing collapse during installation; convey liquid at the predicted
1nject10n / recovery rate and pressure and allow for sampling. (AB)

LC s Response: Please see Response to Comment V3, OP#90

Response not acceptable. The 1nf0rmat10n detailed i in the response to OP Comment #90 should be

" incorporated into Sectron OP3.3 of the application. (AB)

Section OP 3.2, Excursrons A section spec1fy1ng the correctfve action that will be taken in the
event of an excursion must be added. to this section. A concrete commitment describing the
handling of an excursion must be prov1ded Specrﬁcally, 1f an excursion is not in control within 60
days the [LQD] Admmlstrator with concurrence .of the Drrector of the DEQ has the authority to
terminate the mining operation and revoke the permrt (Chapter 11, Section 12(d)(ii)). Addltlonally,
this reviewer would like to see text in this section regarding the steps Lost Creek plans to take in the
event of an excursion. A discussion of the cessation of injection into the area under question, prior
to 60 days into the corrective actlon process may be warranted (MLB) . '

LC’s Resgons T he comment refers to Sectton OP 3 2 wluch is entttled Wellfield Deszgn and is not
intended to address excursions. T he language regardmg excursion detection and corrective action
can be found i in Section OP 3.6.4, Commztments wzthtn Section 3.6.4.3. include suspendmg mjectzon
into the pattern area adjacent to the monitor well where the excursion is being detected. A cross-
re_ference to Section OP 3.6.4 has been added at the end of the 3" paragraph in Section OP 3.2

Response acceptable. The text in Section 3.2 has been updated to reference Section 3.6.4 regarding
excursions. Section 3.6. 4 details the process for. detection and mitigation of an excursion. (BRW

for MLB)

Figures OP& 8b, and 8c. How far is the sand trap and ‘base. of the ‘well bore expected to extend
into the lower aquitard? With the Sage Brush shale pinching out to five feet in some locations, this
aqultard should not.be intersected if its integrity could be questioned. (AB)*

LC’s Resgonse: The typical screen and trap assembl’y is less than threefeet in length. Figures OP-
8a, 8b and 8c depict worse case scenarios where the desired screen interval is immediately above
the underlying aquitard. This is typically not the case. Every effort will be made to insure
production and injection well assemblies do not penetrate through the lower aquitard. In the

. unlikely event that the wellbore penetrates the lower aquitard into the underlying zone, the

penetrating portion of the wellbore will typically be plugged with the appropriate sealing material
(grout or cement). In addition, the wellbore is typically resealed during the casing and cementing
phase as the cement is pumped down the.casing and up the annulus.

Also, because baseline water quality and water levels are obtained in the underlying sand prior to
operational activities, injection or production from the underlying sand would typically be seen in
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the nearest underlying monitor well, This wou[d typically be seen first in the water level changes
and second in water chemistry.

Response not_acceptable. In areas where the Sage Brush Shale is thin, there should be a
commitment not to place the screened interval directly above the aquitard, or to penetrate the
aquitard risking the integrity of the confining layer. Please add language to the permit document
which provides these assurances that the lower aquitard will not be compromised. (AB)

Section OP 3.2 Mine Unit Design. Mine Unit 1’s well field package will need.to be submitted for
review and approval prior to approval of the ISL Permit application. (AB)

LC’s Resgyonse: Please see Response to Comment V3, OP#1.

Resnonse accegtable. The ﬁrst wellfield package is nending submittal. (AB)

Section OP 3.2 Mine Unit Design. Mine Unit 1’s monitoring wells will require at least four
sampling events to establish the upper control limits for the indicator constituents. The process to
develop the UCL'’s, the number and spacing of the samples required should be outlined in the
Operatlons Plan (AB)

LC K Resgonse.' Please see OP Section 3.64.1

Response not acceptable Well spacmg will be submltted as part of the ﬁrst wellfield package Four
rounds of sampling at 14 day mtervals and estabhshmg the UCL’s as the mean plus five standard
deviations is presented. This is conSIStent with Gundelme 4, However, text. concemmg an evaluation
of the data collected to determine outliers, etc. hds not been included. Please fevise the text to
indicate-that the procedure for establishing UCL’s will follow the outline in Attachment I of LQD
Guldelme 4 (rev. 3/2000) prlor to the last sentence in Sectlon 3.6. 4 1. (BRW for AB)

Section OP 3.2 Mine Umt Design. The detalls for the Hydrologlc Test Report for the ﬁrst wellﬁeld
package should include a refined water balance based on the hydrologlc information” for the
wellfield. Minimum, maximum and average pumpmg rates, as .well as the capacity of the ion
exchange units, injection well(s) and evaporatlon pond(s) should be mcluded (AB)

LC’s Resg'o’nse: The requested data will be included in lhe respective mine unit packages.

Response acceptable. This 1nformat10n will be mcluded in the first wellfield package which is
pending submittal. This item is resolved, as it will be addressed as part of the wellfield package
rev1ew (AB) '

Section OP 3.2 Mine Unit Design. The last paragraph of this section states that the operator has
made an effort to properly abandon historic drill holes or wells. As noted earlier regarding Section
DS. 2.4 Historic Uranium Exploration Activities, all historic drill holes must be located and a
determination made if they were properly abandoned. If they were not, then they must be re-entered
and grouted from the bottom up to the surface. All of this effort must be clearly documented in the
permit, on a hole by hole basis. (AB)

LC’s Resgonse: The req'uested data will be included in the respective mine unit packages.

Kesponse_not acceptable. Drilling currently taking place in the Battle Springs formation has
illustrated the problem with plug gel loss down the hole. The plug gel will fall 100-300 feét, often
exposing the water table. If past practices were to inject plug gel to the surface and cap the hole
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then there is no documentatlon of the plug gel falling back down the hole. The Tg NOV provides
some documentation that historically the holes were left in various stages of abandonment. It can be
stated with fair certainty that many of the historic drill holes are open more than a hundred feet
below any surface cap, and many of them most likely are in at least the first water table. Ur Energy
has made an effort to locate these holes, without much success (only finding 2 out of 20 which were
searched). The DEQ will make an independent. effort:to*locate the holes within the first mine unit,

: w1th the commnment by Lost Creek to plug them 1f we find them. (AB)

Section 3.2:1, Injection and Productlon Well Patterns: The text on page OP-22 mdlcates that each’
sand within the HJ horizon will be mined separately beginning from the bottom and progressing up.

Restoration wiil begin with the upper most sand and progress downward. It is conceded that there is
commumcatlon between the three sands. However, following the schematic in Figure OP-9a when
mining the upper sand, the screens in the middle and iower sands are to be sealed off. Monitoring
wells are to be screened in all three sands. Given that pumps will be set in the production zone only,
please explain how stability will be maintained. in the middle and lower sands until restoration
occurs. Furthermore, given the above scenario and the fact that monitoring wells are screened in all
three sands; if an excursion occurs, how can the source sand froin which the excursion is associated
be detected? Alternately, there is the potential that an excursxon will not be detected due to dllutlon

Please address (BRW) oo o .

i

B

LC’s Response: Miné planning has been changed with regard to:the productzon sequence in areas
where multiple mineral horizons are to be mined. The original plan, as discussed above, called for
the mineral horizons to be mined in sequence. /rom botiom to top; and then subsequently restored i in
sequence > from top to-bottom. Within that scenario, all'of the mineral horizons would be mined by
one set of wells: The ¢urrent revised plan calls for all of the multiple mineral horizons-to be.
addressed simultaneously by multiple sets of wells. In other words, each individual mineral horizon
will be addressed by its own set of wells completed within that particuldr.horizon. Under the new
plan all horizons will be mzned concurrently Restoranon would also be eoncurrent for all of the
mtneral horlzons o _: ‘ K

A5 outlined in SeCtion'.l.‘Z..? Mohitor Weil Locations in the Operations'Plan, the monitor wells will
be' screened only in the stratigraphic horizons which are béing mined in the vicinity and at a
spacing prescribed by regulations. This has been previously reviewed by WDEQ. This will minimize
the risk of dilution of potential excursion parameters and maximize the ability of excursion
detectton In addztzon these wells will be sampled durmg stabtlzzatton to demonstrate the success
of groundwater restor atton - :

Response acceptable. The text in Section 3.2.1 has been modified to indicate that where multiple
sands exist, they will be mined and restored concurrently. Therefore, the proposed momtormg
scheme i is acceptable See also the response to Comment OP-86. (BRW)

Section 3.2.2 Monitor Well Locations. Paragraph one states that monitor wells will be completed in
ore-bearing sands to be mined and in the overlying and underlying horizons. Depending on the
hydraulic connectivity between multiple ore-bearing sands, multiple monitoring wells may be
required in each sand unit w1thm the HJ horlzon (AB) '

LC’s Response: The three . sub-sands units within the HJ Horizon are only loosely defined
stratigraphically. While the HJ Horizon commonly contains interbedded low permcability units,
these shaley units are localized in areal extent and therefore do not divide the HJ Horizon into well
defined, separate confined aquifers. Thus, hydraulic connectivity exists between the HJ Sands. This
allows for groundwater movement vertically. Results of site pumping tests indicate that the various
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sand units within the HJ Horizon are hydraulically well connected and respond as a single,
confined hydro-stratigraphic unit. As a result, the water quality throughout the HJ remains
significantly consistent regardless of vertical position.

The first indication of a potential excursion will typically be a noticeable change in water level in
adjacent monitor wells. This usually will precede the detection of elevated chemical parameters.
Recognition of this situation will result in an immediate review by wellfield operators to identify the
cause of the problem and, if necessary, remedial actton to correct the imbalance. The hydro-
stratigraphic unity of the HJ aquifer will ensure that water level changes will be detected
regardless of which sard is being mined or monitored within the HJ Horizon. Furthermore, pump
test results have indicated that an excursion detected at the monitoring ring placed 500 feet from
the wellfield could be readily recovered by adjustzng extraction and -injection rates in nearby well
patterns (see Response to Comment V5, OP#88) ‘

Response acceptable. The HJ Horizon was previously defined as Upper, Middle and Lower HJ, yet
pump test results indicate they are connected. _The wellfield package will address the specifics of
monitor well locatlons and their- adequacy to momtor the different sands within the HJ Horizon.

Section 3.2.2 Monitor Well Locations. Section OP’ 3.6.3.3 states that mining of the overlying FG
and underlying KM sands is anticipated in the future. Baseline conditions for the aquifer underlying
the KM sands, should be conducted prior to any mmmg at the site. Regional monitoring wells of
this lower aqulfer w1ll need to be 1nstalled pr10r to mlmng the HJ honzon (AB)

LC'’s Resgons This - permit applzcatzon speczf cally audresses mining - within 'the- HJ Sand.
Therefore, ‘characterization “of " all aquzfers potentzally impacted by .operations ' have been
characterized (DE, FG, HJ, and ' KM). It is 'not necessary to characterize a deeper aquifer that will
not be impacted by mining perfornied inder this permit application.*If in the future LC ISR, LLC
deszres to recover mtneral from the KM Horlzon then the underlymg horzzon will be eharacterzzed

Response not acceptable Section OP 3.6.3.3 still 'states ‘that the “LC ISR: LLC will apply for a
permit revision to conduct ISR in the overlying FG and underlying KM sands” If is know that
these units will be mined, then appropriate baseline studies must be conducted prior to any mining,
which would likely result in disruption of the baseline conditions. If mining in these units is not

nt1c1pated then the statement in Sectlon OP 3. 6 3 3 should be dropped (AB and MM)

Section OP 3 224 Overylmg and Underlymg Monitor Wells. Paragraph 2 states that operatlonal
¢ontrols, such as higher production rates may be used to control fluid ‘migration when vertical
confining layers are thin or absent. How would higher production rates control fluid migration?
Would a higher bleed rate be required? How- would a hlgher bleed rate affect the water balance and
facility capac1ty prOJectxons (AB) : ;

LC s Response: Sectzon OP 3.2.2:4 discusses the use of ‘higher production-rates’ as one operating
scenario to control fluid through a thin or leaky aquitard. In essence, higher localized production
rates without increasing injection rates provides a more focused bleed rate and therefore greater
localized control of production dnd injection fluids. A higher overall bleed rate is not required as
the overall bleea'. will typically remain the same, therefore the water balance would not change.

Response not acceptable Please include this added discussion and dlagram to Seetlon OP 3224
of the permit application. (AB)
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Section OP 3.2.2.4, Overylying and Underlying Monitoring Wells: Given .the discussion that
ensued in the September 22, 2008 meeting at the LQD Lander office among your staff and LQD
staff” regardmg Ms. Boyle’s prehmmary technical comments, the third paragraph of this section may

"need to be reevaluated/reworded. The third paragraph of this sectlon discusses the shallowest water

table at the'site. Specrﬁcally, LQD staff understands that in Fall 2008 Lost Creek ISR installed
several new monitoring wells’ c]oser to the’ extents of the permit boundary in. order to generate a

‘potentiometric surface across the entire permit boundary Some wells were installed at a relatively
‘shallow depth of approx1mately 50 feet below ground surface (bgs) in order . to. assess the

presence/absence of an aquifer at that depth,. The results of the Fall 2008 well installation activities

-are’not reflected. in the version of the application reviewed here. This reviewer requests that Lost

Creek ISR provide documentation regarding the presence/absence of water at depths shallower than
150’ bgs in Section OP 3.2.2.4. Some of your staff may recall that during the summer 2006 drilling,
one of Lost Creek ISR’s field staff (Dawn Schlppe) contacted Ms. Bautz at the LQD Lander office
via telephone explaining that a shallow (potential) aquifer had been encountered during drilling at
approx1mately 50° bgs (MLB),

LC’s Response: The ten new monitor wells znstallcd in 2008 were completed in various hortzons to
provide additional pieziometric and water quality.data. The shallowest water level in any of the
wells was at 123 feet in Well MB-07 which is completed in the DE sand; the uppermost aquifer.
Secnon OP3224 was rewsed to reflect the most, up to date information.

The installation of over 80 monitor wells to date has not shown the presence of any perched water
tables. Ms. Dawn Schippe was contacted to determme the nature of the conversation with Ms.
Bautz which is referenced in the comment. Ms. Schippe had maintained her field notes from the
conversation in question and they. are, attached to this response for. review. The following two
paragraphs from Ms. Schtppe descrzbc the events in questton

On T hi)rsday, August 17, 2006 mom'tor Well LC29M Was airlifted to evaluate if there is
. «any water in the targeted completion formation (the DE sand/the anticipated
- _shallowest aqulfcr on szte) The.pilot hole on this well was. 171 feet-deep. The driller
Lt zppcd in’his drill pipe.to the bottom of the hole and turned on his air compressor to
¢ force all of the drilling mud and any water the formation produced to the surface. After
. the drilling mud had been evacuated, the well produced approximately Y gallon per
minute. Due fo the extrcmely low flow rate of the DE sand based on the airlifting of
LC29M from a depth of approatmatcly 171", Dawn Schippe (Lost Creek ISR’s field
staff) contacted Ms. Melissa Bautz at the WDEQ LOD office in Lander to advise her of
the situation. Ms. Bautz indicated that a yield of % gallon per minute is some;z_mcs
sufficient for watering cattle, therefore the DE sand is indeed an aquifer. Ms. Bautz re-
emphasized the need for LC ISR to install the three agreed-upon monitoring wells in
the DE. sand, which Ms. Schippe promised to do. Subsequently, LC29M had slotted
casing and a gravel pack installed from 140-164" (the target sand completion interval)
with the rat hole from 164-171" filled in with drill cuttings as this depth was dominated
by a non-water-bearing lithology. Also, LC30M and LC3IM, the two remaining DE

. sand wells, were installed at other locations across the property.

Ms. Schippe also took photographs and a video of the airlified yield of LC29M, vihich
she believes she emailed to Ms. Bautz. These photos and video are available to WDEQ-
LOD. However, the water was coming from a depth of approximately 164 ft bgs, not 50
Jt bgs, as casing was later cemented in place from surface to 140 ft bgs at this location
with no change in the vield. Therefore, this water could.not have come from 50 ft bgs.
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Response not acceptable. The text has been revised to reflect the findings LC’s exploratory and
monitoring well drilling efforts. However, the text indicating that no monitoring will be performed
at that level (the DE Sand) is unacceptable. Text in Section 3.6.3.3 indicates that the FG Sand is
being considered for mining in the future and that a revised mine plan will be submitted to
accommodate such. Thus, not only from an aquifer protection standpoint during the existing
proposed mining, but also from a point of establishing baseline for future mining it is imperative
that monitoring of the DE Sand be performed. Please revise the text accordingly. (BRW for MLB)

Section OP3.3 Well Completion. The burst pressure and collapse pressure of the SDR 17'pipe to be
used is presented. Please also provide information on the pressures to be experienced with the well
depths in the ore zone, i.e. at what depth and/or pressures will the SDR 17 be unsuitable for use.
(AB) .

LC’s Resgons The HJ Production Zone is approxzmately 425 feet below surface, w hile the static
water level for the same formatzon is approximately 175 feet below sutface A typical casing will be
CertainTeed’s splme—lockmg standard dimension ratio (SDR) 17 PVC well casing, which has a
nominal 4.5 inch diameter, 0.291 inch minimum wall thickness, and is rated for 160 pounds per
square tnch (psi) burst pressure. and 224 psi collapse pressure , :

The maxtmum external | pressure poss:ble is represented by the calculatzon below A rare erample of
this would be if. the well ‘Wwere (0. pump dry with no .recharge, especially given the hydrologic
properttes of the HJ sand umt . :

External Pressure= (Depth of Casingbb Depth t0 “Water)»x WeightlofFluid x0.052
=(425ft—175f1) x 8.33 Ibs/gal x 0.052
=108.3 psi. which is less than the 224 psi collapse pressure

The . maxtmum internal pressure or znjectzon pressure wzll be governed by the fracture pressure
which is governed by the regtonal fracture gradtent or 0.7 ps:/ft

Injectton Pressure= Depth to Injection Zone x (Fracture Gradient — Water Gradzent)
=425 ftx (0. 7ps1/ft—0433psz/f) , ,
=11 3 5 psi which is less than the 160 psi burst pressure

The pressure ratings provided by the manufacturer are at ambient conditions without the benefit of
cement supporting the casing or the lower temperatures typically seen subsurface at the Lost Creek
Pr0ject Experience at other ISR operations has shown that, using the proper weighting materials
during cementing, PVC casing can be used at depths in excess of 1,000 feet below ground surface.
In addition, each well must passa mechanical tntegrzty test prior to oper: atton :

Response not acceptable The burst pressure and collapse pressure values and calculation for the
SDR17 pipé should be presented in the permit document. The.reviewer does not necessarlly agree
wnh the calculattons presented for external pressure, For example, Well LC24M is cased for 478
feet ‘with a_static water level 0f'204 feet. The grout 'used was Portland - Cement and assuming a
mixture of 1 sack per six gallons of water glves a unit weight of approx1mately 10.7 Ibs/gal. So
(478 feet x 10,7 x 0,052) — (274 x 8.34 x 0. 052) = 266 ~ 119 = 147 psi net collapse pressure. While
the estimated collapse pressure. is less than the CertainTeed specification of 224 psi, the Factor of
Safety (FOS) is estimated at approx1mately 1.5 which is less than the factory recommended FOS. of
2.0. Please address the above. (BRW for AB).
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Section OP 3.3 Well Comp]etxon The last paragraph states that well comp]etlon information will be
submitted to the WDEQ. In addition, a boring log 1ndlcat1ng the stratigraphy of each hole should
also be included. (AB)

LC 's Response: Pursuant to discussions on June 22, 2009 at Casper between WDEQ and LCI ISR,
LLC LCI will submit well completion information to WDEQ. for all monitor wells, including
geophyszcal log, stratigraphy, and completion information. Data for all open holes and production
and injection wells will be maintained at the site and will be available for inspection.

Response_acceptible. The well completion and log detail for all monitor wells 1s pendmg
submlssxon with the wellﬁeld package. (AB)

4

Sectxon OP 34 Well Integrlty Testing. Paragraph 2 states that the pressure in the sealed casing is
then increased 0 a specified test pressure. Please 1nd1cate what that test pressure will be, e. e.g: 125%
of operating pressure (AB) ' :

LC'’s Response: The mechanical integrity test (MIT) pressure is determzned by the well properties
and the type of well. As noted in Section OP 3.4, there are threé types of wells that will be tested at
the Lost Creek Project: monitor well, production well; and injection well. The following discusses
the MIT tests for each:

Monitor Well — The | purpose of an MIT on a momtor well is to insure caszng integrity and that the
samples received aré only from the zone of initerest; not from fluid leaking into the wellbore from
other zones sealed off by the casing. Because a monitor well is only used for pumping fluid out of
the well, no pressure is seen on the casing: T herefore the MIT pressure cannot be based on the
maximum operatmg pressure T ypzca!ly a rep;esentatzve M]T pressuae will be'chosen that will
insuré the well has mechanical mtegrtty ‘Normally this pressure will be at least 50 pounds per
square tneh (pst) _as measured at the wellhead.

Productton Well =T he purpose of an MI T on a productlon we i is to insure casmg integrity below
the static and pumplng ﬂuzd fevel’ and for potenttal future use as an lnjectzon well. -Because a
productton well is used for puniping fluid out of the well, no pressu)e is seen on the casing other
than that generated by'the productzon fluid in the wellbore. Therefore, the MIT pressure cannot be
based on the maximum operating pressure. However, during the operational life of a wellfield,
injection and production wells may be switched to modify production flow paths and increase
overall recovery. Because of this, the production well MITs are perfornied at the same pressure as
the injection wells within the same header house T hat pressure is detailed-in thzs response under
“Injection Well :

Injection Well — The purpose of an MIT on an injection well is to insure casing integrity through
the entire cased well. The MIT will typically be performed at 125% of the maximum injection
pressure as d}'ctated by the fracture gradient and the casing depth. An example is shown below:

MIT Pressure = Casing Depth x (Fracture Gradient — Water Gradient) x 1.25
= 425ft x (0.7 psi/ft — 0.433 psi/ft) x 1.25
= 142 psi

Response_not_acceptable. This information should be incorporated into Section OP 3.4 of the
Permit document. (AB)
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Section OP 3.4, Well Integrity Testing: should describe protocols for investigating, evaluating and
tracking MIT failures and also determining the impacts of the casing failure and any resulting
leakage from the well. (MM)

LC’s Response: As with any operational or engineering activity, any abnormal or unexplained
failures will be investigated. A variety of measures may be used during the investigation including
subsequent tests at varying depths and pressures. In addition, a downhole camera may be used to
support data obtained during the MIT{(s). Also, typical to any investigation will be the correlation of
materials, equipment, personnel and downhole conditions to the failure to determine if there is an
ongoing problem. Any documentation associated with investigations will typically be kept in the
well files and may be included as part of the Quarterly MIT Report to the WDEQ-LQD.

In the event of a casing failure on an operating well, investigations will typically include all of the
above as well as a determination of the extent of the leakage. Once the areal/vertical extent of the
release has been determined, a program of remediation will be revzewed with the WDEQ-LQD and
appropriate measures determined for containment and/or recapture. Once. approved, the remedial
action will be initiated and reported in the Quarterly MIT Repo'rt to the WDE Q-LQD

Response not acceptable Please 1ncorporate the comment response’ into the permit, eliminating
words such as may and typrcally to make the commitments more definitive. LQD is also
requestmg that a tracking system be 1mplemented so that records of MIT failures are compiled and
¢an be revrewed over time to determine if thére 4re common elements or factors that contribute to
the fallures. (MM) ,

V.

Section OP 3. 5 Mine Unit Prpmg and Instrumentation: should clearly specrfy the instrumentation
that will be installed for each well (i.e. each well, productlon and mJectron w1ll have a fiow. meter,
a control valve and a pressure alarm mstalled) (MM) '

.

LC 's Response: Each inje’ctioniwe]l and produ'ctio;.z”w"éll will have what is known as a “meter vun”
inside its associated header hoitse. The meter run will include a control valve, a flow meter; and a
pressure gauge. Each group of injection wells and production wells within a house will be attached
to a header.

Fluid detection systems will be used in the header houses and at the wellheads to alarm the
Operators of potential upset conditions. "These systems will typicaily use the leaking fluid to
complete a circuit and initiate an alarm in the form of either an audible/visible alarm locally or by
transmitting an alarm to the operations center. The second component of fluid detection systems is
a local shutdown of operations at a header house. Thzs will typically occur in the case of a large
fazlure where a sump level reaches the shut down point and flow is stopped and the Operators are
notified via alarm at the Plant. As with all leak detection systems, they are augmented by a strong
operatzons and field presence wzth routzne checks on pzpelmes header houses, wellheads and other
production components.

There will be three layers of protection associated 'W‘i{h't’he wellfield instrumentation:
1. Monitoring and Data Output

2. Alarm and Notification”
3. Control and Shutdown
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95)

96)

97)

Response not acceptable. 1.QD expects that systems will be installed to allow each individual
production and injection well to be remotely monitored for pressure and flow rates and controlled
remotely from the control room. Please revise the text so this point is clear. (MM)

Section OP 3.5 Mine Unit Piping anc'i_‘ Ihsfrurﬁentation. Please also describe how the pressure and
flow rate information will.be managed at one control point..(AB)

LC’s Response: Please see Response to Comment V5, OP#60.

Resp_ons.eknot accegtable.,Pl_ease see the fésponge'to Comment OP-60. (BRW for AB)

Section OP 3.5 Mine Unit Piping and Instrumentation. It is stated that individual well lines and
trunk lines will be buried to prevent freezing. Figure OP-7c indicates he typical trench layout to be
6.0 feet deep. In Section OP 3.5 please discuss the burial depth relatlve to the known frost line in
the Red Dessert, as well as how the lines under. hlgh traffic areas w1ll be protected. (AB)

LC’s Response: For discussion of pzpelme freezzng, pl_ease see Response to Comment V5, OP#59.
Pipelines under traffic areas will typically be constructed of High Density PolyEthylene (HDPE).
They will be buried at approximately 6 feet below the lowest point of the travel route (including the
borrow dztch) Compactzon durmg backfill will more. than adequately support the pzpelme from the
traffic load. : e

Due to the flexibility of HDPE ptpe it will deﬂect when lt is burted The Plastic Ptpe Institute’s
Handbook of PE Pipe (Second Edition), Chapter 6, Section 3 detazls the requnements in which
HDPE pipe will support direct burial and traffic loads. As seen in T able 3- 1 from the handbook the
minimum:cover requzred for the burted pzpe is 3 feet .
. TABLE 3-1 .
_ AWWA M-55 DeS|gn Wmdow Mammum and Mlmmum Depth of -
- Cover Requlrlng No Calculations

' Mln Depth of Mln Depih af . Maximum

DR Cover With HZD : covor thout Depth of Gover

. o ‘Loa‘d : - H20 Load _ .

73 3t 2 ft 25 ft

9 ] 3t 2 ft 251 -

11 ©. 3t : 2 Bt
"13.5 3t 2 ft 25 ft
17 3 ft 2t 251t

21 ' 3ft 2 fl 25 ft

*Limiting depths where no calculations are required. Pipes are suitable for deeper depth provided
a sufficient E’ (1,000 psi or more) is accomplished during installations. Calculahons would be required
for depth greater than 25 ft.

Response acceptable. The vpermit application text has been revised to indicate that pipes will be
buried four to six feet bgs. Average frostline in the Red Desert area is approximately four feet
(BRW for AB)

Section OP 3.6.3.1, Water Balance: should contain an explanation for why the restoration flow rates
are so low in comparison to production flow rates (i.e. less than 10%). Would it not be feasible to
have higher restoration flow rates, perhaps equal to production flow rates? (MM)
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LC’s Response: It would not be technically feasible to have restoration flow rates equal to
production flow rates. The restoration processes produce a higher ratio of waste water to produced
water than production processes, creating a more pronounced drawdown of the aquifer’s
piezometric surface. Therefore, to avoid ‘pulling in’ considerable quantities of unaffected
groundwater (ie.,  a higher bleed rate), dropping water levels below pumps; and other
consequences of pronounced drawdown, the flow rate during restoration is not the same as the
production flow rate. Further, restoration is expected to be completed in a fraction (1/10") of the
pore volumes it takes to complete production. If an operator restored.wellfields at a flow rate equal
to the production flow rate, the restoration circuit would be idle nearly 80% of the time and the
required waste water disposal rate would be many times higher (when operated) than the disposal
rate included in the operating plan. This scenario could not be justified because of: the extreme
rate and volume of waste water generated over short periods of time (estimated at 1,150 GPM);
extreme and unsustainable drawdown and recharge during the periodic restoration activities, and

economzc conszderattons (capztal requlrements for aé, 000 GPM water purification Sacility).

It should however be feaszble to “maintain. a"rate of restoration progress equal to the rate of
production progress. The result. of a proper deszgn would be that wellfields are restored in an equal
amount of time as the productzon life of a rypzcal wellfield.* This' is the design basis for LC ISR
LLC's proposed mine plan (Figure OP-4a) and water balance (Figures OP-5a through OP-5f).

LC ISR, LLC planned for.a. 60, pore volume (PV) production life at 6,000 GPM. The critical
restoration stage (RO) is prOjPCth 10. require 10% of the production PVs (i.e., 6 PVs) and to thus
operate at 10% of the production flow rate (average over life-of-project is approximately 600
GPM). The rate of completion of the groundwater sweep (GWS) phase of restoration would also
match the rate of depletion of the production areas when properly designed and planned. Since
GWS will involve less than one pore volume (see response to Response to Comment OP5, RP#I for
complete explanatzon) the requtred ﬂow rate for GWS is, designed to commonly be 30 GPM.

Operating GWS at pre- determzned/controlled ﬂow rate wtll minimize the likelihood of excessive
consumption of groundwater resources for this minimally eﬁ’ectzve restoration activity. The end
result of proper design and planning is that there is adequate and appropriate restoration capacity
available for each wellfield at the point in time that it is expected to be depleted and ready for
restoration. When the restoratzon rate equals the productzon rate, operations would not be extended
in one operattonal phase due to lack of capacity, for the next sequentzal phase

As required in LOD NonCoal R&R Ch 3 Sec. 2(k) and Ch. 11 Sec: 5(a)(i) restoration is plarnined to
occur.concurrently with mining, the schedule demonstrates a coordinated sequence of mining and
reclamation and there is a clearly demonstrated correlatton between the capacity of the
water/waste water. treatment systems and of the capacity reqmrements of the mining and
restoratton operanons : .

Resm)nse partially acceptable. The information included in the comment response should be
incorporated into section OP 3.6.3.1 of the permit. Also please identify which formation the plant
water supply well w111 be completed in. (MM)

Section 3.6.3 Projected Water Balance and Water level Changes. This section states that the water
balance con51ders the “capacity of the Plant and Class III.UIC wells for production and for
restoration”. Other critical factors will include the capacity of the Class I UIC well(s) and the
capacity of the evaporation ponds. These should be included in the discussion and in Figures OP -
Sa through 5f. (AB)

IfC ’s ‘ResQ‘onsé: Please see Response to Comment Vs, OP#67.
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Response_acceptable. L.C has filed an application with WyDEQ/WQD for five Class 1 deep
disposal wells. Each well appears to have a capacity of 50 gpm, which, assuming all five are
constructed is approximately double the projected voluretric requirement for disposal. Based on
this assessment, the capacity of the plant and Class Il UIC wells appear to be the llmmng factor.
However, please also see the response to Comment OP-67. (BRW for AB) ; -

‘Section OP 3.6.3.1-‘Water Balance. (Table OP-6). ‘Are the flow capacity’s presented in this Section,
Table and in Figures OP-5a through 5f, for the first mine unit or for multiple mine units? Please
clarify by indicating how many mine units will be in production and restoration at ore time, and
how the rates presented are a compilation of that information. A table detailing this information for
each mine unit, at each stage of production and réstoration, for each year in the life of the mine
would be usefu] (AB)

LC’s Resgom Fzgure OP- 4a zllustrates ithe Lost Creek Project Development, Production and
Restoration Schedule. A review of the schedule reveals that normally two mine units are anticipated
to be in production and up to three mine units’ are.anticipated to be in various phases of
groundwater restoration (GWS, RO, Recirculation and Stability), not including the time required
Sfor regulatorjy approval and surface reclamatzon

Sectzon OP 3.6.3. 1( states, ‘T he water balance discussion, figures and tables included in this
section consider the production and restoration phases to be operating at maximum flow capacity.
At maximum flow. capacity,” the full’ potential contribution of ‘each unit operation to the water
balance can be analyzed.” LC ISR, LLC as operator, will have the full discretion to determine the
actual operational flow rates that meet the économic -objectives of ‘the project. Since portions of
mine units are brought into and out of production and restoration as a function of the daily
operational control of the facilzty a table detailing the contribution of each mine unit to each stage
of productzon and restoration summarized for each year in the life of the mme would not provzde
any more useful mformatzon than Fi tgure OP-4a already provzdes

Response not acceptable Text in the third full paragraph on page OP-34 states “The des1gn basis
for the Lost Creek Project is derived to provide the nominal maximum productlon plant capacity
(6,000 gpm) from each typical mine unit. Therefore, each typical mine unit'includes approximately
180 (32 x 180 = 5,760 gpm) production wells...”. Figure OP-4A indicates that in year two there
will be production in MU-1 and MU-2 with no féstoration indicated. Given the description in the -
text above, it would seem that the plant would essentially be operating:at capacity with one unit in
productlon let alone the additional production from'a second wellfield. Therefore, the text does not
appedr to-jive with the schedule.  Additionally, though not stated in the text, but only in the

. response, that “LC ISR, LLC as operator, will have the full discretion to determine the actual

100)

operational flow rates that meet the economic objectives of the project.” is not completely
acceptable as the LQD has indicated to LC that restoration will not suffer at the hand of productnon
Please address. (BRW for AB) -

Section OP 3.6.3.1' Water Balance. Paragraph 2 mentions the supplemental use of WYPDES
discharge as part of the water balance for liquid waste. What is the source of this end of pipe
discharge? What treatment standards will apply? What flow rates are anticipated? If a WYPDES
discharge is going to be part of the water balance for the site, it should be included in Figures OP-
5a through 5f. (AB)

LC’s Response: LC ISR LLC does not intend to discharge water under a WYPDES permit. The
reference to a WYPDES permit was put into the application to show that it might have been an
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102)

103)

104)

option in the future (after a permit revision). However, the language is confusing so the reference
to the WYPDES discharge has been removed.

Reésponse acceptable. LC has removed reference to a WYPDES, other than a stormwater,
discharge permit from the text. (BRW for AB)

Section OP3.6.3.1 Water Balance. Paragraph 3 states that in the operational mode of production
operations, restoration sweep, and groundwater treatment, that the net consumptive removal will be
3% or 190 gpm, It is not clear how this correlates with Figure OP-5¢, Project Water Balance
Production with-GWS and RO. Please provide greater details regarding each stage of the mine life
and water balance (AB)

LC'’s Response:'It is not necessary to determine net consumptive removal from Figures OP- Sa
through 5f since’the net consumptive removal is clearly presented in Table OP-6. However, Section
OP*3.6.3.1 has been modified. A discussion of how Figures OP- 5a through 5f correspond with
Table OP-6 to determine the net consumpttve removal has been added. Details regar dmg how the
water balance f igures relate to each stage of the mine life have also been added '

Response acceptable. LC has revised the text such that it corresponds to’ Flgures OP-5A through
OP SE (BRW for AB) o

Section OP 3.6.3.1 Water Balance. Please provide details on the storage capacity of the permeate
storage pond(s) and the concentrated brine*storage pond(s), and the estimated average evaporation
rate for these fac1lxtles ThlS 1nformat10n should also be mcluded on Flgures OP 50 through 5t
(AB) - : :

LC’s Resgonse Please see Response to Comment V5 OP#9 (3’d paragraph)

ResLse acceptable LC ‘has 1nd1cated that- the storage ponds are to prov1de surge capac1ty and are
not intended for evaporatlon (BRW for AB) '

Sectlon OP 3 6.3.1 Water Balance. If efforts w111 be made to enhance the evaporatlon rate from the
ponds w1th sprayers this should be dlscussed (AB)

LC’s Resgons Please see Response to Comment V5 OP#9 (3 paragraph)

Response acce J)table LC has indicated that the storage ponds are to provrde surge capacity and are
not intended for evaporatxon (BRW for AB)

Section OP-3.6.3.1 Water Balance. The requlred injection / disposal rate for the UIC Class I well(s)
should also’ be included in the water balance. Once 'the aquifer characteristics are known, the
capability of the aquifer to handle the disposal rate will need to-be presented in detail. (AB)

LC'’s Response. Please see Response to Comment V5, OP#67.

Response not acceptable. 1.C has provided general information supporting the use of 50 gpm in
their assumption for disposal well capacity within'the WyDEQ/WQD Class I application. However,
in-situ stress tests have not been conducted to date to determine the actual capacity. Please revise
the text in Section'5.2.3.2 to provide a commitment conceming the incorporation of test data once
obtained. (BRW for AB) - ‘
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105) Section OP 3.6.3.3, Cumulative Drawdown: W.S. 35-11= 428(a)(111)(E) requires an assessment of

106)

impacts to water resources on adjacent lands and the steps that will be taken to mitigate the impacts.
Section OP 3.6.3.3 should include drawdown projections for all aquifers that could potentially be
affected by the operation for the life of the miin€, including drawdown maps to illustrate the
horizontal and vertical extent of projected drawdown. (MM)

LC'’s Response: The paraméters necessary to provide an estimate of drawdown during life of the
mine. include transmissivity, storativity, net extraction rate, and duration of operation.
Transmissivity of the HJ Production Zone has beén determined from pumping tests, conducted on
either side of the Lost Creek Fault. Becausc of the influence of the fault, the transmissivity
detérmined from this pumping test is viewed as an ‘effective” transmissivity.

A value of transmissivity that is not influenced by the fault can be estimated using the principle of
superposition and image well theory (Stallman 1952). The principle of superposition simply states
that the total effect resulting from pumping multiple wells simultaneously is equal to the sum of the
individual effect caused by each of the wells acting séparately. The principle of superposition is
commonly used to evaluate well interference problems by summing the drawdown determined
using the Theis equation for a homogeneotis, isotropic, infinite extent aquifer. Image well theory is
used to address hydraulic impacts of a bounded (non infinite extent) aquifer for either no jlow or
recharge boundaries (Domemco and Schwariz 1 990) In the application of image. well theory for a
no flow barrier, an imaginary well is placed directly across the no flow boundary at an equal
distance from the boundary as the pumping well. The zmage well is assigned a pumping rate equal
to"that of the real pumping well. Théen the drawdown can be ¢alculated at any point within the
aquzfcr (on the side with the real well) by summmg the tmpacts from both the real and image well,
using a modification of the Theis equation. =

Residual Drawdown After End of ISR Operatzons e
Dlstance Time Since. End of Operattons } A SR
Iyr’ 2yr 4 yr 8yr

2miles. * - 20.5ft,. - IS1ft- - 103ft - . 65fi .
5 miles 18.9f 14.4 ft 10.0ft 6.4 ft

Average pumping rate of 89 gpm (‘or-17/134 f13/d). -
Distance measured from centroid of production. *

Response partially acceptable. Impacts to the HJ aquifer have been projected to extend well
beyond five miles from the permit area. Other aquiifers that may be affected must also be addressed.
Drawdown maps must be provided to show the extent of projected drawdown in each affected
aquifer. All known water resources (wells, lakes; wetlands, springs, etc.) within the projected 5 foot
drawdown area must be identified on the maps. Monitoring plans must be presented for monitoring
of impacts 10 these water resources. ACthﬂS to'be taken to mmgate the impacts must be described.
(MM)

Section OP 3.5.4.2 Excursion Detection: In addition to the use of water levels to detect excursions,
will barometric pressure within the well be monitored to detect excursions? (MLB)

LC’s Response: In addition to water levels, water quality (indicator parameters) will be used to
detect excursions. Monitoring of barometric pressure will not be used to. detect excursions.
Barometric pressures can undergo large fluctuations due to changing weather patterns. These

fluctuations would be unrelated to water level changes that would be caused in the event of an

excursion. Monitoring of water levels to observe trends in water level elevation, coupled with
changes in water quality will provide the best indication that an excursion may be occurring.



Lost Creek ISR Tech Review, TFN 4 6/268
November 20, 2009 / Page 59 of 79

107)

108)

109)

Response acceptable. (MLB)

Section OP 3.6.4.1 Mine Unit Baseline Water Quality and Upper Control Limits. The last sentence
of this section states that ‘UCL’s will be set at five standard deviations to the baseline average for
the indicator.” It would be clearer to state that “the UCL will be set as the baseline mean plus five
standard dev1at10ns” (AB) - :

LC’s Resgons The last sentence in Section OP 3. 6 4.1 has been changed as requested.

Response acceptable. The text has been revised as requested. (BRW for AB)

Section OP_3:6.4.2 Excursion Detection. The second paragraph states that increased water levels
could be indicative of casing failure, and that isolation and shutdown of individual wells would be

'used to isolate the problem. In addmon ‘please add to the text that MIT testmg of suspect weélls will

be conducted. (AB)

LC’s Response: The second paragraph of Section OP 3.6.4.2 has been revised to include a
reference to MITs if water levels change unexpectedly in the overlying or underlying aquifers.

Response acceptable. The text has been revised as requested. (BRW for AB)

Section OP 3. 6 4 3 Excursmn Verlﬁcatlon and Correctlve Action The second paragraph states that
if it is determined that a well is on excursion status, that the DEQ will be notified within 24 hours.
This should be changed to read verbally notified within 24 hours. (AB)

LC’s Response: Sectzon OP 3: 6 4.3 ‘has been revzsea’ to state that notzf catzon wtll be verbally.

’ Response acceptable. The text has been rev1sed as requested (BRW for AB)

110)

111)

Section OP 5.0 Effluent Controls Within this section there are many subséctions which address the
multiple solid and liquid waste streams from the facility. Pléase also provide a table which lists
each of the facilities solid and liquid waste streams, the estimated monthly predtcted volume to be
generated, the storage location, and the dlsposal locatlon (AB) o

LC’s Response: Table OP-10 has been inserted into the permit appiication‘to further define the
types of solid waste that will be generated at the site. It is not practtcal to anticipate and list all
waste streams but Table OP-10 attempts to quantz}fv the major types of waste. ' ' :

Response acceptable. LC has included a Table that 1dent1ﬁes the major wastes that are anticipated
to be generated as requested (BRW for AB)

Section OP 5.1 Gaseous Eniissions and Airborne Particulates. No mention is made of the Air
Quality Division permiit(s) that will be required for the s1te Please add thls information to the
discussion within this section: (AB) - - :

LC’s Response: The Air Quality Permit was noted in Section OP 2.2 (Additional Regulatory
Requirements), OP 2.10 (Air Monitoring), and Table ADJ-1. A cross—reference to Section OP 2.2

and T able ADJ-1 has been added to Sectton OP 5 1.

Response acceptablé. The text has been revised as requested. (BRW for AB) -
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112) Section OP 5.2.1.3 Waste Petroleum Products and Chemicals. It is not clear from this section

113)

specifically where petroleum and chemical products, or hazardous and non-hazardous waste
streams will be stored. Preferably these containers will be stored in-doors where they .are not
subjected to the elements and have adequate secondary containment. If they are to be stored
outdoors, please, indicate whether there will be roofing, locked fencing, and secondary containment.

(AB)

LC s Response; Storage of waste petroleum products is planned within the maintenance shop at the
Lost Creek Faczltty This shop will have a specific area adjacent to the maintenance area that will
bé bermed and adequately vented. The area will be indoors and will, therefore be controlled and
ot subject 1o the elements

W(lste chemicals will typically be associated with the laboratory and its o))eta‘tion's All liquid
wastes will be captured in the drains and/or sumps within the laboratory and will go straight to
plant waste tanks for eventual deep well disposal.

Response not acceptable. The text concerning the storage of waste petroleum products has not been
revised as indicated in the response. Addmonally, the Table OP-10 is in conflict with the text.
Please make the appropriate revisions. (BRW for. AB)

Section OP 5.2.1.4, Domestic Liquid Waste: The pennit for the domestic sew}igelseptic system
should be included in the mine permit apphcatxon Addmonally the disposal of domestlc waste must
be. addressed. (MM and BRW) .

7.

LC'’s Response: A pei mit applzcatzon for the installation of two septic systems with leach fields was
submitted to Sweetwater County on June 29, 2009. The septic system to support the Maintenance
Shop will be located north of the shop. while the septic system for the office will be located
southwest of the Plant (Plate OP- 2) Portable chemzcal tozlets to support drilling and field staff
will, be placed in. approprzate locatzons relevant to ongomg work .and will be mazntamed by a

" licensed contractor.

114)

3F.’llr;tla.nt to tlistils&ion&"llel‘dv on June 22, 2009 in Casper between WDEQ and LC ISR, LLC, Table
ADJ-1 of the application has been updated to include the status of the various permits/licenses
requir ed to construct and operate the faczlzty

Response not acceptable Thank you for updatmg Table 'ADJ-1 that indicates an applxcatmn for
two separate septic system permits. It is assumed that the permit(s), once received W111 either be
mcorporated into. Appendix E or as an attachment to the Operations Plan. The issue with the

“currently submltted information is associated with the 1ncon51stenc1es between the text and Table

OP-10. Please revise. (BRW)

Section OP5.2.1.4 Domestic Liquid Wastes. There is no previous discussion of a water supply well
for potable water. Please provide a discussion within the permit of the proposed aquifer and
location for the potable water supply. (AB) »

LC'’s Response. Please see Response to Comment V5, OP#74.

Response not acceptable. Please see the response to Comment OP-74 and if Well LC229W is to be
used as the potable water supply well furnish a copy of the UW-6 associated with this well. (BRW
for AB) .
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115) Section OP 5.2.3.2, UIC Class 1 Wells: This section addresses deep disposal wells which are a key

116)

117)

118)

component of this project. Permits for these wells should be included as part of the mine permit
application. (MM)

LC’s Response: Please see Response to Comment V5, OPH#G67.

Response acceptable. (MM)

Section OP 5.3.—2, Disposal of Liquid -1 1(e)(2) Byprodu'ct. Materials should specify the disposal site
for 11(e)(2) byproduct waste. (MM)

LC’s Response: As discussed on June 22, 2009 at Casper between WDEQ.and LC ISR, LLC, an
11(e)(2) byproduct disposal agreement has not been reached. However, the expected disposal cost,
based on discussions with the. managers of various disposal_sites, is between $150 and 3325 per
cubic, yard. Shlppmg costs, based on. quotes, from a. hazardous materzals 5thper currently
contracted to haul byproduct material from the Smith Ranch/Highland PrOJect to the Shirley Basin
Pathfinder facility or the White Mesa Mill in Blanding Utah are 31,075 and $2,600 per shipment,
respectzvely . . , . }

Response accept’able: (MM)

Sectron oP 5 3 2 Solid 1i(e}2). Byproduct. .Materials. Will. there, be any employee Personal
Protectlon Equipment (PPE) that. will be generated .on a.regular basis as 11( e)(2) waste?. If a waste
stream, it should also be lxsted in paragraph one of | thrs section. (AB) !

LC ’5 ReSQonse: Please see‘Respo‘nse‘ to Comm'errt V5 OP#J 10.

Response acceptable. L.C has provided Table OP-10 that estimates monthly waste volumes and
rev1sed Section OP 5. 3 2to mclude PPE. (BRW for AB)

The operatlons plan should mclude a SCCthIl detarlmg procedures for exploratxon and delineation
drilling, including: topsoil protection measures; dr111 hole abandonment procedures, including
provision for backfilling to the surface’ w1th bentomte chips; and surface reclamation procedures
(MM) .
LC’s Response: The following procedures are expected to be used during normal drilling
operations: . ' o . o
Exploration Drilling: will typically occur prior to installation of fences or roads to an area. This
type of drilling will occur at various depths and may or may not conform to a grid. Density of
drilling is highly dependent upon the results of previous work. Drill locations should be modified,
where possible, to reduce the need for drilling in major. drainage ways.and/or major modifications
1o terrain. If successful, exploration drilling will be follow ed by Delmeatton drilling at, typically, a
hlgher density.

The steps in exploration drilling are normally as follows:
1 Suh’ejfzng initial target Iocatzons are surveyed in wzth stakes placed For erplomtton drzllmg
very few Iocatzons are known tmtzally
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2. Access’ Plannzng ~ the access routes for the mmal holes are planned and the bacl\hoe operator
_and drill contracto; mfor med of the routes If necessary, access nzay be delineated with markers
- or POSIS.
3. Drill Pits ~ will be mstalled by the bacAhoe oper ‘ator.
- a. Insull erosion protection as necessaty,
b.  Excavate drill j pit, segregatmg topsozl and subsozl
_ c.', Clear/level drill pad as necessary.
Fence Drill Pit
Drill Exploratton Hole
Geophyszcal Log ,
Abandonnient - use drill rig'or LCI equtpment t0 plug the hole
.a... Initial — typically, grout or cement is pumped into the hole from the bottom up. Depending
" on hole conditions, bentonite chips may be used to assist in the plugging process. A
. temporary cover is placed over the hole after plugging is complete.
b T opoff - after the plugging material is allowed to settle, the hole will be revisited and the
" grout or cement will be topped oﬁ 10 approxzmately 17 feet below the' gr ound surface.
Approxlmately 10 feet of bentomte cths will be pIaced on top of the _grout or cement
" column.
c.. . Surface plug — A plug capable. of supportmg approxzmately 5 feet of cement or concrete
“ will be placed on top, of the plug The remazmng upper two feet of the hole will be
o .backfilled with native so:l o
8. Backf Il Pit — the drill pit will be baclf lled wzth subsozl 50 as not to allow the dzsplacement of
 drilling fluid from the pit. The tempora;y fence wzll be permanently reinoved once the pit is
 backfilled. After the pit is backfilled and the ]ence removed the topsozl will be evenly applied
' over the excavated area. . .
9. Seedmg - swface preparation and reseedtng will occur at the next available time period
appropriate for planting.

R

~ .w.u-f.«\f :

IRV
REERE S T L
a . R

Delineation Drilling: may occur, prior fo installation of fences or roads to an area or may occur
tn aréas with szgmf cant tnfrastructure Y hts type of drtlllng will occur at’'various depths and may
or may not conform to a grld Density’ of drtllmg is reasonable dependent upon the results of
previous work, Drill locations may be modified, where possible, to reduce the need for drilling in
major draznage ways and/or major modifi cations ta ‘terrain. Once completed, delmeatzon drtllzng
will be followed by monitor well and production well insiallation.

The s’teps in delineation drllling are normally asfollaws;

1. Survevmg — initial target locations are surveyed in with stakes placed Drilling may be
expanded depending on results.

2. Access Planning — the access routes for the holes are planned and the backhoe operato: and
drill contractor informed of the routes. If necessary, access may be delineated with markers or
posts. Existing access routes will be used wherever possible.

3. Drill Pits — will be installed by the backhoe operator.

a. Install crosion protection as necessary;
b.  Excavate drifl pit, segregating topsoil and subsoil;
c. Clear/level drill pad as necessary.

4. Fence Drill Pit as necessary. If drilling is within existing wellficld fencing, then temporary

fencing will not be required. o

Drill Delineation Hole

Geophysical Log

Abandonment — utilize drill 1 ‘g or LCI eqzupment to plug the hole

NS
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Reclamation Plan, '(RP)> .

1y

a. Initial — typically, grout or cement is pumped into the hole from the bottom up. Depending
on hole conditions, bentonite chips may be used to assist in the plugging process. A
temporary cover is placed over the hole after plugging is complete.

b. Topoff — after the plugging material is allowed to settle, the hole will be revisited and the
grout or cement will be topped off to approximately 17 feet below the ground surface.
Approximately 1 0 feet of bentonite chips will be placed on top of the grout or cement
column. ~

¢. Surface plug — A plug capable of supporttng approximately 5 feet of cement or concrete

" will be placed on top of the plug. The remaining upper 2 feet of the hole will be backfilled
with native soil.

8. Backfill Pit — the drill pit will be backfilled with subsoil so as not to allow the displacement of
drilling fluid from the pit. The temporary fence will be permanenlly removed once the pit is
backfilled. After the pit is backleled and the fence removed, the topsozl will be evenly applied
over the excavated area.

9. Seeding — surface preparation and reseeding wzll occur at the next available time period

" appropriate for planting.”

Response partially acceptable. The dlscussmn provided in LC’s comment response should be
1ncorporated mto Sectlon OP 2. 12 of the pemut (MM) :

Lt
Wt

The operatlons plan should 1nclude a sectlon deta111ng procedures and a schedule for locating,
1nvest1gatmg and properly abandomng all lustoncal dnll holes on the permlt area. (MM) ‘

LC’s Response: Please see Response to Comment V5, #84.

Response not acceptable. The issue of how to address old abandoned drill holes is one that will
obviously require continuing evaluation and discussion. Questlons relatmg to, who is responsible
for the old holes are 1rrelevant at this point. We are not blaming LC for the existence or the
condition of the holes. We would not be askmg LC to plug the holes, “except for the fact that LC is
proposing an ISL operation on a 51te that resembles Swiss cheese. ISL operators are responsible for
controlling their production ﬂu1ds and for restoring the groundwater affected by their operations.
We, believe that the old improperiy abandoned drill holes will senously 1mpa1r these ‘efforts and
thus affect LC’s ability to conduct a successful operation. LQD cannot ignore this issue. We
acknowledge that locating old abandoned drill holes is problematic and that efforts involving
extensive surface dlsturbance are not desirable. LQD w1ll continue to evaluate information (e.g.
pump tests) as it becomes available. It is hoped that we can Jointly arrive at a reasonable approach
to address the problem. (MM) o

Section RP 2.3 must specify and describe in detail the methods and efforts that will be employed to
restore the ground water to background water quality levels (i.e. define BPT). This description
should specify the volumes of water (pore volumes, including the PV calculation) to be treated, re-
mjected and circulated and the specific treatments to be used. The application must provide detailed
justification to demonstrate that the prescnbed process has been proven to be successful in restoring
ground water to background water quality levels and thus constitutes BPT. Once approved, LQD
will expect the operator to employ these prescribed restoration efforts. The reclamation bond will
be calculated based on the estimated cost of completing these prescribed efforts. BPT will thus be
defined and approved up-front for. each well field. Restoration will be considered to be complete
once the approved BPT efforts havé been conducted assuming that the class of use has been
achieved. This process of defining and approving BPT will provide a measure of cextamty to ail

e
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parties. It is envisioned that the definition of BPT could change for future well fields, based on
chartges in technology and/or results of on-site restoration efforts. (MM)

Response acceptable LC’s restoration plan will employ 0.3 PV of groundwater sweep, 6.0 PV of
RO and 1.0 PV of remrculatlon The PV calculation includes 20% vertical flare and 20% horizontal
flare. The facilities’ niecessary for restoration will be mstalled prior to production start-up. The
restoratlon plan as outlined is accepted as’'BPT for the first mine unit. Based on the results the
‘testoration plan'may require révision for future mine units. (MM) '

‘Section RP2.3 Groundwater Restoration Methods. Please provide greater detail including chemical

equations (similar to Figure OP-6) to explain the processes that the groundwater will undergo to
create the reducing conditions. The chemistry that will take place in the ion exchange and RO
circuits should be presented. Further explanation’ ‘of the how possible reductants or bioremediation
addmves w1ll affect the chemlstry of the groundwater should also be prov1ded (AB)

LC s Response: lon Exchange. The chemzstry of ihe ion exchange circuit uscd in réstoration is
identical to the chemistry of the ion exchange circuit used in producnon Ion exchange resins
preferentially remove the uranyl dicarbonate and/or uranyl tricarbonate compounds from the
so[lttion. Bicarbonate compounds are displacedﬁ‘om the resin into the solution.

Reverse Osmosis. Reverse osmosis systems are physzcal separatzon units and 'do not rely on
chemical processes. Water contamtng chemzcal 1mpunt1es is pressurtzed to force small molecules
through a semi-permeable membrane barrzer Ti he membrane is deszgned to allow water molecules,
gases and other- small molecules to permeate (pass) thy ough the membrane. Larger ions, molecules
and chemical compounds are physzcally unable to pass through ‘the membrane due to their s12e and
are thus separated and collect asa concentrate (brme) (See It ab/e RP 2) ‘ :

" Reductants. No specific chémical reductant addzttves have been proposed in the appllcatlon LCI

advocates an approach where WDEQ LQD would réview and’ approve any proposed chemtcal
;eductant additive, and how such’ addmves will affect the chemtstry of the groundwater prior to
commencement of addition at the site. Text to 'this effect has beén added in Section RP 2.3.

Bioremediation. No specific bioremediation process has been proposed in the application. The field
of bioremediation is rapzdly advancmg as is the techmcal understandmg of the technique. It would
be highly speculative at this time to discuss’ any or all potential additives. LCI advocates an
approach where WDEQ-LQD would review and approve any proposed bioremediation technique,

and how such additives will affect the chemiistry of the groundwaier, prior to commencement of
addztton at the site. Text to this effect has been included in Section RP 2.3.

Response acceptable. The proposed reclamation method does not call for the use of reductants or
tnethods that will create a reducing environment. Rather, the reclamation, in simple terms, just calls
for the removal of materials that created an oxidized environment and ground water replacement.
Therefore, equations as requested in the comment were not supplied. LC proposes an “exchange” of
7.3 pore volumes of water, which they believe will allow them to meet the reclamation standard. If
this does not occur, LC will either continue to treat using the orlgmal processes proposed in the
application’s reclamation section or may propose the use of reductants or bioremediation. If there is
a change in the reclamation technology used, a permit revision will be sought. (BRW for AB) '

Section RP2.3 Groundwater Restoration Methods. This section provides pore volume exchanges for
groundwater sweep (one pore volume) groundwater treatment (six pore volumes) and groundwater
recirculation (one pore volume). Please cite where this is documented to be BPT. Is it based on any
real life success of an existing well field? (AB)
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LC'’s Response: Pléase see the Response.to Comment VS, RP #1.

Response acceptable. Section RP 2.3 provides a comparison of the proposed restoration process to
that completed at Christensen Ranch in the Powder River Basin. The LQD is willing to accept the
proposed restoration process for the first wellfield. However, it will be incumbent upon LC to attain
the Class of Use standard established for the wellfield. If this cannot be met, either additional
treatment using one or more of the methods cited will be required, alternately LC will need to
investigate alternate technologies, such as bioremediation. (BRW for AB)

F_igu‘re RP-1. The timeline gap for the Process Plant:should indicate plant decommissioning. (AB)
LC’s Response: Figure RP-1 has been updated and clarified (including removal of the ‘gap’).

Resbonse 'a'cceptable. Figure ‘RP-IV has bee_n re\rise'd as‘requested.‘ (BRW for AB)

Please provrde a hydrologlc rmpact assessment (surface and ground water) of the final antxcrpated
condition's. This should include r recovery times ground water potent1a1 changes in water chemlstry,
etc. (BRW)

LC's Response: Surface Water - As disctissed in Appendtx D6 Section D6.1.1; all of the surface
water features at the site are ep}lemeral and’ relatzvely small The only antzczpated temporary
zmpacts to the surface water system durmg operatzons may occur along roads, where it may be
necessary to route drainages through culverts under the roads (Section OP 2.6) or roiite runoff
around facilities (Operations Plan Attachment OP-4). These features should not affect flow rates or
water quality because: of the low reltef across the site and the limited surface water flows,; only the
drainage pattern in the immediate vzcmtty of the roads and structires may need to be altered (if at
all); the culverts will be appropriately sized; ‘and any disturbances associated with installation of
the structures will be reclazmed zmmedtately after mstallatzon (Section OP 2.7). The Stormwater.
Poliution ' Prevention Plan also has’ provisions for evaluatmg constructzon impacts and
unanticipated impacts such as spills. Provisions for spill detection and response are also addressed
in Sectzon OP 2. 9. .
Once reclamation of the site is compléted, no permanent impacts to the smface water system are
anticipated. As discussed in Sections RP 3.0 and 4.0 of the Reclamation Plan, all of the surface

facilities aré scheduled for removal and reclamation. The landowner (BLM) could request that a

road (and associated culverts) be left in place, which may mean a permanent change to the
drainage pattern. However, by that time, any potential problems with the > function of the culvert(s)
should have ‘been detected and repaired. As’ noted above any spzll related zmpacts will be,
addressed at the tzme of the spzll

1

Groundwater - Please See OP 3.1 and Response to Comment V5, OP#105.

Response not_acceptable. While the revrewer ‘admits there will generally be no. measureable
impacts to the surface water dramage system as descnbed in the text above. However, the reviewer
could not find the summary ‘discussion provrded as a response within thé apphcatron text. The
permanent postmme impoundment at the’ Sweetwater Mill, whose source of supply is the Battle
Springs aquifer, is not that far away froni the proposed operation. There is no mention as to what

- impacts, if any, the project drawdown may have on this facility.
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‘Response acceptable./(MM)

R'egarding ground water, LC has provided some information in response to Comment OP #105. The
majonty of the response provnded information could not be found in the application text. As
requested, please provide maps that illustrate ‘projected areal extent of five or more feet of
drawdown. Please provide an estimated recovery time and include the methodology used to make
the calculation. While the reviewer understands that wells within one-half mile of the projected

;'dlsturbance will be plugged and abandoned, there are several wells, some of which are assumed to
‘serve as stock water supply, that are outside one-half mile radius, but easily within two miles of the
‘permiit area boundary. No assessment‘has been prov1ded regarding the potential impacts to these

‘wells, rior a commitment to replace if the well is impacted. Please make the appropriate revisions to

the apphcatlon text and also see the response to Comment OP #105. (BRW)

‘Section RP 2.3.1: The use of ground water sweep with direct disposal of the produced water, is not

considered to be BPT due to excessive consumption of ground water and resultant impacts to
ground water resources. This section should be revised to clarify that ‘ground water sweep will only
be employed when the produced water can be treated and re-injected. (MM)

LC s Resgonse: Please see Response to Comment V5, OP#16.

Section RP 2.4: The ground water stabxlny momtormg phase should be 12 momhs w1th quarterly
sampllng (1 c.a total of 5 samplmg events) (MM) )
LC’s Response. WDEQ -L.OD Gutdelme 4 Section D(1 )(d) recommends a stabilization period of at
least six months. LC ISR, LLC lias already exceeded the minimiim LOD recommendation by stating
that stabilization wzll last niné months Samples will be ccllected at the beginning of the: nine-month

period and once every three months for nine months T hzs wz[l result m a total of four samphng
Founds. ' : : :

Guideline No. 4 recommends a stability period of at least six months with monthly sampling (i.e. a
minimum of Q sampling events) and analysis of the full suite of parameters. The rev1ewer is only
requestmg 5'sampling events over a, l7 month penod ™MM)

Sectlon RP 2.4 should be revised to specxfy that durmg the" stability ‘monitoring period "all
monitoring wells (itside and ‘outside of the pattern, including underlying, overlying and perimeter
wells) will be individually sampled and analyzed for the complete suite of parameters, mcludmg
water levels (MM) , :

LC'’s Response: Section RP 2.4 has been revzsed to state that, during stability monitoring, all
overlying, underlying and perimeter monitor wells will be analyzed for all UCL parameters once
every three months. If groundwater restoration has not been successful and an excursion occurs
during stabilization then the sampling will revert to weekly for affected monitor wells.

Response not acceptable. LC is proposing to take composite samples from the wellfield instead of
sampling and analyzing each well and averaging the data. This is not acceptable. An average is an
arithmetic mean (defined in Webster’s as: The value computed by dividing the sum of a set of
terms by the number of terms.) Baseline/background water quality is characterized based on
analysis of samples from individual wells. Restoration will be evaluated in the same manner.

LC is also proposing to drop the analysis of any parameter found to be below the detection limits.
This is not acceptable. Every sample must be analyzed for the complete suite of parameters. The
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purpose of stability monitoring is to demonstrate that the water quality is stable based on an
evaluation of all parameters. Just because a parameter is non-detectable during one sample round
does not insure that it will remain non-detectable throughout the stability period. (MM)

Section RP 3. 1 Well Abandonment: Item number 1 in the list beginning at the bottom of page RP-
10 must specify that groutmg will occur from the bottom of the well to the top. (MLB)

LC’s Resgonse: Item 5 indicutes that grouting will ()CCLlrﬁ()m the bottom of the well.

Response acceptable Item 5 indicates that grout will be injected from the bottom of the well
through the use of drill pipe or a tremie tube. (BRW for MLB)

Section RP 3.1, Well Abandonment: Item number 7 in the list on Page RP-11 must be changed to
acknowledge the new policy of LQD to requlre that all drill holes and abandoned wells are
backﬁlled to within three feet of the surface. It is no longer consrdered BPT to allow open holes to-
beé left if the ground. This means if grout settles to 40 feet bgs (or any other level greater than two
or three feet bgs) and no water is on top of the grout plug, bentonite chips or a reasonable substitute
must be poured into the hole to bring it to the proper level. If there is still water on top of the grout
plug, the operator is expected to re-enter the hole and treramie to the bottom s0 the hole may, again,

be backﬁlled from the bottom to the top. (MLB) s .

LC s Resgons‘ : Please see the Response to Commént V5 ‘OP#118:!

Response not acceptable. While the text is generally acceptable WDEQ/LQD NonCoal Rules and
Regulahons Chapter 8 is ‘not appllcable to, which this séction addresses, well abandonment. The
citation should be WDEQ/LQD NonCoal Rules and Regulat1ons Chapterl 1, Section 8. Within this
sectlon the requlrement is for the entire casmg is to be filled. The text-of thls section only indicates
that if settlement is 'greater than 40 feet, additional grout will be added. A statement should be
added that makes a commitment to have the sealent material remain within three feet bgs for a
penod of 24 hours before cutting the casing - and mstallmg the concrete. cap. Please make the
appropridte revisions to the text. (BRW for MLLB) .

Section RP 3.1,'Well Abaridonment: Ttem number 12 in the list on Page RP-11 must include the
words “and LQD” at the end of the sentence ending with “WSEQ”. (MLB)

LC'’s Response: Item 12 has been revised to include LOD.

Response acceptable. The text has been revised as requested. (BRW for MLB) -

Section RP 3.2 F'acili’tv and Road Reclamation. Paragraph 3 states that culverts and road surfacing
mateltials will be removed. Please indicate their ﬁnal‘di_sposal locati.onv(s). (AB)

LC’s Resgons The bond calculation prowded in'Table RP-4 accounts for the replacement of
topsoil and revegetation for the roads in'Worksheet 7. However, LC ISR, LLC’ neglected to include
the cost of culveit and road surface removal in the bond estzmate Table RP 4 has been revised to
mclude those ltems ‘

The bond estimate wzll assume that the culverts will be disposed of at the nearest municipal landfill
(Rawlins, WY). The esttmate will alvo account for the cost to gather and load the gravel surfacing
from' the roads. However, because there is s:gmf' cant value in the road ‘material, no cost for
trucking or disposal is planned. If these assumptions become invalid, LCI will modify the bond

_estimate in the Annual Report.
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Response aeceptable LC’s response indicates that culverts will be disposed of in a permitted

landfill facility. Review of the bond .calculations suggests that the proposed figure of $3.48 per
linear foot is probably low, especially if the assumption is to truck the material to Rawlins. Cost and
asgumptlogs for reclamation will be reviewed as part of the bond. (BRW for AB)

Section RP 4.0, Reclamation and Decommissioning of Processing and Support Facilities: Ponds,
laydown yards, parking areas, and topsoil and subsoil stockpile location, should be included in the
bullet list at the beginning of this section. (MLB & AB)

LC ”siR'esgonse: The list at the begt:nning qf Section RP'4.0_has been updated as réquest__ed.

Response acceptable. The text has been revised to include the requested items. (BRW for MLB

: an‘(‘_l AB)

Section RP 4.1 discusses on- -site waste dlsposal Any on-site waste dlsposal must be permitted as
pait of the mine permit application. Detailed plans and specifications must be provided along with
landowner’s consent. (MM)

LC’s ‘Relfponse: LC ISR LLC has decided jobl m}i puf;vue' .:an on-site l&hdﬁ[l at this time and as such
has deleted the portions of the 2'* paragraph of Section RP 4.1 describing a landfill. The bond
calculation mcludes the cost of shtppzng and dzsposal ‘of all material at appropriate offsite
locatlons '

Response not acceptable. 1.C’s response states tffat they will not pursue an on-site landfill, yet the
text in section RP 4.1 still descnbes on-site dlsposal of waste materials. Please revise the text in the

‘permit to clanfy that there will be no on-site disposal of waste materials. (MM)

Sectlon RP 452, Surface Pre J)aratlon On Page RP-15 there must include a commitment to rip to a
m1n1mum depth of 12 inches as part, of seedbed preparatlon (MLB)

LC’s Resg‘onse: The text has been revised to speciﬁz a minimum depth for the seedbed prepar~ation.

Résbonse accéptable. The text has been revised as requested. (BRW for MLB)

RP4.S. 2, Surface Preparatxon Tt is stated that “Seed bed preparatlon will be performed under
appropriate soil and cllmatxc condltlons Please define appropriate soil and climatic conditions.

(CS)

f
/

LC’s Response: The purposeS of performing seed bed preparation under appropriate conditions
have been noted in the second paragraph of Section RP 4.5.2, along with examplcs of conditions
under which seed bed preparation would be inappropriate.

Response ac'cept:able.. (CS)

RP4.5.3, Soil Placement: Stating that “soils will be replaced where excavated, whenever possible”
seems inappropriate. If soils are stripped and stockpiled it should be possible to replace them. (CS)

LC'’s Response: The intent of LC ISR, LLC'’s Section RP 4.5.3 is to say that the soil will be replaced
at the same location from which it was excavated, whenever possible. The text at the beginning of
Section 4.5.3 has been clarified.
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Response acceptable. (CS)

Section RP 4.5.3 Soil Replacement. This section states that Section OP 2.5 describes that separate
handling of topsoil and subsoil is not required. No discussion of this topic was found in Section OP
2.5. Topsoil is always more valuable a planting bed than a topsoil / subsoil mixture. Especially
given the dessert conditions, all efforts should be made to be protective of the topsoil layer,
especially by handling it separately from the subsoil. (AB) :

LC’s Response: The reference to subsoil has been removed and the discussion about topsoil and
subsoil in Section OP 2 5 has been clarified. :

Response not acceptable. Speciﬁc to salvage and replacement, Section OP - 2.5 indicates that a
.qualified professional will be on hand and that the soil will be replaced at a uniform depth. Baseline

soil surveys should define the salvage depth at various locations and if this has not been done, the
survey is incomplete. The text should commit to salvaging topsoil to depths as specified in the
Appendix D-5 surveys and replaced at a umform depth according to salvage Please revise the text
accordingly. (BRW for AB) :

Section RP 4. 5 4 Seed Mix, Reseeding Methods and Fencing. Paragraph 4 states that re-seeded
areas-outside fenced. mine units will be restricted until vegetation is successfully re- -established. The
only way to ensure access restrlctlon from w1ld11fe is wnth fencmg Please state that these areas will
have fencing installed to prevent access. (AB) '

LC's Response: Those portlons of the Permzt Area that will. requtre reseedmg outside the Plant
and the mine unzts are generally long, narrow areas such as roads and pipeline corridors. The
intent was to indicate that vehicular access will be restrzcted exclusion of wildlife from such
corridors is impractical and the use of fencing that could exclude wildlife would probably not be
approved by the WGFD. In addition, most of the cattle in the general area do not.congregate on the
Permit Area because of the lack of water. The. text has been revised to indicate that véhicular
access will be restricted and that partzcular attentzon wle be given to _these areas ‘in terms of
evaluating revegetation practices and success to “determine if additional weed control, use of a
cover crop, or other supplemental practices will be necessary because of the exposure to forage.

Response acceptable. The text has been rev1sed to indicate that vehicular trafﬁc will be restncted
If reclamation performs poorly for various reasons, LC will submit a plan to the LQD to address.
(BRW for AB)

RP4i5 4, Seed Mix' Reseeding Methods, and Fencing: The last paragraph states that “When
reseeding areas outside fenced mine units or the Plant, grazing and access to reseeded areas will be
restricted until vegetation is successfully re- -established”. Please clarify how access is going to be
restricted. For example “with BLM and DEQ approved fencing”. (CS) :

LC'’s Response: Please see response to previous comment.

Response accemable. (CS)

'RP4.5.5, Revegetation Success Criteria: The second pomt in the list states that “the total 'vegetation

cover of perenmal spec1es (excluding ; noxious weed species) and any species in the approved seed
mix is at least equal to the total vegetation cover of perenmal species (excluding noxious weed
species) before operations”. Consider rewording to “the total vegetation cover of perennial species
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(excluding noxious weed species) and any species in the approved seed mix is at least equal to the
total vegetation cover of perennial species (excluding noxious weed species) of the undisturbed
areas’ of the mine permit”. This would add consistenicy with your proposed vegetation study
parameters and. helps account for climatic variability between when mining began and when
reclamation evaluation occurs. (CS)

LC s Response 7l he text has been rewsed to mdzcate that undtstm bed areas wzl/ be used fo: the
evaluanon of revegetatzon success. : :

Response acceptable. (CS)

Reclamation Plan, Page RP-15. The sequencing of the sections goes from RP4.4 Roads on page
RP-14 to Section RP 1.1 Soil Replacement and Revegetation on page RP-15. According to the table
of Contents, this should be RP 4.5 Soil Replacement and Revegetation. (AB)

LC'’s Response: The typo has been corrected.

Response acceptable. The t;yﬁo was corrected. (BRW for AB)

Section RP 5.0 and Table RP-4: The reclamation cost-estimate should be revised to include the
following:

a.. A detailed critical-path time schedule 1nc‘udmg all phases of the reclamation.
b. .. A detailed description of .labor requirements and assumptlons for. all phases of the
- reclamation. {It is-this reviewer’s position that the reclamation cost estimate should include a
workforce/payro]l comparable with the productlon workforce/payroll or justify why this
.would not be the case. (MM)

LC 's Response: A detailed critical-path schedule is- mcluded as Figure RP-4 for the operation,
restoration and- reclamation of the.Plant and the first mine unit. This schedule supports the
associated bond presented in Table RP-4. The schedule also details the projected manpower
requirements through the restoration/reclamation cycle. Restoration occurs concurrently with
production during mast of the project life; therefore, the “production workforce/payroll”™ already
includes the workforce required for restoration during much of .the mine life. .Restoration and
reclamation do not require a workforce/payroll comparable with the production workforce. The

S

. need for several segments of the workforce are eliminated and or substantially reduced when

drilling, construction. and production activities cease. When production ends and restoration
continues, the workforce requzred for production is cut while the workforce requzr ed for restoration
is retained. ,

The operational flow rate required for restoration is a small fraction of the operational flow rate

for restoration. The requirement for groundwater sweep and the rate of consumptive removal of

groundwater during that stage limit the ability for an operator to increase the restoration flow rate.
Lower reqmred ﬂow rates translate to Iower workforce/payroll levels.

Table RP-4 and Figure RP-4 have been revised to include the actual monitor well counts and
proposed injection and production counts. Figure RP-4 details the labor requirements during all
phases of the initial bonded work. The following is a discussion of the major labor components:

Drilling and_Construction: For the purposes of Figure RP-4, construction occurs from the
beginning of Year 1 through the second month of Year 2. Construction includes installation and
testing of wells, pipelines, powerlines and field production facilities. Because the surety bond
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calculation assumes shutdown of production after Mine Unit 1 (MU-1), all construction associated
personnel and contractors will cease work at the project after completion of their assignments
except for those that will be employed in the restoration and/or reclamation of the facility.

Production_Operations: For the purposes of Figure RP-4, production will occur from the
beginning of Year 1 through the second month of Year 3. Production includes injection of lixivient,
production of uranium solutions, monitoring of solutions and wells, maintenance of wells and
operation/maintenance of the plant facility. Because the surety bond calculation assumes shutdown
of production after-Mine Unit 1 (MU-1), all production associated personnel will cease work at the
project after completion of their assignments except for lhose that will be employed in the
restoration and/or reclamation of the facility. - s

Restoration: For the purposes of Figure RP-4, restoration will occur in two phases: Active and
Passive. Phase 1, Active Restoration, will include groundwater sweep, reverse osmosis and
recirculation. This will occur from the third month of Year 3 through fifth month of Year 4. Phase 2,
Sampling, will include stability sampling .and regulatory approval.. This will occur from the sixth
month-of Year 4 through the eighth month of Year 5. Personnel. in theses phases will be responsible
for plant operation and maintencnce, field operation and maintenance and sampling. All associated
personnel will cease work at the project afier completion of thetr assignments except. for those that
w:ll be employed m the reclamatzon of the facrlzty ' oo ‘ ‘

RecIamatum For the:purposes of Fi 'gure RP- 4 reclamatzon wzll occur from the nmth month of
Year 5 through the eighth month of Year 6. Rec.lamatzon includes plugging of wells, demolition and
removal of all production s_ystems and removal of roads.

Response partlally acceptable. The 1nformat10n presented in the response to comments »
needs to be incorporated into the permit in sectron RP 5.0. The projected réstoration
workforce appears to be very lean. Please address the followmg considerations:

_ Restoration will be conducted on a 24 hour, 7 days per week basis.

b. :7 " Uranium will be precduced during restoration. .. = « .

R Maintenance operations must continue in all areas through the restoratlon and

stability period, including the plant ‘and the wellfield. RO units have high
- maintenance requirements.

o d MIT’s must be conducted on wells at least through the actlve restoration period.
€. B Al momtormg, sampling, analysrs and reportmg requlrements continue through
‘ . restoration and stabilizaticn.

£ The facility must be manned on a 24/7 basis.

’ g. ' The restoration/reclamation will take approximately 4 years, yet the labor

' worksheet (page 12 of 37) only covers 2 years.
| g Labor costs must include benefits and should be no less than $35/hr. (MM)

RP5.0, Financial Assurance; Cate;iory 2: The paragraph addressing worksheet seven indicates a

“conservative” estimate of 5 out of 40 acres will need topsoil handling. Pledse clarify what a
“conservative” estlmate is and t‘1e Justlﬁcatlon for statmg only 5 out of 40-acres w1ll need topsoil
handling. (CS) - ' :
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25)

20)

27) |

28)

LC'’s Response; Figure OP-7c¢ details the vegetation and .soil impacts on a “per header house”
basis. The short term disturbance associated with piping and mud pits are estimated at 10%. The
long term disturbance is estimated at 3%. Additional long term disturbance would be in the form of
roads and laydown areas outside the pattern boundaries, as shown in Figure OP-7b. The
disturbance detailed aboveiis “conservatively ” estimated at less than 12.5% or 5 of 40 acres. ,

Response acceptable. (CS) - Co

Section RP 5:0 Financial Assurance. Paragraph one. Please add the cost .of groundwater monitoring
and analysis to the list of costs. (AB) | S S,

LC'’s Response: The costs asscciated with groundwater monitoring and analysis are dispersed
within the existing bond. estimate and are not just incorporated as the 0.5% allotted for on-site
monitoring under-the Miscellaneous Costs Associated with Third Party Contractors in the Bond
Summary (Page 1 in Table RP-4). For example; in Worksheet -1.(Groundwater Restoration), there
are entries in Item IV (Stability Monitoring) specifically for the. samples collected during that phase
and in ltem V (Labor), there are costs for a.Sampler and for a Chemist. The surety will be reviewed
annually and adjusted to reflect changes in cost and in the Proj'ecl

Response not acceptable Aside frcm the monﬁonng durmg the- stablhty penod mennoned in the
comment response, there does nct:appear to be any samplmg and analys:s cost included during the
active restoration phase of the operation. (MM) s -

Table RP-4 Reclamation / Restoration Bond Estimate: Groundwater sampling and analysis could be
conducted for many years, and. should not be handled as a overhead cost.of 0.5%, but as a separate
line item in the bond estimate. Please indicate the initial number.of monitoring wells that will be in
place at the initial start-up of the mine and calculate their cost for samplmg and analysis based real
COSts. (AB) e IRt LR : o x

TR T

LC 'S'RGS'QOI’ISG.' Please sce response to previous comment. .- -0 4 L :

Response not acc¢eptable, See'comment no. 25 above. (MM)

Table RP-3, Seed Mix: It is requested that the seed mix be revised, contingent on BLM
coficurrence, to eliminate Prairie sandreed and Rubber rabbitbrush. This would reduce the overall
seeding-rate to 15 lbs/ac which is a more reasonable. drill seeding rate. This lower seeding rate
would be more conducive to sagebrush establishment, which isa primary focus of the revegetation
efforts. Prairie sandreed is not native to the area and is not adapted to the arid conditions,of the Red
Desert. Rubber rabbitbrush is native, however it is not particularly desirable. Species that. could be
listed as possible alternates would include winterfat, needle-and-thread and squirreltail. (MM)

LC'’s Response: LC ISR, LLC has sent a letter to BLM requesting concurrence on WDEQ-
LOD's requested changes to the seed mix, including elimination of Prairie sandreed and
Rubber rabbitbrush, which results in an overall seeding rate of 16 lbs/acre, and identifying
needle-and-thrcad and bottlebrush squirreltail as alternatives (for all but sagebrush). If
BLM concurs, LC ISR, LLC will update Table RP-3.

Comment remains outstandmg pending a response from the BLM..'('BRW’ for MM)

Please provide a sediment control plan for the reclamation phase of the operation. (BRW)
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29)

30)

LC’s Responsé: The Storm Water Pollition Prevention Plan (Operations Plan Attachment
OP-4) addresses sediment control for the life of the mine (cross-referenced in the second
paragraph in Section RP 4.5).

Response _not acceptable. Thank you for providing the cross reference to SMPP. The comment
remains unacceptable until'resolution is reached to Comment OP #19. (BRW)

As requlred by LQD Chapter 11, Section 5 (a) (v), the Reclamation Plan must include a contour
map showing the approximate post-reclamation surface contours for affected land and the
immediate surrounding areas if the operation will substantially alter the premining contours. The
absence of this map must be explained in the permit text in the context of the above rule. (MLB)‘

LC s Resgonse Text has been adde d to Sectzon RP 452t indicate that a post—reclamatzon
contour map is not necessarjy SR T : : .

Response acceptable. leen that there w111 be no excavatlon w1thm the various proposed
wellfields and that excavations in the Facilities Area will be relatively minor, the disturbance will
be returned to approximate original contour, thus, no map s required. (BRW for MLB)

A_new section should be added to the Reclamation :Plan entitled “Determination of Successful

‘Groundwater and Site Restoration”. The purpose of this section is to clearly state unequivocally the

criteria that will be used by the WDEQ/LQD to determine whether the site has been adequately
restored. It is envisioned that this.section of the Reclamation Plan may become more pertinent as
staff in Lost Creek ISR and WDEQ/LQD change over the upcoming:10 to 20 years. Fulfillment of

the criteria in this section will be. required before:the operator may request/achieve final bond

release: This section should include the followmg six-bond release criteria:

a.  Ground water treatment/restoration, using approved BPT as described in Sectlon RP 2.3
"+ (Groundwater Restoration Methods) of the Permit;! ; : .

b.” " Achievement of baseline ground water conditions. If baselme is unachlevable proceed toc.;

c.  Ifbaseline ground water condltlons are unattamable achlevement of approved Class of Use is

* - " required; : I

d.©  Ground water stability monitoring of' a 12 month duratlon with quarterly:sampling (i.e. a total
of 5 sampling events). If water quality trends during stability monitoring indicate class.of use
standards are (or will be) exceeded, the operator must return to step “a” above). Alternately if

' class of use standards, at a minimum, are met for the 12 month penod then the well field will

be considered eligible for bond release; -

e. . Reclamation of surface disturbance as described in the Reclamatlon Plan of the Permit which
shall include all requirements of LQD Chapter 11, Section 5;
f.  Documentation of LQD and landowner (primarily BLM) concurrence that the project is

adequately reclaimed to the standards outlined in the approved WDEQ\LQD permit.

The above bond release criteria can be considered on a well field by well field basis. Once criteria a
— d have been met, the operator may request partial bond release for an individual well field. Final
bond release cannot be con51dered until all of six of the .above criteria have been met by the
operator (MLB and BRW)

LC'’s Response: Pursuant to drscussmns on June 22,2009 in Casper between WDEQ and LC

‘ISR, LLC, please see the Response to.Comment V5, RP #1.
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Response not acceptable. The reviewer’s concede that LC has expanded the discussion on the
various methods to be used during ground water restoration. However, there is still disagreement
concerning what constitutes a reasonable stab111ty perlod and the number of samplés required, see
Comment RP #7. Addrtlonally, the reviewer’s beliéve it is in the best interest of LC as well as the
LQD to clearly define the success criteria to which bond release will be judged instead of having
preces in various sections. Please see the. ongmal comment and revise the text as requested. (BRW

“ for/and MLB)

. NEW COMMENTS BASED on REVISED MATERIAL RECEIVED 10/19/2009

Volume 5 = (Qperations Plan and Reclamation Plan):

Operations Plahf(OP) B

NCI.

NC2.
" of Contents (TOC): in'the TOC on page ii, the last 'heading (i.e., “ADDENDUM”) with the next

NC3.

NCH4.

NCs.
NC6.

NC7.

Sectlon OP 2. 8, Page OP-15: the c1tat10n “(WGFD 2008) i 1s s not listed i 1n the “Refererices” (i.e.,
pages Att. OP-6, pages 25 & 26). Also, some text Teferences have a comma before the date and
others do not and all should be consistent. (SP)

Sect1on OP 2 8. Attachment OP-6, W1ldl1fe Protect10n and. erdllfe Momtormg (WP&WM), Table

two lines of text (i.e. endmg with References) are inserted in the document after the text sections
and should be moved to a posmon just ahead of “FIGURES” (SP)

Section OP 2.8, Attachment OP-6, WPE& WM. TOC: tabbed and labeled dividers for “References”,
“Addenda’:’,"‘F'i gures”, and “Tabl}es"f,(should be in_cluded as was done with Appendix D-9 . (SP)

Section OP 2.8, Attachment OP-6, WP& WM, TOC: ﬁgure OP-AG6-2 is the same as Figure D9-6.
Past LQD expenence has found it 1s d1fﬁcult to remember to change thee information and more than
on location, resultmg in conﬂrctmg mformatron bemg retamed wrthm the mine permrt when future
plan revisions are. made. Please cite the same, ﬁgure number in both (or more) places but only
1nclude the’ ﬁgure in its most’ log1cal locatlon (SP) ‘

-

bectron OP 2. 8 Attachment OP- 6. WP&WM TOC ﬁgure OP A6 3e was added to the document
however it was not added to the TOC Please correct (SP) .

Section OP 2. 8. Attachment OP-6, WP&WM TOC: the titles on all but the first 2 Frgures and

“several Tables are not the same as on the TOC. Please correct. (SP)

Section OP 2.8, Attachment OP-6 WP&WME, TOC: tables OP—A_’6—3 and -4 are the same as Tables
OP-3 and -5. Past LQD experience has found it is difficult to remember to change the information

~ and more than on location, resulting in conflicting information being retained within the mine

NCS.

NC9.

permit when future plan revisions are made. Please cite the same figure number in both (or more)
places but only include the tables in its most logical location. (SP) '

Section OP 2.8, Attachment OP-6, WP& WM, Section 1.0: the citation, “(WGFD 2008)” appears
twice on page 2 and is not listed in the “References” (i.e., pages Att. OP-6, pages 25 & 26). Also,
some text references have a comma before the date and others do not and all should be consistent.
Please correct. (SP)

Section OP 2.8, Attachment OP-6, WP&WMA,' Section 1.1: the “WDEQ” is referenced twice and in
both instances it appears that the Land Quality Division (LQD) is being referenced rather than the
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entire WDEQ and all its divisions. The “ABBREVIATIONS AND ACRONYMS® list on page OP-
v identifies the “LQD” as the proper acronym to be consistent. Please correct the above 2 references
here and the mine permit text accordingly. Please correct. (SP)

NC10.Section OP 2.8, Attachment OP-6, WP& WM, Section 1.3.1 in the second to last paragraph “If the
annual raptor nest survey locates a new...nest within 0.5 miles of pro;ected act1v1t1es ?. The
underlined words.that follow should be added after the word *.. .activities...” (e.g., “...of prolected

- mining activities and those activities proposed for the coming year”. L) Please correct. (SP)

NC11.Section OP 2.8, Attachment OP-6, WP&WM. Seéction 1.3.3.1: the section cites “Section RP-4.5.5”
regarding fence removal and mentions that “The fences will be removed after...and vegetatron has
become established in accordance with permit requlrements however, this statement is not written
in the referenced section. It should also be written in the RP text. Please correct. (SP)

NC12.Section OP 2.8, Attacmnent OP-6, WP&WM, Section 1.3.3. 3: the storage ponds are planned to be
surrounded first by a 6 foot high chain link fence and then by a barbed wire fence. The text
mentions that the amount of freeboard (3h:1v) should make it difficult for land birds to drink from

~ the ponds. Northern _sage grouse (NSG) are hrghly attracted to water and could easily fly over the
fences to land inside it. NSG also find their way into “old tire” ‘and vertical-sided metal tanks at
livestock waters, often drowning. Escape ramps are being installed across the state. In this situation;
however ex1t1ng the pond area mlght be drfﬁcult espec1ally for waterfowl LC ISL LLC should

<<<<<

generally fo the north of the m1ne unlts and plant) to draw NSG and other w1ld11fe to an altemate '
. water source and potentlally, mcrease NSG surv1val Please correct (SP)

NC13.Section OP 2.8, Attachment OP-6, WP&WM, Sect1on 1.3. 3 3: the sectlon c1tes “Section 2.9. 4” and
it be “Section OP 2.9. 4” Please correct. (SP) -

g
'y

NC14.Section OP 2.8, Attachment OP-6, WP&WM, Sectlon 1.4.3: in the noise drscussron and at the top
of page 12, “OP-A6- 5a” is c1ted It should be “Table OP A6 5a”‘ Please correct (SP)

NCI5. Sect1on OP 2.8, Attachment OP- 6 WP&WM Sect1on 1423 in the last paragraph of the noise
" discussion ‘and on page 12, “Figure OP-A6-4” is cited. Tt ‘should be “Flgure OP-A6-5". Please
correct. (SP)

i
I

NC16.Section OP 2. 8. Attachment OP-6, WP& WM, Section 15.1.3: the WDEQ is composed of several
divisions [i.e., air (AQD}, land (LQD), ‘water (WQD) étc.]. The use of “WDEQ”"is listed in this
_section; however, if referencing a specific division (e.g., “LQD”; see “ABBREVIATIONS AND
ACRONYMS” list on page OP-v) and not the department as a whole [(WDEQ)(i.e., all divisions)],

-, -specific divisions should be cited. Please correct throughout the permit document. (SP)

NC17 Section OP 2.8, Attachment OP-6, WP& WM, Section 1.5.3.1: “birds of prey” or “raptors” should
be included in the list of predators. Please correct. (SP) ' IR

NCI8. Section OP 2: 8, Attachment OP-6, WP& WM, Section 1.5.4: the WDEQ is composed of several
d1vxslons [i.e., air (AQD), land (LQD), water (WQD) etc.]. The use of “WDEQ” is listed in this
section; however, if referencmg a specific division (e.g., “LQD” see “ABBREVIATIONS AND
ACRONYMS” list on page OP-v) and not the department as a whole [(WDEQ)(i.e., all divisions)],
specxﬁc d1v131ons should be c1ted Please correct throughout the permit document (SP)
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NC19. Sectlon OP 2.8, Attachment OP-6, WP&WM, Section 2.0: the citation, “(WGFD 2007)” appears
in the text on page 17 and is not hsted in the' “References” (i.e., pages Att. OP-6, pages 25 & 26).
Also, some text references have a comma before the date and others do not and all should be
consistent. Please correct. (SP) -

NC20.Section OP 2.8, Attachment OP-6, WP&WM Section 2.3.1 the first 3 paragraphs of this section

(ie:, all on page 21) do not adequately mirror the Appendix B requirements for raptor “Nest Status

- and_Productlon Success”. Please replace these 3 paragraphs with the. following and.more specific

" Appendix B language. “From on or before mid- February through March, surveys for: golden eagle
and great horned owl nests shall be initiated with 2 mile of existing mining activities and those
activities proposed for the coming year. In areas of potential conflict situations LC ISL will
document " early courtshlp behavior because - once eggs are laid, mitigation options' become

restncted [End of Paragraph] In addition, three surveys covering the entire permit area and a one

" mile perimeter will be conducted within the following time frames. The first shall be conducted in
March. to check known and to locate any new golden eagle and great homed owl nests [i.e.,
territory: (a) not occupted (mactrve) (b) occupied by one occupant (active), or (c) occupied by a

pair (active)]. A second survey shall be conductéd 'in April to check known nests most other raptor

_ species [i.e., territory: (a) not occupied (i.e. macnve), (b) occupied by one:occupant (active), or (c)

" . occupied by a pair (active)]. A third survey shall be conducted from niid-May through mid-June to
locate new raptor nests and to check the status of all known nests. [End of Paragraph] Follow-up

visits to previously identified nests, as ‘many as necessary, shall be timed to facilitate documentation

of occupled territories (see above) nest burldlng (if yes, récord observation); incubation {i.e., .the

, sub]ect pair: (a)-did not lay eggs. [no reproduct1ve attempt] (b) did lay eggs (made a reproductive

" attempt)], and ﬂedglng success'[(a) eggs did not hatch or young did not fledge (the nesting attempt

was.not successful), (b) the number of young that reached that age of fledging (the nesting attempt

was,. successful)] according to the’ orology of the specres present and vanatlons in breeding

chronology ” [End of Paragraphj (SP) R :

NC21. Sectlon OP 2 8 Attachment OP-6. WP&WM Scctron 2.3.1 the ‘previous commerit causes Table -
OP A6-6 to need revision regardmg raptor momtortng which often continues into mid-July in order
to make “age of ﬂedgrng counts”. Please update the figure accordingly, in addition on page 17 (i.e.,
end of Section 2.0) the table is cited as a “Figure” but is in-fact a table in the OP. This is probably
because in D 9 it was, labeled and llsted asa “Flgure (1 €., not necessary to change it D-9). (SP)

NC22, Sectron OP 2.8, / Attachment OP -6, WP&WM Section 2.4: the.WDEQ-ls composed of several
divisions [i.e., air (AQD), land (LQD), water (WQD), etc.]. The use of “WDEQ” is listed in this
section; however if referencing a spec1ﬁc division (e.g., “LQD”; see “ABBREVIATIONS AND
ACRONYMS?” list on page OP-v) and not the department as a whole [(WDEQ)(i.e., all divisions)],
specific divisions should be cited. Ple_ase correct throughout the permit document. (SP)

NC23. Sectlon OP 2.8, Attachment OP-6, WP& WM, Section 2.4: the citation, “(WDEQ 1994)” appears
in the text on page 23 and is not listed in the “References” (i.e., pages Att. OP-6, pages 25 & 26).
Also, some text references have a comma before the date and others do not and all should be
consistent. Please correct. (SP)

NC24.Section QP 2.8, Attachment OP-6, WP&WM, Section 2.4: the citation, “(WDEQ 1994)” appears
in the text regarding MBHFI non-game bird surveys. This type of survey is related to the USFWS
and the methodology may not match the citation. Please correct as needed once a consultation
response letter is received from the USFWS. (SP)




‘»

Lost Creek ISR Tech Review, TFN 4 6/268
November 20, 2009 / Page 77 of 79

NC25.Section QP 2.8, Attachment OP-6, WP&WM, Section 2.7: the section indicates that non-game bird
surveys (i.e., except for raptors and MBHFI) will be conducted as incidental observations to other
work. Section 2.4 commits to “breeding bird surveys” for MBHFI and this type of survey requires
recording all species encountered, including nori-game birds. Section 2.7 should mention that non-
game birds will only be recorded incidental to other work but will be formally surveyed only when
in association with breeding bird surveys described in Section 2.4 (MBHFI). (SP) '

NC26. Sect1on OP 2. 8 Attachment OP-6, WP&WM, References: on page 26 “(DOE 2004)” has not been
01ted in the text. Please correct. (SP)

NC2 7.Section oP 2.8, Attachment OP-6, WP&WM, References: on page 26 “(WYDEQ 2007a)” has not
been cited in the text. Please correct. (SP)

'

NC28. Sectron OP 2 8 Attachment OP-6, WP&WM References on page 26 “(WYDEQ 2007b)” has not
been crted in the text. Please correct. (SP) C

NC29. Section OP '2 3, Attachment OP* 6 WP&WM 'Refe'rences - the “ABBREVIATIONS AND
ACRONYMS? list on page OP-v does not identify WYDEQ); however, it does identify “WDEQ” to
be con51stent Please correct the above 2 references here and the mlne perrnlt text accordmgly (SP)

NC30, Sectlon OP 2. 8 Attachment OP 6; WP&WM Referénces; ‘the’ cxtatlon “(Olendorf et al, 1996)”

__appears in the text, on page 5 and:is not l1sted in'the: “References” (i.€.; pages Att.-OP-6, pages 25 &

- 26). Also, ‘some text references have a cotimia before the date arid othérs do not and all should be

consistent. The spelling of “‘Clendorff” is incorrect on page 5 and in Section OP-5 References on
page OP-55; however, a word. search (by either spelling) does not locate the reference as cited in
the OP except in Attachment OP 6 Please correct (SP) e :

t

NC31. Sect1on OP 2.8, Attachment OP- 6 WP&WM References the citation, “(Holloran 2005)” appears
in Table OP-A6-1; however, it is not listed 1 it the “References” (i.¢., pages Att. OP-6, pages 25 &
26). Also some text references have a comma before the date and others do not and all should be

SN e

consistent. Please correct. (SP) Y o ST : SRS

NC32 Sect1on OP 2.8, Attachment OP-6, WP&WM References the citation; .“(Cait-1967)” appears in
Table OP -A6-1; however, it is not lrsted in the “Referencés™ (i.€.,'pages Att. OP:6, pages 25 &.26).
Also some text references have a comma before the date and others do not and all should be
con51stent Please correct, (SP) S R

NC 33. Section .OP..’2.8, Attachment OP-6, WP&WM References: “the citation, “(Wallestad & Schadweiler
1974)” appears in Table OP- A6-1; however, it is not Tlisted in'the “References” (i.e., pages Att. OP-
6, pages 25 & 26). Also, some text references have a comma before the date and others do not and
all should be consistent. Please correct (SP) o co-

NC34 Sectron opP 2 8, Attachment OP-6, WP&WM References: the citation; “(Rothenmaier :1979)”
. appears in Table. OP-A6-1; however, it is not llsted in the “References™ (i.e., pages Att. OP-6, pages
25 & 26). Also, some text references have a comma before the date and others do not and all should
be consistent. Please correct. (SP) * -

NC35. Sectlon OP 2.8, Attachment OP-6, WP&WM, References: the citation, “(Schoenber 1982)”
appears in Table OP-A6-1; Lowever, it i§ not listed in thé “References” (i.e., pages Att. OP-6, pages
25& 26) Also, some text references have a‘’comma before the date and others do not and all should
be consrstent Please correct. (SP) BRIRLA S
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NC36.Section OP 2.8, Attachment OP-6, WP& WM, References: the citation, “(Lyon & Anderson 2003)”
appears in Table OP-A6-1; however, it is not listed in the “References” (i.e., pages Att. OP-6, pages
25 & 26). Also, some text references have a comma before the date and others do not and all should
be consistent. Please correct. (SP)

NC37.Section OP 2.8, Attachment OP-6, WP&WM, References: the citation, “(Inglefinger 2001)”
appears in Table OP-A6-1; however, it is not listed in the “References” (i.e., pages Att. OP-6, pages
25 & 26). Also, some text references have a comma before the date and others do not and all should
be consistent. Please correct. (SP)

NC38.Section OP 2.8, Attachment OP-6, WP& WM, References: the citation, “(Nicholoff 2003)” appears
in Table OP-A6-1; however, it is not listed in the “References” (i.e., pages Att. OP-6, pages 25 &
26). Also, some text references have a comma before the date and others do not and all should be
consistent. Please correct. (SP) f ~

NC39.Section OP 2.8, Attachment OP-6, WP&WM Table OP-A6-1 (page 1 of 3) in the table Figure
OP-AS5-2” is cited. It should be “Figure OP-A6-2". Please correct. (SP) - ‘ '

NC40.Section OP 2.8, Attachment OP-6, WP& WM, TablejOP‘-A6-1 (page 2 of ‘3): in the table, “Table
OP-A5-3” is cited. It should -be “Table OP-A6—3” Please correct. (SP)

NC41.Section OP 2.8, Attachment OP-6, WP&WM Table OP Ab6- 1 (pa,qe 2 of 3) in item (5) and part
(a), the text reads “...is to reduce raptor.and corvrd roosting...”. Consider that power poles are
used as huntmg perches for resting, and- roostmg Avallablhty of an elevated hunting. perch
increases the distance that predatory birds can effectively hunt; therefore, prevention of “use” not
only protects the predatory birds from being electrocuted, -but also;. should reduce predation on
northern sage grouse. Please change the word oostrng to’ use” (SP)

NC42 Section OP 2.8, Attachment OP-6, WP& WM, Tab]e OP-A6-1 (page 3 of 3): in item (6) and part
(a), the text reads “...is analogous to topsoil strlppmg at coil mmes ”. It should read “...at coal
mines...”. Please correct (SP) :

NC43.Section OP, References: the citations, “(BLM, 1996)” and “(BLM 2003)” appear in the text and
“References” (i.e., page OP-55); however, in the “References” they are listed as “Bureau of Land
Management (US)...” and should be “Bureau of Land Management. (BLM)...”. Also, some text
references have a comma before the date and others do not and all should be consistent. Please
correct. (SP)

Summary:

There are still a number of outstanding issues, several of which can be rectified by merely incorporating
the response into the application text. Several new comments were generated on the revised material
received on October 19, 2009. Many of these comments are associated with incorrect references. Once the
application is found to be technically complete and approval / concurrence of technical adequacy from the
Bureau of Land Management is obtained, second public notice will be authorized (in writing from WDEQ
Land Quality Division). Should you have any questions concerning this memorandum, please contact the
individual reviewer(s) at the WDEQ-LQD District 2 Office in Lander (307-332-3047).

Enclosures Copy of 40 CFR Section 264, Subpart K
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§264.200

been decontaminated and that pre-
viously held an incompatible waste or
material. unless §264.17(b) is complied
with.

§264.200 Air emission standards.
The owner or operator shall manage

. all hazardous waste placed in a tank in

accordance with the applicable require-

. :thls part. .

61 F‘R 59950, Nov. 25, 1996] :

Subpart K—Surface
Impoundments

[
s

otherwise noted.

§264.220 Applicability. -

- ments of subparts AA, BB, and CC of'

“ 40 CFR Ch. | (7-1-02 Edition)

and sufficient strength and thickness
to prevent failure due to pressure gra-
dients (including static head and exter-
nal hydrogef)logic forces), physical con-
tact with the waste or leachate to
which they are exposed, ¢limatic condi-

tions, the stress of installation, and

the stress of daily operation; S
(2) Placed upon a foundation or base
capable of providing support to the

. iliner and resistance to pressure gra-

The regulatlons in t;hls subpart apply'-

treat, store, or dispose of hazardous

waste exoept; as §264.1 provides other-

wise.

§264.22l“ Design and i)pera'ting re-
quirements.

(a) Any surface impoundment that is.
not covered bv paragraph (c¢) of this."-

section or §265.221 of this chapter must
have a liner for all portions of the im-

~boundment (except for existing por- -
tions of such impoundments). The liner
‘must be designed, constructed. and in-

stalled to prevent any migration of
wastes out of the impoundment to the
adjacent subsurface soil or ground

water or surface water'at’any time dur- -
ing the active life (including the clo-
sure period) of the impoundment. The:

* to owners and operators of facilities
that use surface impoundments to -

t

oyt

liner may be constructed of materials"

that may allow wastes to migrate into
the liner (but not into the adjacent
subsurface soil or ground water or sur-
face water)-during the active life of the
facility, provided that.the impound-

will be closed in accordance with
§264.228(a)(2), the liner must be con-
structed of materials that can prevent

- wastes from migrating into the' liner

during the active life of the facility.

i ~ The liner must be:

“ment is closed in accordance .with-
§264.228(a)(1). For impoundrents' that

(1) Constructed of inaterials that

have appropriate chemical properties

dients above and below the liner to pre-:
vent failure of the liner due to settle-
ment, compression, or uplift; and

(3) Installed to cover all surrounding
earth likely to be in contact w1th the

! -waste or leachate.
SOURCE: 47 FR- 32357, . July 26, 1982, unless,

(b) The owner or operator_wﬂl be ex-
empted from the requirements of para-
graph (a) of this section if the Regional

- -Administrator: finds, rbased on a dem-
.onstration by the owner or operator,

that alternate design and operating
practices, together with location char-'
acteristics, will prevent the mlgratlon'
of any hazardous constituents (see

 §264 93) into the ground water or sur-

face:water at any future time. In decid-
ing whether to grant an exemption, the

‘Regional Administrator will consider:

.(1) The nature and quantlty of t;he
wastes: .

(2) The proposed alternate de51gn and
operation;

(3) The hydrogeolog*c setting of the

.-facility, including“the attenuative ca- .

pacity and thickness of the liners and

s0ils present between the impoundment

and ground water or surface water; and

(4) All other factors which. would in-

fluence the quality and moblhty of the

leachate produced and the potential for’
it to migrate to ground water or sur-'
face water.

(c) The owner or operator of each new
surface impoundment unit on which
construction commences after January
29, 1992, each lateral eXpansion of a sur-
face impoundment unit on which con-:
struction commences after July 29, 1992
and -each’ replacement of an existing

surface impoundment unit that is to

commence reuse after July 29, 1992
must install two or more liners and a
Teachate collection and removal Sys-
tem between such liners. ‘‘Construc-
tion, commences’’. is as defined in
§260. 10 of this’ chapter under ‘existing
facility’’.
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(1)(1) The liner system must include:

(A) A top liner designed and con-
structed of materials (e.g., a
geomembrane) to prevent the migra-
tion of hazardous constituents into
such liner during the active life and
post-closure care period: and

(B) A composite bottom liner, con-
sisting of at least two components. The
upper component must be designed and
constructed of materials (e.g., a
geomembrane) to prevent the migra-
tion of hazardous constituents  into
this component during the active life
and post-closure care period. The lower
component must be designed and con-
structed of materials to minimize the
migration of hazardous constituents if
a breach in the upper component were
to occur. The lower component must be
constructed of at least 3 feet (91 cm) of
compacted soil material with a hydrau-
lic conductivity of no more than 1x10/
~7/ c/sec. .

(ii) The liners must comply with
paragraphs (a) (1), (2); and (3) of this
section.

(2) The leachate collection and removal
system between the liners, and imme-
diately above the bottom composite
liner in the case of multiple leachate
collection and removal systems, is also
a leak detection system. This leak detec-

tion system must be capable of detect-

ing, collecting, and removing leaks of
hazardous constituents at the earliest
practicable time through all areas of
the top liner likely to be exposed to
waste or leachate during the active life
and post-closure care period. The re-
quirements for a leak detection system
in this paragraph are. satisfied by in-
stallation of a system that is, at a min-
imum:

(i) Constructed with a bottom slope
of one percent or more:

(ii) Constructed of granular drainage
materials with a hydraulic conduc-
tivity of 1x10/~!/ cm/sec or more and a
thickness of 12 inches (30.5 cm) or
more: or constructed of synthetic or
geonet drainage materials with a
transmissivity of 3x10/-%/ m2sec or
more;

(iii) Constructed of materials that
are chemically resistant to the waste
managed in the surface impoundment
and the leachate expected to be gen-
erated. and of sufficient strength and

§264.221

thickness to prevent collapse under the
pressures exerted by overlying wastes
and any waste cover materials or
equipment used at the surface im-
poundment;

(iv) Designed and operated to mini-
mize clogging during the active life
and post-closure care period; and

(v) Constructed with sumps and lig-
uid removal methods (e.g., pumps) of
sufficient size to collect and remove
liquids from the sump and prevent lig-
uids from backing up into the drainage
layer. Each unit must have its own
sump(s). The design of each sump and
removal system must provide a method
for measuring and recording the vol-
ume of liquids present in the sump and
of liquids removed.

(3) The owner or operator shall col-
lect and remove pumpable liquids in
the sumps to minimize the head on the
bottom liner.

(4) The owner or operator of a leak
detection system that is not located
completely above the seasonal- high
water table must demonstrate that the
operation of the leak detection system
will not be adversely affected by the
presence of ground water.

(d) The Regional Administrator may
approve alternative design or operating
practices to those specified in para-
graph (c) of this section if the owner or
operator demonstrates to the Regional
Administrator that such design and op-

_erating practices. together with loca-

tion characteristics:

(1) Will prevent the migration of any’
hazardous constituent into the ground
water or surface water at least as effec-
tively as the liners and leachate collec-
tion and removal system specified in
paragraph (c) of this section; and

(2) Will allow detection of leaks of
hazardous constituents through the top
liner at least as effectively.

(e) The double liner requirement set
forth in paragraph (c) of this section
may be waived by the Regional Admin-
istrator for any monofill, if:

(1) The monofill contains only haz-
ardous wastes from foundry furnace
emission controls or metal casting
molding sand, and such wastes do not
contain constituents which would
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render the wastes hazardous for rea-
sons other than the EP toxicity char-
acteristics in §261.24 of this chapter:
and

(2)(1)(A) The monofill has at least one
liner for which there is no evidence
that such liner is leaking. For the pur-
poses of this paragraph, the term
“liner” means a liner designed. con-
structed, installed, and operated to
prevent hazardous waste from passing
into the liner at any time during the
active life of the facility, or a liner de-
signed, constructed, installed, and op-
erated to prevent hazardous waste from
migrating beyond the liner to adjacent
subsurface soil, ground water, or sur-
face water at any time during the ac-
tive life of the facility. In the case of
any surface impoundment which has
been exempted from the requirements
of paragraph (c¢) of this section on the
basis of a liner designed, constructed,
installed, and operated to prevent haz-
ardous waste from passing beyond the
liner, at the closure of such impound-
ment, the owner or operator must re-
move or decontaminate all waste resi-
dues, all contaminated liner material,
and contaminated soil to the extent
practicable. If all contaminated soil is
not removed or decontaminated, the
owner or operator of such impound-
ment will comply with appropriate
post-closure requirements, including
but not limited to ground-water moni-
toring and corrective action;

(B) The monofill is located more than
one-quarter mile from an underground
source of drinking water (as that term
is defined in §144.3 of this chapter); and

(C) The monofill is in compliance
with generally applicable ground-water
monitoring requrements for facilities
with permits under RCRA section
3005(c): or

(ii) The owner or operator dem-
onstrates that the monofill is located,
designed and operated so as to assure
that there will be no migration of any
hazardous constituent into ground
water or surface water at any future
time. :

(f) The owner or operator of any re-
placement surface impoundment unit
is exempt from paragraph (¢) of this
section if:

(1) The existing unit was constructed
in compliance with the design stand-

40 CFR Ch. | (7-1-02 Edition)

ards of sections 3004 (0o)1)(A)(i) and
(0)(5) of the Resource Conservation and
Recovery Act; and

(2) There is no reason to believe that
the liner is not functioning as de-
signed.

(g) A surface impoundment must be
designed, constructed, maintained, and
operated to prevent overtopping result-
ing from normal or abnormal oper-
ations; overfilling: wind and wave ac-
tion; rainfall; run-on; malfunctions of
level controllers, alarms, and other
equipment; and human error. .

(h) A surface impoundment must
have dikes that are designed, con-
structed, and maintained with suffi-
cient structural integrity to prevent
massive failure of the dikes. In ensur-
ing structural integrity, it must not be
presumed that the liner system will
function without leakage during the
active life of the unit.

(i) The Regional Administrator will
specify in the permit all design and op-
erating practices that are necessary to
ensure that the requirements of this
section are satisfied.

[47 FR 32357, July 26, 1982, as amended at 50
FR 4514, Jan. 31, 1985; 50 FR 28747, July 15,
1985; 57 FR 3487, Jan. 29, 1992]

§264.222 Action leakage rate.

(a) The Regional Administrator shall
approve an action leakage rate for sur-
face impoundment units subject to
§264.221 (c) or (d). The action leakage
rate is the maximum design flow rate
that the leak detection system (LDS)
can remove without the fluid head on
the bottom liner exceeding 1 foot. The
action leakage rate must include an
adequate safety margin to allow for un-
certainties in the design (e.g., slope,
hydraulic conductivity, thickness of
drainage material), construction, oper-
ation, and location of the LDS, waste
and leachate characteristics, likeli-
hood and amounts of other sources of
liquids in the LDS, and proposed re-
sponse actions (e.g., the action leakage
rate must consider decreases in the
flow capacity of the system over time
resulting from siltation and clogging.
rib layover and creep of synthetic com-
ponents of the system, overburden
pressures, etc.).

(b) To determine if the action leak-
age rate has been exceeded, the owner
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