Department of Em}imnmental Quality

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

Dave Freudenthql, ) ' . } John Corra,
Governor ' Director

July 23, 2010

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, 4"
: _ Round Technical Review Comments _ ' '

Dear Mr. Cash,

Enclosed please find the fourth 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 June 25, 2010. The June 25, 2010 submittal contained several requests to consider
relegating certain topics to be a condition on the permit. LQD personnel feel that at this stage of the
review process it is premature to consider conditions. Therefore, those topics were addressed like any
other comment. Also, in order to track the status of the comments in this review, the enclosed
spreadsheet (table) is provided. '

Please provide responses to the comments in the attached memorandum following the Index Sheet
format and protocol you have followed in the past. 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). That Letter would serve 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. However, please feel free to contact me at (307) 332-3047 with any
questions as well.

Respectfully,

ety - Ju%
elissa L. Bautz, P.G.
District [I Natural Resources Analyst

w/ enclosures, 4th Round of Technical Comments Memorandum (69 pages, double sided),
Summary/Status of 4" round comments (2 pages, one double-sided sheet)

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)

Tanya Oxenberg, U.S. Nuclear Regulatory 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, Cheyenne WDEQ/LQD- TFN 4 6/268 Lost Creek ISR File (w/encl)

Mark Moxiey - Lander WDEQ/LQD-> TFN 4 6/268 Lost Creek ISR File (w/encl)

Chron (w/encl)

Lander Field Office * 510 Meadowview Drive * Lander, WY 82520 « htitp://deq.state.wy.us

ABANDONED MINES AIR QUALITY LAND QUALITY SOLID & HAZARDOUS WASTE WATER QUALITY
(307) 332-5085 (307) 332-6755  (307) 332-3047 (307) 332-6924 (307) 332-3144
FAX'332-7726 FAX 332-7726 FAX 332-7726 . FAX 332-7726 FAX 332-7726



Memorandum
File: Lost Creek ISR, LLC Uranium Project, Permit Application, TFN 4 6/268

- From:. Melissa L. Bautz — WyDEQ/LQD District II Geologist (MLB)
Amy Boyle — WyDEQ/LQD District IT Hydrogeologist (AB)
Mark Moxley — WyDEQ/LQD District I Supervisor (MM)
Steve Platt — WyDEQ/LQD District Wildlife Biologist (SP)
Brian R. Wood — WyDEQ/LQD District I Hydrologist (BRW)

Date: July 23, 2010 m 1.5

Subject: Fourth round of Technical Review comments on Lost Creek ISR Application;
TFN 4 6/268

This memorandum contains the WDEQ Land Quality Division’s (LQD’s) technical comments on Lost
Creek ISR’s (LC’s) responses to LQD’s preliminary and final techmcal comments on the above
mentioned apphcatlon :

The application was originally hand-delivered to 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, 1.C submitted responses to the final technical comments (those cited in the January
30, 2009 memo). In a review memorandum dated November 20, 2009, LQD provided a review of those
responses. On February 25, 2010, L.C personnel hand delivered their most recent responses to LQD’s
comments to date. That is, the February 25, 2010 submittal included responses to the following:.
1. Second round of technical comments from LQD’s January 30, 2009 Technical Review of the
entire Permit; and
2. Third round of technical comments from Amy Boyle s August 26, 2008 Technical Review of
Appendices D5 and D6.

LQD provided the third round of technical comments on the February 25, 2010 submittal under cover
letter dated March 26, 2010. In a meeting among LC and LQD personnel on May 6, 2010, it was agreed
that several comments that occurred in.the Mine Unit 1 (MU1) review should be moved to the Main
Permit review (this review). Based on that conclusion, LC included several responses formerly handled
under the MU1 review in their responses to comments received at the LQD Lander office on June 25,
2010. Below is LQD’s review of the June 25, 2010 submittal; that is, the fourth round of technical
comments is presented below. The format used in LC’s June 25, 2010 correspondence has been used. It
preserves the original comment number from applicable LQD reviews. However, items that are deemed
“resolved” based on this (fourth) round of comments have had the historical/background comments
dropped.

FADIVISION\EVERYONE\LOST CREEK REVIEW\Main_Permit Review TFN4- 6 268\4th-round_tech-
reviewALC 4th Round Review July 2010_FINAL.docx




Lost Creek ISR, TFN 4 6/268
4% round of review comments
July 23, 2010 - Page 2 of 69

APPENDIX D-5 (GEOLOGY) - AUGUST 2008 - LQD REVIEW OF APPENDICES D5 AND
.D6 OF THE MAIN PERMIT DOCUMENT

-D5-4) LOD (8/08) - Plates D5-1a - D5-] e. These plates provide one generalzzed and several
detailed geologic cross sections down the centerline of the ore body, and across the
centerline of the ore body. In addition, Figure D5-2a provides a very generalized geologic
cross section across the northern portion of the permit area. LOD Non-Coal Rules, Chapter

11, Section. 3(a)(’v'iz'z) requires cross sections that show geologic features within. the entire
" “permit area, and how they relate to the production zone. Extending cross sections F, G, and
H to the boundarzes of the permzt area with any avazlable drill hol le data, will help to

provzde thzs information.

LC ISR, LLC (4/09) - The cross sections have been updated with the information from new
~ borings and wells completed in 2008. As noted on the Index Sheet for the-changes to
Appendix D-5, Plates D5-1b through D5-1e have been replaced, and two new plates (Plates
" D5-1f and D5-1 g) have been added The references in the text to these plates have also been
updated. :

b) LOD (6/09) - The piezometric surfaces are indicated for the DE, LFG, HJ and UKM
aquifers, though it is not clear if there are any monitoring wells on the cross sections
' from which the water tables were derived:' Pléase designate any monitoring wells on the
" cross sectzon and mdlcate thezr screened zntervals and water levels wzth date b
"LC ISR LLC (1 1/09) <A reference to the-cross- sectlons and an' explanatlon of how the
potent1ometrlc ‘'surfaces were projected onto the cross:sections has been added t0D6.5.2.2

N (Potentlometrlc Surface G1 oundwater F Iow Dlrectlon and Hydrauhc Gradrent)

(LC 2D 12/ 09) - 4s stated prevzously, the cross section should zndzcate where speczf ic
groundwater élevation data is available from monitoring wells,-and if the data points are
close enough it can be extrapolated, otherwise projecting a potentiometric surface across
an entire cross section could be misrepresentative. For example, on Plate D5-1e, cross
section F-F, “there are two clusters of monitoring wells that fall on the cross section yet
are not indicated. Wells MB-01, MB-02, MB-03A, and MB04 lay in a cluster
approximately 312 feet south of the North Fault. There is no groundwater data north of
. the fault yet the cross section assumes that the water level across the faultis consistent.
© " Similarly, there is a well cluster (LC2IM, LC22M, LC23M, and LC30M approximately
- 250 feet south of the Lost Creek Fault (Subsidiary) yet thésé wells are.also not indicated
on the cross section. The potentiomeiric surface is projected on'the cross section, an
‘" additional 1.5+ miles to.the south, with no data available. Granted, the surfaces appear
as dashed lines or implied, howe\)er, ple’ase add the vk'no_wn gro'undwater elevations on the

FADIVISION\EVERYONE\LOST CREEK REVIEW\Main__ Perrmt Rev1ew TFN4 6- 268\4th-round tech—‘ '
review\LC 4th Round Review. July 2010_FINAL.docx i :



- e o e o e b e ey e . oo [ S,

Lost Creek ISR, TFN 4 6/268 : ' Lo
4™ round of review comments : ST
July 23, 2010 - Page 3 of 69 '

cross section for each available monitoring well, and indicate the screened interval and
the date for the water elevation. Extrapolation should be limited to those areas on.the
cross sections where there is enough data available. Please also revise Section D5.2 by
deleting the statement that "Depiction of these (potentiometric) surfaces on the cross .
sections were generated by tracking the intersection of the plane of the cross. sectzon
profile with potentzometrzc contours plotted for the given horizons .. S

LC ISR LLC Ll O) The ongrnal focus of the Cross sectrons was to provrde 1nforrnat10n
on the stratigraphy 1n the Permit Area $0.10 ‘monitor wells were. rncluded on the cross-
sections. Illustratron of water leve,ls on the cross sections was requested by NRC (see LC
ISR, LLC’s December 2008 Response to NRC’s Novernber 2008 Comment #2 on
Section 2.7.2 of the Technical Report) and subsequently included in docurrients submitted
to WDEQ-LQD for consistency.., .The location. of monitor wells with relation to cross
_sections is.shown on Plate D5-3, ‘General Locatron Map Geology’. The data requested
to be illustrated. frorn adJacent monitor -wells. [water elevations, screened intervals,
“measurement dates] is avarlable in tables appendrces and Completron Logs elsewhere in
the application therefore LC ISR, LLC “does not believe that adding this specific
information onto the cross sections is necessary.

* Additionally, as with. the. potentiometric surface. contour maps (Flgures D6-11e through
11h),.the potentrometrlc surfaces which are. 1llustrated on the Cross sectlons _dre generated

.- from raw data- collected from the, monrtor wells The method of pI‘O_] ectlng thrs data onto

the crossi-sectionsiis explalned in, the rstatement K Deplctron of these (pot ntrometrrc)
surfaces on the cross sections were generated by trackrng the intersection of the plane of

i < the:, cross.. sectron\ profile . with ,.the, potentlometrlc ~contours  ploited. for-. the given
" s horizons..,” - Where monitor, Wells -are in,close pr oxnmty to. the plane of a cross section,
this: prOJcctron can be: consrdered reasonably accurate ln regrons of sparse “data, the

~ projection of the potentiometric surface can be considered more interpretive.  In either

.+ case, the potentiometric. surfaces illustrated on the cross, sections can, be- considered as

valrd and:accurate as.those. deprcted on; the potentrornetrrc surface contour maps
. AT

 The DEQ comment statrng that “There is no, groundwater data north of the northern fault,
Th yet the. cross section:[F-F’] assumes that the water level is consrstent > 'makes a Valrd

. surfaces as shown north of the fault o

- LOD (3/10) - Specific'water level elevations were not‘ proVided as ~LC does not believe
it to be necessary, yet if there are precise points along a cross sectron where specific
information is known,.then that information should be on the Cross sectron and not an-

-interpolation from a potentiometric surface map. Since the scale of the cross sections
would not easily.incorporate the monitoring wells and their screened intervals, please add
a note and/ or strcker to the legends which indicates that the potentiometric surfaces are

F: \DIVISION\EVERYONE\LOST CREEK REVIEW\Marn Perrnrt Revrew TFN4 6- 268\4th-round tech—
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Lost Creek ISR, TFN 4 6/268
4" round of review comments
July 23, 2010 - Page 4 of 69

interpolated from the regional potentiometric surface map, and not based on real data
points along the cross sections. In closer examination of trying to correlate known

.. groundwater elevations, there is a significant discrepancy on Plate D5-1e, the F-F’ cross
section. It shows the DE potentiometric surface at approximately 6750 ft., yet Figure D6-
11e, the DE Potentiometric Surface Map shows the water level in nearby monitoring well
MB-1 as 6,853 ft., a 100 ft. difference. In attempting to find the correct elevation of the
water table in MB-01 it was noted that the MB well water elevations were not provided
on Table D6-6. Please revise this Table to include the MB wells. However, when
looking at the completron log for MB-01 it appears that the water elevation should read
6,752.9 and it is most likely that Flgure D6-11e needs to be corrected (AB)

LC ISR, LLC (6/10) - The explanatron that the plezometrrc surfaces shown on the Cross-
sections (Plates D5-1a through D5-1g) are based on interpolation from regional monitor
wells (and not from the drill holes shown on the cross. sections) will be added to the
cross-sections in conjunction with the changes requested in Comment D5 #4(0)

The water level for well MB-1 in Figure D6-1 e has been corrected.

Table D6-6 was rev.ised to include the available water level data for the MB wells, and
the revised table was submitted to LQD in May 2010. - Three quarters of data are

currently available, and the table wnl be updated once the fourth quarter of data is
‘ collected

- LQD 17/10) Item unresolved Strckers tor Plates DS 1a through D5-1 g, which indicate
* that the potentlometnc surface shown on the cross sections is based on interpolation and
. not the drill holes shown are to be prov1ded An updated Table D6.6 will be submitted
., . onceall of the wells have four quarters worth of baseline monitoring data. A revised
) 4F1gure D6- 1 le was prov1ded w1th the correctron to the water elevatron 1n ‘MB-1. (AB) -

é), QD (6/091 Additional faults are indicated on the north/south trendzng cross sections.
Please add these faults to the map key, as well as within the disciission-of Section D5.2.2
the permit document. In addition, these faults should be indicated on all maps where the
Lost Creek Fault is zncluded if they Jfall wzthm the scale of the map

_' LC ISR, LLC ¢ 11/09) - " The text ‘in Section D5.2.2 (Structure) has been replaced to ..
7 drscuss the newly 1dent1ﬁed faults, and the location-oft all the faults are 1llustrated ona
' new map as Plate D5-3 (General Location Map - Geology)

(LQD 12/O9§ - Plate D5-3 has béen added and indicates thé location of the other known
Sfaults in the permit area. The text states that the southern-fault's downthrown block is on
the north side, yet Plate D5-3 indicates that the downthrown block is to the south. Please
correct this deficiency. As requested previously, any map (e.g. Plates D5-2a through D5-

" F: \DIVISION\EVERYONE\LOST CREEK REVIEW\Ma_m Permit_| Revrew TFN4 6- 268\4th—round tech—
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~ Lost Creek ISR, TEN 4 6/268

4% round of review comments

July 23, 2010 - Page 5 of 69

2d) which showed the location of the Lost Creek Fault needs to be revised to indicate the
updatea' version of the multiple fault locations within those maps. The permit area
template within the map legends will also need to be revised to znclude the aa’a’ztzonal
fault locations.

LC ISR LLC (2/10) - Plate D5-3 has been rev1sed to show that the downthro wn block is
‘on the north s1de of the “South Fault” IR 4. S _

* Pursuant to discussions’ in”the’ February 3; 2010 phone call between Mehssa Bautz

- (WDEQ- LQD) and ‘Johin Cash (LC ISR, LLC), only Plates D5 2a through D5-2d have
been rev1sed to 1nclude the multlple fault locatrons

3 i

LOD (3/10) - Plates D5-2a — D5-2d which ¢ are‘'the 1sopach maps have been updated to
indicate the locations of all of the known faults However, the Plates presenting the cross
sections (Plates D5-1a through' D5-1g) “will also need to be revised to indicatethe
additional fault locations on the cross section and on the reference maps.

e Plate D5-1a, which dates back to the December 2007 submittal, needs to be
revised. The cross section A-A’ crosses the fault six t1mes but only three fault
crossrngs are indicated on the Cross section. - ‘

e Plate D5-1b whrch 1ndrcates Cross Séction B-C crosses the Lost Creek Subsidiary
fault twice, ‘but the crdss Section only indicates that it crossés the fault ‘once.

A e Plate D5-1c, Cross Section C-D crosses the Lost Creek Subsidiary’ Fault and the
s g Lost CreekiFault but only shows the Lost Creek Fault dlsplacement -
e 10s3es the Lost Creek’ fault and the sphnter fault
o I ifes : s f't Ve Lost Creek F ault
@ Plate. D5 1errnay peed 10 be rev1sed in response to Comrnent 4b above and the
i ,~reference map, should be updated at that time to 1nclude all of the tault locations.
o The geologlc cross section maps D5-1F and D5-1 g, d6 not require revision due to
. - the faults, but.do include a reference map which does not include the new fault
¢, + locatjons. For these .CIOSS, sect1ons please add a strcker to the reference map,
wh1ch refers the reader to Plate D5 3 for cross section locatrons (AB)

LC ISR, LLC ( 6/10) —"The changes requested ibove for Plates D5-2a th'rough"‘DS 2e will

be forthcoming in the near future, once they are complete. The requested stickers for
- Plates D5-1f and D5-1g (for the. reference map and the note about the source of the

potentiometric surface 1nformatron [Comment D5 #4(b)] Wlll also be sent at that time.

LQD (7/10) - Item unresolved. Changes requested to Plates D5 2a through D5-2e are
v said to be forthcommg (AB) . , h ’ '

N U

Cow
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Lost Creek ISR, TFN 4 6/268
4™ round of review comments
July 23, 2010 - Page 6 of 69

D5-12) LQD (7/10) - This item is resolved. A sentence was added to the text in Section
D5.2.1 clarifying that an aquitard thickness of five feet has a six inch margin of error given
* interpretation of geophysical logs. Therefore the thinnest known thrckness of the Lost Creek
“and Sage Brush Shales is 4.5 feet. (AB)

D5 13) LC ISR, LLC (6/ lOl As agreed upon durlng the February 25, 2010 meeting between LC

o ISR, LLC and LQD, Figure OP-2a and Plate OP-1 were revised to show the location of the
proposed Mine Unit 1 Pattern Area  As proposed pattern areas for Mine Units 2 through 6
are developed, this figure and this plate will be updated with the proposed areas, rather than

- the conceptual areas currently shown for those mine units, However, updatmg of all figures
and maps in the application to show proposed versus conceptual mine unit boundaries would
not be required because of the additional detail provided on maps in the mine unit -
applications. For example,, Plate MU1 5-1 of the Mine Unit 1 Application shows the
proposed Mine Unit 1 Pattern Area in relation to historic drill holes (See also Comrnents
OP #11 and MU1-27.) -

LOD (7/10) - This item is resolved, based on the above response by LC. (AB)

# % d %k RTHIS CONCLUDES COMMENTS ON APPENDIX D- S

ApPPENDIX D-6 (HYDROLOGY) - AUGUST 2008 - LQD- REV!EW OF APPENDICES D5
AND D6 OF THE MAIN PERMIT DOCUMENT L S R

v fry e e NN e S
Y A B - ~,\ 0 5 gt RIS B S

D6-14) LOD (8/08) - Sectzon D-6. Detailed stratigraphic and well completzon logs should be
provided within the permit document  for all monztorlng wells. It is preferable if this'
information can be compiled on one log form. Notation of éach horizon within the

. Stratigraphic column would also be helpful. LQD Guzdelzne 8, Appendzx 5 descrzbes the
: imformanon to be mcluded for each well ‘

LC ISR, LLC (4/09) - A new attachment has béen added with the well completron logs for
the permit area monitoring wells. ~ The existing Attachment D6-3 (Groundwater Quality

Laboratory Results) has been renumbered to Attachment D6-4, and the title page and CD

changed. Attachment D6-3 is now titled Well Completion Logs. A list of the wells for
B which logs are 1ncluded in the attachment is at the begmmng of the attachment

- Cross references to the new attachmenit have been added at the end of Section D6. 2.2 and in

Attachment D6-2a (Corament #44). Because of the size of the new Attachment D6-3 (Well

~ Completion Logs); Volume 3 of the application has been separated into Volume 3a, which

~ contains all of Appendix D6 through Attachment D6-2b, and Volume 3b, which contains
Attachments D6- 3 and D6-4.

FADIVISION\EVERYONE\LOST CREEK REVIEW\Main_Permit Review TFN4-6-268\4th-round tech— .
review\LC 4th Round Review July 2010 FINAL.docx
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Lost Creek ISR, TFN 4 6/268
4% round of review comments
July 23, 2010 - Page 7 of 69

LQOD (6/09) - The following comments have been generated from a review of the well logs:

¢) LOD (7/10) - This item is resolved. Well development records were located for
LC21IM and LC27M, and this 1nformat10n was added to revised completron lo gs for those
wells. (AB) ' : .

i) LOD (6/091 T here are many. wells wheré thére is additional footage between the base of

' the well screen and the bottom of the hole, yet it is not indicated on the well diagram (e.g.
LC29M, MBOZ MBO7. MBIO, HIMO:105, HIMO-I06, ‘HIMO-112, HIMO-113, MB-02,

" MB-05, MB-08, HIMP-IOI, HIMP-102, HJMP-I09, HJT-102, MB-06, MB-09, HIMU-I05,
HIMU-113, HIMU-114, UKMP-102; UKMP-I03, MB-04, UKMU-IOI, UKMU-103). ‘
Please indicate on the schematzc zf the boring caved into this level, zf there is a sump

" below the scieen, or if it is an open hole.

LC ISR, LLC (11/09) - Notes on the well completron logs have been added at the
beginning of Attachment D6-3. ' :

(LOD 12/09) - LC added a page qt the beginning of Attachment D6-3 to explain some of
the drill log discrepancies. The page is titled "Notes on the Well Completion Logs in

Attachment D6-3" - In the first paragvaph, please explain inifurther detail the penetration
into the EF shale at wells MB-1 and MB-7.'Specifically,-how. far into:the shale did each
drill hole penetrate‘ and what is the approximate thickness of the shale at the location

: tled “Notes on the Well Completlon Logs n
Attachment D6 3”has been updated wrth‘the requested mforrnatron o

LOD 13/ 10) - Drscussron regardrng an addrtronal shale layer below the EF shale at MB-
01 was provided, yet no discussion regardrng the potentlal of MB-07 penetrating the EF
was proyided. Please specifically discuss MB-07. In addition, in the dlscussron please
o note how far these wells may.] have penetrated into the EF shale and what the thlckness of
’ the EF ishale was ‘at these locat1ons (AB) o

LC ISR LLC (6/ 10) - A detarled revrew of the stratlgraphy of Well MB 7 1ndlcates that
the EF shale had been improperly fully penetrated by the prlot hole. LC ISR, LLC has no
.. records to indicate that the rat-hole below .the well screen has been back-plugged.
Although well MB-07 has insufficient water to sample, it is 1mportant that the well's
. completion is correct. Therefore, LC ISR LLC will pull the screen and back- plug the
: rat-hole with grout and then re-set the screen. Water levels will continue to be collected
to see if sufficient water is available for well development and samphng If sufficient

water is available, the well will be sampling in accordance with the standard présented in
the Operations Plan

F: \DIVISION\EVERYONE\LOST CREEK REVIEW\Mam Pemnt Revrew TEN4- 6 268\4th round tech-
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Lost Creek ISR, TFN 4 6/268
4% round of review comments
July 23, 2010 - Page 8 of 69

LQD (7/ 10) Item unresolved There were no records to 1ndlcate that the rat hole at the |
bottom of MB-07 was backfilled, therefore this monitoring well may be penetrating
below the EF Shale. Lost Creek is committed to pull the screen and back plug the rat

hole. Depending on the water quahty and quantity after this effort, new baseline may be
requlred .(AB) :

D6-16) LQD (8/08) - Fzgure D6-27a, Pzper Dzagram Average Water Qualzty at ]ndzvzdual
Monitoring Wells. The legend designates which well is represented by which symbol and the
wells are grouped by color, yet it does not indicate which horizon the __wells are monitoring.
Please add the horizon noted by each color. (The colors are not consistent with which formation

they represent, i.e. other Figures use green 1o indicate the DE horizon wells, whereas the Piper

diagrams use red). y

LCISR, I LLC 44/09) The ﬁgure has been revxsed to clearly 1nd1cate Whlch honzon each
well is monitoring. : : :

LQD (6/09) - There are 27 baseline monitoring wells, yet the two Piper Diagrams are only
based on data from 17 wells. Please add the additional baseline information to the diagram,
or provide an explanation as to why certain wells were not included.

LC ISR, LLC (11/09) - Data from the MB ;wells is still being collected .so the Piper
Diagrams have not been updated. The first round.of sampling results from the MB wells
have been received: and inserted- into. Table;D6-15a.: ‘Once. all of, the data is received the
Piper Diagrams will be updated. Please note that the order of the entries in Table D6-15a
_has also. been updated, which is intended to make review and reference easier. Before, the
table was grouped first by type of parameter (e g., major cations and anions, radionuclides,
and so forth) and then by completion interval. The table is now grouped by completion
interval and then by type of parameter. ‘

LOD (12/09) - The diagrams will be updated onice the data becomés available. This
comment will remain open until that time: In addition, Comments 35, 36; and 37 have been
dropped and are noted here. Table D6-15a and Section D6.4.2.2 will also need to be updated
when the 2009 groundwater momtonng data is ﬁnahzed and 1ncorporated into the permit.

LC ISR LLC(2/1 O) The d1agrams tables and text w1ll be updated once the data is
available. .

* LQD (3/10) - Revisions are pending'availability of new data: (AB) _

FADIVISION\EVERYONE\LOST CREEK REVIEW\Mam Permit Rev1ew TEFN4-6- 268\4th round tech—
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Lost Creek ISR, TFN 4 6/268
4" round of review comments
July 23,2010 - Page 9 of 69

LCISR, LLC (6/10) --LC.ISR, LLC continues to collect chemistry data from the MB wells
on a quarterly basis: (Three quarters have been collected to-date). LC ISR, LLC requests

that this item be included as‘a condition of the Permit to Mine and toward that end suggests
the followmg language

“The Permittee may not initiate injection of mining solutions until such time
that a complete year of quarterly ground water samples have been collected
_from regional monitor wells MB 1;-2,"3,.4,°5;6,.8, and 9-and. the resulting o
“chemistry is included in Table D6- 15a the P1per Dlagrams in Flgures D6 27a' NS
and b and the text 1n Sectlon D6 4 2 2 SR : ’

LQD (7/ 10) Ttem unresolved The updated Piper D1agrams are awamng the ﬁnal quarter
of sampling for the MB wells. Lost Creek has requested that the submittal of:this
information be addressed through a Permit Condition, and have provided draft language. -
The Division will not issue a pérmit condition as-the final round of sampling and analysis
should be complete, and the final Piper Diagrams should be submitted. "(AB) -

FEBRUARY 2010 LQD COMMENTS ON THE MINE UNIT 1 APPLICATION RELEVANT TO
THE MAIN PERMIT DOCUMENT : .

MUI-13) LOD(7/10) + Thisitem is resolved: TableD6-I1:as révised to list'the'
* Transmxssw1ty units i both’ gpd/ft rarid ftz/day Jn addmon the: vert1ca1 conduct1v1ty
umts are hsted n’ both US (ftfday) énd metnc (cm/sec) (AB)

POTEE-

FE

,,,,, vy
‘2

*****THIS C‘ONCLUDES COMMENTS (INITIATED TN FEBRUARY 2010) ON THE MU 1 PACKAGE
RELEVANT TO THE MAIN PERMIT****** ,

OPERATIONS PLAN JANUARY 2009 -LQD COMMENTS ON THE MAIN PERMIT DOCUMENT

OP 9) - LOD (]/092 Plate OP-1: The pond deszgns are unacceptablefor seve;al reasons
. mcludmg but not lzmzted 10 thefollowzng .
» No Zocatzon map was provzded Plate OP 1 is not conszde; ed a locatzon map as it is of
unacceptable scale and is not tied to any coordinate system;

» No contour interval is provided on schematics, e

» No description or detail as to what part of the pond is above and below eustmg gr ade

> 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
employea’ to evaluate the seaming; and
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> Pond sizing calculations to address evaporatzve loss, inflows, etc. under a varzety of
_conditions to demonstrate that adequate redundancy in disposal exists.

Please present a oleet set of designs and speczf cations for the two proposed ponds
(BRW)

LC ISR, LLC (10/09) - Plate OP-1 has been updated and revised to show the Plant and pond
locations relative to the Permit Area-as a whole. Plate OP-2 has been added to show more
. detail in the area of the ponds, mcludmg topographlc contours. Design details for the ponds
" are included i in Attachment OP-AG6 to the Operatlons Plan. The two reports in the attachment
are “Design Report Ponds 1 & 27, dated J anuary 2009, and “Technical Spec1ﬁcatron” dated .
April 2008, both by Western States Mining Consultants. Appendix B of the Design Report
provides the results of the geotechnical investigation at the proposed pond location
(“Subsurface Exploration and Geotechnical Engineering Report” by Inberg Miller Engmeers
dated September 2008).

The storage ponds will be filled from the plant waste water tank(s) via a burred 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 fluid. Fluid, will be transferred back to the waste water tank(s)
for d1sposa1 via the same methods

T he pnmary purpose of the storage ponds is to aIlow for mamtenance of the disposal wells

~ not for evaporatlon of waste water. (The “Operatlons Plan Sectlons OP 2 9 4 and'OP 5:2.3.1

detail that purpose.) Therefore, evaporative loss is ot iticluded’ in the water balance

caleulations, and any. evaporatlve losses. W111 simply enhance the disposal capacity of the
. waste water system See Figures OP-5a through OP-5f for water balance dlagrams o

'Pond srzmg was based on a normal ma1ntenance or testlng schedule for the drsposal wells
or two weeks of 1% bleed from the production stream at maximum design capacity (6,000

gpm).

| Smgle Pdnd.Caﬁaéity = 1% X 6000 gpm x 1440 mm/day X 14 days L
. U ws . =1,209, 600 gallons / 7.48 gal/cu. £ o
= 161 ;711 cubrc feet o Co - o

S|

Pond Fluid Dépth= 161711 cu. ft. / (160 ft. wide x 260 f, Iong)
' :'*39feetdeep

The ponds are redundant in capacity allowing for maintenance of the ponds in the event of a
liner problem.
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LQD (11/09) - 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)

e .prescnptlve clayi hn
- '_the cutotf key depth Please make the applopnate rev1s1ons to the de51gn sheets (BRVW

LC ISR LLC (2/10) - It'is unclear what WDEQ LQD s authonty is to regulate pond design "

" under 40 CFR 264; Subpart K, espec1a11y since this- pOI’thl’l of regulatlons applies only to the
“storage of hazardous waste and not to 11e(2) byproduct mdtenal pursuant to the RCRA

Beville Amendrnent Nor did the rev1ewer spemfy w1th what pottion of” the cited regulation

the pond des1gn does not comport ‘Nonétheless, Attachment OP-7-has been revised to
include a new Pond Des1gn Report Technical Spec1ﬁcatlons slope stab1hty calculations,

and erigineering drawings. The Technical Specifications address the ASTM Standards that -
will be used for QA/QC of the liner installation. -

iLQD @3/ 10) - Response not acceptable 'Thank’ you for revxsmg the design specification
regarding thé storage ponds. The reviewer understands that the design shieets provided are
limited in terms of as there 1s 1nsufﬁ01ent deta11 for ‘bidding ds well ‘as guidance for

* construction. However, in the reviewer’s opinion the detall prov1ded on-the design sheets is

a little too limited. For example, there is no indication as to where and how the liners are
tied into the embankment, no indication of three feet of sub-excavation to install a

IR

r (a three-foOt zonejwhere K = 10 cm/sec or less) ‘and ho 1nd1cat10n of

hie) ISR LLC (6/ 10) - Attachment OP 7 detalls the constructlon spe01ﬁcat1ons for the Lost

Creek storage ponds Section TS '3.3:4 'in Report 0802 (Lost Creek ISR — Ponds 1&2,

. Technical Spec1ﬁcatlons) details the foundation preparation, and Figure 0802 103 R2
detatls the hner key Iocatlon and depth (5 feet deep and 10 feet w1de at the base)

-LQD (7/10) - Response not acceptable. LC’s response references a Flgure 0802.103 —

Revision 2. No additional material concerning pond de51gn was included in the June 2010
submission. Revxewmg the previously subnntted matenal (March 2010), the’ drawmg
presently found in the apphcat1on is labeled F1gure 0802: 103 Revision 1. The reviewer has

- checked all superseded materials to ensure there was not an error during the insertion

process; no drawing identified as Figure 0802.103 — Revision 2 was located. Therefore, it is
assumed that LC inadvertently - subritted the wxong drawmg with “the March 2010

submission. Please see the reviéwer’s previous comment -response and provide the requested
mformatlon (BRVV)
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OP-11) LQD (7/10) . This item is resolved. Figure OP-2a and Plate OP-1 are titled Site
Layout, yet the Mine Unit boundaries are considered Conceptual and noted as such in the

Legend. Section OP1.1, paragraph 6 was revised to reference both Figure OP-2a and Plate
. OP-1. (AB)

OP-19) LQD (7/10) - Item is resolved. Sediment and erosion control will be part of
WDEQ/LQD inspections. If problems are noted at the outfall of this ditch L.C will.be
directed to install some type of energy dissipation device. LC’s response indicates that
approximately one-inch of water could impound against the north embankment of the north
surge pond. The reviewer is unclear how this- depth was calculated as no basis for the
estimate was provided. Nevertheless, the reviewer is willing to accept LC’s response and
leave this issue as an inspection item. (BRW)

OP-23) LQD (7/10) — This item is resolved. LC has revised the text as requested. (BRW)

OP-29) L.QD (7/10) — This item is resolved. The updated version of Figure OP-2a and the
sticker that reads “Primary Access Road” to be placed over the text that reads “Main Access
Road” on Plate OP-1 adequately addresses this reviewer’s concerns regardlng con51stency
among road terminology. (MLB)

OP 36) LQD (1/092 Sectzon OP 2.8, ] 3 Fe encvng and Screemng As water in ‘the ponas becomes
concentrated over time, it is likely.that screenmg will be requzred USF ish and Wzldlzfe .
Service (USFWS) and Wyoming Game and Fish'( WG&F, ") should be consulted regardzng the
ponds and their requirements. Pond sampling schedule, the type of analyszs to be performed,
and screen design should all be presented in the Operatzons Plan (AB)

LC ISR LLC ( 10/09) - Table OP-5 1ncludes the antlclpated water quahty in the pond and
Section OP 1.3.3 of Attachment OP-6discusses the pond ‘water quahty telative ‘to wildlife.

‘Because the ponds are not evaporatmn ponds’ and because thé watér in the porid will be
replaced periodjcally, the parameter concentrations are not antlc1pated to increase as would
the concentrations in an evaporation pond The pond sampling parameters and schedile are
discussed in Section OP 2.9.4. As noted in the Response to Comment V5, OP#54, a copy of
Attachment OP-6 will be sent to WGFD and USFWS for review.

LOD (1 1/091 Response not acceptable. Pond sampling schedule and the parameters to be
monitored were provided in Section OP2.9.4. However, the need 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 pending the review of WGFD and USFWS. (AB)
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LC ISR, LLC 2/ lO) The permlt apphcatron will be updated as necessary in response to the
‘WGFD and USFWS comments.

LQD (3/10) — Response not acceptable. FWS issued comments dated 12/18/09 expressing
concerns about selenium and waste water disposal (i.e., land application vs. deep well

. disposal) and the potential for bloaccumulatron in terrestnal and aquatrc flora‘and fauna. LC

should address these concerns in the perrmt document (SP for AB)

LC ISR, LLC 46/ 10) - The USFW comments "have been received and LC ISR, LLC is waiting

 for comments from the WGFD ‘which should be forthcoming after the Governor i issues a

second Executive Order pertalmng to the estabhshment of sage grouse core areas.

LQD (7/10) — Item is unresolved The LQD will wait for an updated response to this
comment from Lost Creek. (MLB for SP)

OP-44) LQD (1/09) - Section OP 2.8 Wildlife Monitoring. Only monitor ing oflaptors and sage'

grouse.is listed, yet vertebrates are also lequzred to be momtored (AB)

LC ISR, LLJIO/J The Wildlife MomtOrmg Plan is presented in Attachment OP-6
Section 2.0. LC ISR, LLC commits to thoriitoring: b1g game sage grouse/upland birds;
raptors; Migratory Birds of High Federal Interest; and lagomorphs (as’ prey-abundance for

- raptors, Section 1.2. 3) When \completrng other”wrldhfe surveys, incidental observations of

federally hsted Threatened“"a d"En dan‘ ‘ecres hon-game' mammals 'nmon-game birds,
and reptrles and amphrbrans made recorded‘ and these wﬂl be summanzed in the

B :

LQD (11/09[ - Response not acceptable Attachment "OP- 6 ‘Wildlife Protection Plan and
-Wildlife Monltonng Plan has been added to the permit. Big game (pronghorn), lagomorphs,

Y ﬂgraptor sage grouse and mrgratory birds are all included as part of the monitoring ‘plan. This
. ..plan has been submitted to USFWS and’ WGFD and the permit will need to include their.

recommendatlons The monltormg will need to comply ‘with thé' recommendations. The

LQD (Steve Platt) will need to Teview the written responses from these agencres This item
18 unresolved pendmg submrttal and review . of the USFWS and WGFD recommendatlons

(AB) ‘ 4‘“ ' . H ..’.. cT i “a PN « b ‘ ", — . ’

LC ISR, LLC (2/1 0) - Please see 1‘esp0nse to previous cornnient

| v ?LQD (3/10) = Response not acceptable: A review letter from the WGFD has not been

submitted by: the operator. A letter must be 1nc1uded and any concerns addressed by LC.
(SP for AB) RO

LCISR,LLC ( 6/ 10) Please see Response to Comment OP#36
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LQD (7/ 10) ~ Item is unresolved. The LQD will wait for an updated response to th1s
- comment from Lost.Creek. (MLB for SP) ’

: OP-48) QD (1/09) - Section OP 2.8.2.1 Raptors The potentzal need for wildlife mztzgatzon
measures should be outlined in the Operations Plan. Approval from USFWS and WGF will
- be required for taking a nest, or any raptor deterrence plan (AB)

LC ISR, LLC (10/09) - Attachment OP 6 Sectlon 1 2.3 describes the potent1al need for
mitigation measures, if a raptor nest is found within the area covered by surface activity
restrictions. That section also commits to consulting USF WS and WGED to determine
appropriate mitigation measures. Attachment OP-6 Section 1.1.2.2 commits to using
agency—appro ved designs for anti-roosting. raptor deterrents.

. LOD (11/09)- Response not acceptable Attachment OP -0, Sectlon 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 mrtrgatlon 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)

' ..LC ISR LLC.(2/ lO) Please see Response to: Comment V5 OP#36

LQD (3/10) — Response not acceptable. LC will update as ‘necessary in response to WGFD
- comments when received. (SP for AB) T

LC ISR, LLC g6/ 101 Please see Response to Comment OP#36

LQD (7/10) - Item is unresolved The LQD awarts an updated response to this comment
. from Lost Creek. (MLB for SP) . ' : .

OP-65) LQD (7/10) - _This jtem is resolved. The updated version of Section OP 2.9.4
coupled with the fact that the proposed holding ponds for the project are exempt from, WQD

.Chapter 11, Section 30 have adequately addressed this reviewer’s concerns regardmg pond
desrgn (MLB)

OP-72) LOD (1/09) - Section OP 2.9.2, Fuel Storage Area: More detail is needed in this
section. Specifically, secondary containment must be addressed and explained. Additionally,
the weekly inspection criteria should be stated here. If an inspection checklzst is.to be used,
the items on th&checklzst should also be listed. (MLB)

F:\DIVISION\EVERYONE\LOST CREEK REVIEW\Main_Permit Review, TFN4-6-268\4th-round_tech-
review\LC 4th Round Review July 2010_FINAL.docx '



‘Lost Creek ISR, TFN 4 6/268
4" round of review comments

July 23, 2010 - Page 15 of 69

LC ISR, LLC (10/09) - Fuel storage at the site will cotisist 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 required 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- vessel,
piping and containment integrity as well as indications of leaks or spills. All are planned to

© be documented as part of the routlne 1nspect10n process

LoD 111/09) Response not acceptable Sectron OPf 295, Fuel Storage Areas needs to be

o revrsed to 1nclude the 1nformat10n outlrned in- the above response (MLB)

LC ISR, LLC (2/ lO) The 1nfonnat10n has been 1ncorporated 1nto Sectlon ‘OP: 2.9. 5 (Fuel

Storage Areas), as requested. However, commitment to the Spill Prevention Control and

Countérmeasure Plan has been removed sifice the EPA regulations: in 40 CFR 112 do not

_apply to a closed basin like the Great Divide and because ‘WDEQ has not implemented state

regulations pertaining to Spill Prevention Control and Countermeasure Plans. Nonetheless,
the cornrmtrnents for the desi gn and routlne 1nspect10n of the fuel storage facrlrty stand

LQD (3/10) — Response part1ally acceptable The add1t10nal text added to Sectlon OP 2.9.5
is satisfactory. However, it does not specify the type or minimum thickness of liner to be
used for spill containment: Please ddd a Hiscussion of the type of liner and minimum liner
A_vthlckness to Sectlon OP 2 9 5 (MLB)

,,,,,, : .. .
[T . IR

LC ISR, LLC (6/10) - As 1ndrcated in Sectlon OP 2 9 5 LC ISR LLC has comrmtted to
installing containment sized to hold at least 110% of the largest tank. The containment
structure final design will* ‘oceur upon' procurement ‘of “the fuel ‘tanks and will be
dimensionally and structurally appropriate for those particular tanks. . The containment will
 be impermeable to gasoline atid diesel’ fuel and will have'a thanually controlled sump. pump
to collect rain or snow melt from the containment. . “The matérials of construction may
1nclude concrete polyethylene or equ1valent.

(I

o LQD (7/10) - Response not’ acceptable The réviewer understands LC S clalm that a

" containment structure for the fuél storage aréa cannot bé finalized until the:fuel tanks are
procured and on site. However, there are minimum standards for fuel storage areas that can
be specified in Section OP 2.9.5 at this time. Specifically, a statement regarding the range of
possible liner media must be stated That is, if a plastic liner will be used, its composition”

‘and minimum thlckness (E g 40 mils) must be stated in Section OP 2.9. 5 Orifa clay liner -
" will be used, the clay’s composition and minimum permeability (Eg 107 cm/sec) must be

state in Section 2.9.5. Or if coated concrete'could potentially be implemented, the-
~ specifications of the concrete and coating must be state in Section OP 2.9.5. Please provide
rev1sed text for Section OP 2.9.5 to include the above-prescribed information. (MLB)
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0P-74) QD (7/ 10) - Item is resolved. LC has revrsed the text to ehmlnate the conflicting
statements in Section OP 2.11.2.1. (BRW) P

OP-77) LQD (1/09) - Section OP 2.11.2 Oﬁ’ Szte 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 ISR, LLC (10/09) - The Lost Cr:eek”Wat‘er Well Sé.niplihg Procedure is attached as
Attachment OP-8.

LQD (11/ 09) Response not ‘acceptable. Attachment OP-8 is a welcome addition to the
application. Please include a Table which lists the monitorinhg 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 momtormg well is impacted 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 bé removed from the text. Section IV, note 1
in both tables should be revised to indicate water level as a field parameter Section 5, Part E
should indicate that all sampling will follow the preservatlon and holding time procedures as
outlined in Methods for Chemical Analysis of Water and Wastes; USEPA, 1983. Section
VII 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 problematlc See also the text
in Section RP2.4: (AB and BRW) —

LCISR,LLC (2/10) - ‘ .

© Generic sampling’ frequencies for each type of operational monitor well are
provided in Section IV of the Lost Creek Water Well Sampling Procedure. Tables

_and completion reports which list the specific monitor wells, grouped by category,

- and -includes their screened’ interval, which formation is being monitored, and the
constituents to be monitored have been included with  the MU1 data package
submitted December 21, 2009. These types of tables and reports will be included
with each succéssive mine unit data package. LC ISR, LLC believes that providing -
this information in these data packages will eliminate the need to update a monitor
well table-included in the Lost Creek Wateér Well Sampling Procedure which would
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require a permit amendment each t1me a new mine unit is proposed. Please also see
‘Section OP 2.11.1 as well as the Response to Comment V5, OP#89.The requested
" information for these wells has been previously provided in the main permit
document in Attachment D6-3 and Section D6.4.2. 2

A discussion about the use of a Chain of Custody form has been added to Section
Viof the Lost Creek Water Well Samphng Procedure : '

e 'A discussion about th’e disposal of affected well purge water hds been added to
Section V(C) of the Lost Creek Water Well Sampling Procedure.

The text stating that if a parameter is below detection limit during the initial round
of sampling then no additional analysis-of that parameter will be performed during
‘quarterly samphng in Sectlon III(C) (iii) has been removed from the text.

Tn Section IV of the Lost Creek Water Well Samphng Procedure note "1 6f both
. 'tables has been revrsed to include water level as a ﬁeld parameter

Section V (E) of the Lost Creek Water Well Sampling Procedure has been revised
to indicate that all samphng w111 follow the preservatron and holding time
. procedures as outhned an, Methods for Chemlcal Analysrs of Water and Wastes
- USEPA, 1983.,

v:Please see LC IS ’S response to Comment RP 7 whrch contams a drscuss1on
- on the use. ofcompo51te samples YVRPRE : .

ot ' Ty
o oo H

Addltlonal reV1s1ons to the Lost Creek Water Well Samphng Procedure were made fo -
match the text in the main permit document. The rev1s1ons include the followmg

The first sentence of the first paragraph of Section III(C) (iii) was: changed to
“During restoration the perimeter and underlying and overlying monitor wells will
- continue to,be sampled at least twice per month, and no less than ten days apart, for
UCL parameters ‘Also, the second. sentence was deleted

The second and third sentences of the second paragraph of Section III(C) (111) were

- changed to “Each production monitor well .will be sampled at the beginning of

~ stabilization and once per. quarter: for a period of.12 months and analyzed for
Guldehne & parameters Thls will yield a total of 5 samp]e rounds”

: The last sentence of the second paragraph of Sectron HI(C) (111) was changed to
“The monitor ring, overlying, and underlying monitor wells will be sampled for the
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. UCL parameters once every two months throughout stabilization”. Also, the
. following sentence was added to the end of the second paragraph “If an excursion
occurs during stabilization, then the samphng will revert to weekly for the affected
monitor well until the excursion is resolved”.
o In Table C, the text was changed in the Wellfield row under the Frequency column
to match the text in Section III(C) (iii). :

LQOD (3/10) - The requested information was 1nc0rporated into Attachment OP- 8
- Regarding the disposal of purged water on the ground surface, there is a concern that when
the natural groundwater contains levels of radlum and uranium drsposal on the ground
surface may have the potential to 1mpact the background gamma survey levels in the soils
-within the permit area. The Division recommends that any purged water wrth detectable
_levels of these constituents, be transferred to the holdrng ponds in order to preserve the
baseline cond1t10ns (AB) '

LC ISR, LLC (6/10) - LC ISR, LLC appreciates the concern raised by the reviewer
regarding the buildup of radium and/or uranium in the soil, and LC ISR, LLC has
considered this potential in the past. To ensure this is not an issue, LC ISR, LLC reviewed
the sample results. of all Mine Unit 1 monrtor wells, including those within the pattern area,
to determine the worst case scenario. The first sample round for monitor well MO-111
contained 360 pC1/1 of radium- 226 This is the hrghest concentration of radium-226 i in all of
the Mine Umt 1 .monitor. Wells completed in the ring, overlylng and underlylng ‘When
compared, to the results of the second through fourth round, of analys1s of well MO-111 it is
clear that this is an outlier. Nonetheless, 360 pC1/l radium-226 was' used 'to' analyze the

.- maximum buildup that could ocgur. The calculation assumed a total of 96 sample rounds

~ over the life of the well and an average purge volume of 500 gallons per sample event.
Assuming the water is dlscharged through a sprinkler and 100% of the radrum 226 is
captured in the top. 15 centimeters of soil the buildup will be approxrmately 0. 36 pCi/ gram
of soil.. The soil clean-up standard requlred by the’ NRC in 10" CFR 40 Appendix A
Criterion 6 is § pCr/ g in the top 15 centlmeters Therefore even in the conservative $cénario
considered, the ‘build-up of radrum—226 in the sorl is far below the level of ¢oncern. During
reclamatron radiometric surveys it may be possible to sée a slight i increase in act1v1ty but
not to the level of any concern.

. With regard to uramum the ‘monitor- Well basehne samplmg shows that the hrghest
. _concentration ina Mine Unit 1 monitor well was 0. 916 mg/l in well MO- 114. Using the
assumptrons outlined above, the maximum concentration of uranium that ‘could oceur is 9 x
lO mg U/gram of soil. The annual 1ngest10n limit for a member of the public is 0.813
grams-and the limit for inhalation is 4.5 mg. Thereforé; a member of the public would have
to inhale more than 4,980 grams of soil/year or ingest more than 900,000 grams of soil/year
before exceedmg regulatory limits. Fmally, since uranlum is. an alpha emrtter there are no

.
Y
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_direct radiation 'c‘oncerns.' The regulatory limits are based-on chemical toxicity for uranium
since its heavy metal properties are more of a concern than its radiologic properties.

Therefore, based on the above assessment, LC ISR, LLC does not plan to capture well purge
water unless the water has been affected by mrnrng hxwlant and falls’ under the immediate

jurisdiction of the NRC.

LQD (7/10) Item unresolved An analys1s of MO-111 with the hlghest baseline radium

226 levels (360 pC1/l) was presented showmg that-the cumulative effects on the'soil are-more

than ten timés less than ‘the NRC'soil clean—up standard. -Yet Best Management Practices
should dictate that the operator will not impact the background soil radiological levels Ifa
momtonng well sHows a constituent that by being discharged onto the ground it will
adversely affect the soils, then that well should'havé the purge water transported to the

“evaporation ponds or deep disposal well. Prior to start up, an alternate method: fér disposal
- should be proposed (AB)

i ) ‘ R i :
i . ; .

OP 84) LQD (]/092 Sectzon OP 3 2 Mzne Unzt Deszgn The lastpalagl aph ofthzs section states

that the  operator has made an eﬁ’o;t fo p; operly abandon historic drill-holes or wells. As

. noted earlier regardzng Sectzon D5.2: 4 Historic Uranium Exploratzon Activities, all historic
. ]drzll holes must be Zocated and a determznatzon made if they were proper ly abandoned If

they wer. G not then they' must be'i re- -enter ed and  grouted fr rom the bottom up to' the surface.
early documented zn thepermzt on a hole by hole baszs (AB)

& ‘discissions dunng the Jine-29, 2009 meetrng in Casper

A ,.abandonment of hlstorlc holes Item 1 of thi$ merno states ‘Re -entering ‘and ré-plugging

.old drill holes within'a pr oposed mine “irlit boundary area’is hot warranted unless there is

o evzdence of poor pluggzng pr actzces dete; mzned ‘either through lecord review or pump tests

results.” In order to 'satisty thls requrrement two separate 1issues must be satlsfactonly
'addressed a record review and’ apump test. - T R o

LC ISR, LLC has submitted to WDEQ-LQD all records in its possession with regard to
historic abandonment of holes and wells at the Lost Creek Project. Included within the
records is a Notice of Violation 1ssued to Texasgulf on May 20, 1982 for improper hole
abandonment and surface capplng as well as memos from Texasgulf to WDEQ-LQD

o descnblng therr correctlve actions. ‘The Texasgulf iemos describe the depth to water and
~ drill mud in each hole they could locate. Although the specific details of the corrective

actions are unknown it appears that WDEQ LQD and Texasgulf agreed to re-abandon all
holes whére the mud depth was greater than ‘about 200 feét below the water surface. A

. review of these memos reveals that Texasgulf attempted to locate and collect subsurface
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data on a total of 261 historic holes. This number does not include holes where a surface

., cap was replaced but no subsurface data is provided in the historical record. Of these 261

- holes, 230 (88%) were located. Of the 230 located, a total of 16 were re-plugged with grout
because the grout level was greater than about 200 feet below the water surface. The above
statistics are based only on those holes for which we have complete and reliable records.
Texasgulf.also installed new surface caps on a large group of holes, WDEQ-LQD
subsequently approved the corrective work and released the bond for the entire project.
Based on WDEQ-LQD approval, one could conclude that the record clearly demonstrates
the historic holes were abandoned us1ng acceptable pluggmg practices and further effort is
not warranted. o Do , :

: _Addmonal efforts to relocate h1storlc holes Wlll hkely meet with’ llmlted success. The
historic holes in question were mostly dr111ed between 1968 and 1980. After 29 to 41 years
-of vegetation growth and additional dr1111ng disturbance, only a, portlon of the holes are
locatable. Today it is rare to find the wooden markers placed so many decades ago. Any

attempt to relocate the historic holes will result in considerable surface d1sturbance w111 little
to no beneﬁt

Pump tests performed to date 1nclud1ng the 2008 Mine Unit Oné - pump test, reveal that there
is minor communication between the overlymg and underlymg aqu1fers and the HJ Horizon.
The drawdown in the overlying and underlying aqu1fers is on the ‘order of one magnitude or
less than ‘the drawdown in the HJ HoriZén The maJorlty of hydrologlc communication is
likely through the dlsplacement of the Lost Creek ‘Fault"Hnd “ribt through improperly
abandoned drill holes LC ISR will employ engmeermg controls to prevent rn1grat10n of
" mining solution throughthe fault and 1nto a USD‘W o
B A7 “_:.’ N f‘. :Z,,"\:.- o N I ANV TR
The historical record suggests'the holes weére propeily !’abandon'edfby;_the'original operator
pursuant to regulations that were in place at that tinie:- 1:C ISR; LLC believes WDEQ-LQD,
as the agency with tegulatory authority over uranium-explofation, should have enforced
© existing regulations: and required the grout column to extendabove the-water table. If
WDEQ-LQD approved improper hole abandonment, the WDEQ-LQD is now transferring
‘ the liability onto a company ‘with no responsibility, and in fact WDEQ LQD’s actions may
jeopardize one of the state’s uranium resources. :

Today’s. WDEQ-LQD: comments suggest improper oversight by WDEQ-LQD in the past.
LC ISR, LLC understands WDEQ-LQD’s request for the holes to be re-abandoned and
‘hereby: proposes the following path forward.. - This proposal- is intended. to provide a
_framework for this situation, which will undoubtedly be encountered at this and other sites
as uranium resources are developed in the. future. LC ISR will agree to re-abandon and re-
surface cap all historic holes within pattern areas that have not already been re-abandoned
by a .previous . operator. or by LC ISR, LLC and which may impact LC ISR, LLC’s
- operations in a given mine unit, based on'pumping test results for that mine'unit. For other
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‘ historic holes; LC ISR, LLC will ‘agree to-re-abandon and re-surface cap all historic holes
“within pattern areas that have not already been re-abandoned by a previous operator or by.
LC ISR, LLC; however, WDEQ-LQD must take on the responsibility of locating each of the
~ holes and either perform surface reclamation or advance funds for LC ISR, LLC to conduct
* surface reclamatron WDEQ LQD and BLM must agree in writing that LC ISR, LLC-takes
© on no habrhty, financial or otherwise, for the re-abandonment and ‘associated work.. Nor
shall LC ISR, LLC have to bond for the work smce it is belng performed largely for the
beneﬁt of the state and BLM :
WDEQ- LQD will have the followrng responsrbrlrtles and absorb the assocrated costs:
* Locate.the holes based on historic survey records before November 30, 2009.
o Either perforrn surface reclamation at the" approprlate season or reimburse LC
ISR, LLC to perform the surface reclamatlon work. Surface reclamation includes
levehng of the s1te and reseedrng w1th an approved mrxture of natrve seed

LC ISR, LLC will perform the followi‘ng tasks and absorb the associated costs: V'
e Provide WDEQ-LQD with a backhoe and one backhoe operator for a total of 40
hours at no charge for the purpose of locating the holes. Any use of the backhoe
~and operator above 40 hours w1ll be charged ata rate of $75/hour
K ;Excavate the surface cap, o
..o .. Enter the, hole wrth HDPE tremm1e and go as deep as possrble wrthout drilling or
e 1;4,:Wash1ng out thehole P
‘. e Tremmie grout 1nto, the hole un‘rrl the hole 1s ﬁlled to surface,, T
" e Return to the hole no sooner than two days later and top the hole off to
approximately 17 feet below ground surface
e Dump two bags of bentonite chips- inte the hole; -, ,. . .,
.« & Dump oné bag of cement or-concrete into the hole S
o Backfill the final two feet of hole:with native vegetatlon” ’
e '-‘-‘Mark the hole Wrth a prece of HDPE prpe wrth a 1netal name plate

:‘lf‘l_'v

(AR ..‘§

‘WDEQ:-LQD'must agree that its. 1nabrl1ty to locate all holes wrll not 1esult In the denial of
. the permit to mine or subsequent mine unit packa ges B

The commenter states that the re-abandonment effort must be docuimented in the permit on a

hole by hole basis. This request is-unreasonable since the work will take-place over a

number of 'years as additional mine units are brought into production and the permit will

have to be revised accordingly. LC ISR, LLC proposes that the 1nformatlon regardrng re-
© abandonment efforts be documented in the annual reports A S

U Lt

- QD (11/09) - Response not acceptable. Dr1lhng currently takrng place in the Battle Springs
- formation has illustrated the problem with plug gel loss down the hole: The plug. gel will fall

E \DlVISlON\EVERYONE\LOST CREEK REVIEW\Main_Permit Rewew lFN4 6- 268\4th round tech~
review\LC 4th Round Review July 2010 T INAL.docx 7.



Lost Creek ISR, TFN 4 6/268
4" round of review comments
July 23, 2010 - Page 22 of 69

100-300 feet, often exposing the water table. If past practices were to inject plug gel to the
surface and cap the hole then there is no documentation of the plug gel falling back down
the hole. The Tg NOV provides some documentation that historically the holes were leftin -
various stages of abandonment. It can be stated with fair certainty that many of the historic
drill holes are open more than a huindred 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, with the commitment by -
Lost Creek to plug them if we find them (AB)

LC ISR, IL.LC (2/10) - LC ISR, LLC apprec1ates the WDEQ LQD ] W1Ihngness to assist
with this issue. It is important that work on this project begin during the spring of 2010 so
the holes can be plugged in a timely manner that does not 1mpact the operations schedule.
We 1ook forward to discussing this schedule with you inthe comlng weeks.

_ .LQD (3/10) - This item is unresolved. (AB)

LC ISR, LLC (6/10) - In the interest of resolving this item for the purposes of the
application review, LC ISR, LLC suggests the followmg language be 1nserted into the
‘permitasa COIldlthl’l

“Prior to injecting mining solutions in a %&ellﬁeldy LC ISR, LLC will attempt
to 1ocate and properly abandon all, hJstonc dnll holes that may be 1mproperly -

the process. of locating the hlstonc holes The failute to locate 100% of the
holes  will not be the sole Justlﬁcatlon for LQD denying LC ISR, LLC the
. ability to mine the wellﬁeld in question.”

LQD (7/10) - Item unresolved Location and abandonment of the historic drill holes within
the area of the first mine unit has not been addressed in the field beyond a demonstration of
Ground Penetrating Radar. LC is proposing a Permit Condition stating that prior to injection
of any mining solution, an attempt will be made to locate the historic drill holes. Failure to
locate the holes will not be justification for LQD denying LC to move forward with mining.

From the ongoing discussions on this topic the LQD’s understanding has been that thé holes
* within the fifst mine unit'would be located and properly abandoned. A new pump test would
~then be conducted to determine if there was an improvement in the amount of leakage
observed in the overlying and underlying aquifers. If there was no improvement then it
would indicate that the leakage was not from the improperly abandoned historic drill holes,
but - from lack of geological controls. A proposal should be submitted which outlines how
. this effort will be undertaken, the pump test specs, and how the new test w111 be correlated to
~ the results of the previous pump test. (AB) '
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OP-89) LQD (7/10) — This item is resolved. The revision of the language in Section OP
3.2.2.4 to be consistent with Attachment OP-8, which includes a commitment to sample
reglonal wells completed in the DE horizon when they are located in a mine unit, adequately
addresses this revrewer s concerns. (MLB)

OP-90) LOD (1/09) - Section OP3.3 Well Completion: The burst pressure and collapse pressure

* of the SDR 17 pipe to be uséd 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 unsuztablefor use. (AB) -
LC ISR, LLC ( lO/(E) - The HJ Productlon Zone is approxnnately 425 feet below surface
while the static water lével for the same formation is approximately 175 feet below surface.
A typical casing will be CertainTeed’s spline-locking 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 inch (psi) burst pressure and 224 psi
collapse pressure.

The maximum exterrlal pr‘ess'u‘r\e posSlble'ls re'pre'sented'b‘y‘ the calculation below.' A rare
example of this would be if the well were to pump dry with no recharge, especially given the
hydrologw propertres of the HJ sand un1t

oo

l:xternal Pressure (Depth of Cast\; = ep ';;to Wat r) X W 1ght of Flurd x O 052
T —(425 ft—l75 X8 33 lbs/galx0052 . : .
. T - =108, 3 psr Wthh Is, less than the 224 psr collapse pressure

The maximum internal pressure or 1nJect10n pressure will be governed by the fracture
p1 essure, which is governed by the regronal fracture gradient, or 0. 7 psi/ft.

Il’l_] ectron Pressure Depth to.Inj ect1on Zone x (Fracture Gradrent — Water Gradrent)
v =425 1tx (0.7 psi/ft — 0.433 psi/ft)
.- =113.5psi which is less than the 160 psi burst pressure S
The pressure ratings provided by the manufacturer are at ambient condrtlons without the
benefit of cement supportmg the casing or the lower temperatures typrcally seen subsurface
at the Lost Creek Project. Experience at other ISR operations has shown that using the
proper werghtmg materials durmg cementmg, PVC casing can be used at depths in excess of
. 1,000 feet below ground surface In addition, each well must pass a mechanrcal integrity test
prior to operation. .

‘ QD (1 l./O9) Responsenot aceeptable The bu'rstpressure and collapse preSSufe values and
calculation for the SDR17 prpe should be presented in the permlt document The reviewer
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does not necessarily agree with the calculations presented for external pressure. For
example, Well LC24M is cased for 478 feet with a static water level of 204 feet. The ‘grout

- used was Portland Cement and assuming a mixture of 1 sack per six gallons of water gives a.
unit weight of approximately 10.7 lbs/gal. So (478 feet x 10.7 x 0. 052) —(274x 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 (F OS) is estimated at -
approximately 1.5 which is less than the factory recommended FOS of 2.0. Please address

~ the above. (BRW for AB) .

LC ISR LLC (2/10) - LC ISR, LLC s engrneers and well 1nstallat10n personnel understand
that many variables can affect a successful well installation.. Some of these include static
water level, installation water level, grout dens1ty, chase ﬂurd den51ty, depth of casing and
environmental conditions such as fluid temperatures. LC ISR, LLC also understands that
the most critical time for mechanical integrity of the well typically occurs during
installation, particularly during grouting. The time of highest risk occurs when either:

. the casing is full of grout and the annulus is full of drilling mud/formation water,

(failure mode is burst), or

o the annulus is full of grout and the casrng is full of chase fluid (fallure mode is |
collapse).

LC ISR, LLC designs its well installations to minimize failure during these times.

LC ISR, LLC’s design personnel are experienced in the design and installation of many
PVC cased wells and have a deep understanding of ‘the factors that can cause well fajlure.
The defining, criteria for success of the install atron is the. passrng of the mechanrcal mtegrrty
test. Regardless of safety factor, well design or 1nstallatron practices, the each well must
pass thrs test prior to its use.

-y

The calculatron prov1ded as an example by the reviewer assumes that the static water level
inside the casing is equal to the static formation water level. However, this is not the case
because the water or “chase fluid” in the cas1ng is used to push the cement into the annulus
and marntarn it there. Therefore, the casing is always full. The calculatlon should be

(478 feet x 10. 7 X 0. 052) (478 x 8.34 x 0. 052) 266 — 207 59 psi net collapse pressure
224/ 59=38 Factor of Safety for thrs application.

Regardless of the calculatron the well must still pass the MIT.

As for 1nclusron of the casing data in the perrnrt applrcatron LCISR, 'LLC believes that this

data should not be included as the manufacturer_ or the pressure ratings may routinely change
during the course of the Project. However, the data will b‘e available on site for review
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during inspection. .

* LQD (3/10) - Response not acceptable. The reviewer understands the procedure as outlined

in LC’s response. However, this is not conveyed within the text. The revised text provided

* concerning the calculation does not match those provided in the recently submitted response.

Lastly, the calculation should actually reflect'the weight of the cement utilized in sealing the
annulus. Please make the appropriate revisions to the text. (BRW for AB) -+

LC ISRa LLC 16/ 101 The text m OP 3 3 has been reV1sed

! ..--A

LQD (7/10) - Response not- acceptable The subrnltted revised text for Sectlon OP 33
reads exactly the same as previously submitted.  Please see the reviewer’s résponse dated
March 2010 and make the appropriate revisions to the text as requested. (BRW)

- OP-93) LOQD (7/10) = This item is resolved. The change to the language in Section OP 3. 4

which commits to the implementation of a trackmg system for MIT failures addresses this

~‘reviewer’s concerns. (MM) "~ ' : o

OP-97) LQD (7/10) - Ifem is resolved. The addition of text'to Section OP 3.6.3.1 adequately
addresses th1s rev1ewer concems (MM)

R A .-;4 by =T “: ;' .

OP 99) LQD (1/092 Sectzon OP3, 6 3 I Water Balance (Table OP-6) ‘Are theﬂOw capaczly s
_'(presented in this Sectlon “Tuble and in Fzgures 0P-5a through 5ff0r the first mine unit or
' for multiple mine units?" Pleuse élarify by zna’zcatzng how many mine units will Be in-*

production and restoration at one time, and how the rates presentéd are a compilation of

_ that information. A table detazlzng this znformatzonfo; each mine unit, at each stage of
o pr oductzon and restor. ation, for each year in the life: of the mine would be useful (AB)

L ISR LLC ( 10/09) - Figure OP-4a illustrates the Lost Creek PI‘OJeCt De»elopment

Production and Restoration Schedule. ‘A réview of the schedule revéals that normally two

- rnrne umts are antrorpated to be in production and up to three mine units are antrcrpated to be

ini various phases of groundwater restoration (GWS; RO, Recirculation and Stability), not
including the time required for regulatory approval and surface reclamation.

Section OP 3.6.3.1 states; “The water balance discussion, figures and tables included in this

- section consider the production and restoration phases 1o ‘be ‘operatingat maximium flow
- . capacity, At maximum flow capacity, the full potentral contribution of each unit operation to

the water balanceé can be analyzed.” T.C ISR, LLC as operator w111 have the full discretion
to determme thé actual operatronal flow rates that’ meet ‘the: economic objectives of the

prOJect Smco portrons of mine units are brought int6 and out of productron and restoration -
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.as a function of the daily operational control of the facility, a table detailing the contribution
-of each mine unit to each stage of production and restoration summarized for each year in
the life of the mire, would not provide any more useful information than Figure OP-4a
already provides.

LOD (11/09) - Response not acceptable Text in the third full paragraph on page OP-34
states “The design basis for the Lost Creek Project is derived to provide the nominal
maximum productron 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 productron in MU-1 and
-MU-2. Wlth no restoration indicated. Given the description in the text above,-it would seem
that the plant would essentially be operating at capacity-with one unit in production, let,
alone the additional production from a second wellfield. Therefore, the text does not appear
to jive with the schedule. Additionally, though not stated in the text, but only in the .
response, that “L.C. ISR, LLC as operator,will have the full discretion to determine the.
actual 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'production. Please address. (BRW.for AB).. - , - .

LC ISR, LLC (2/10) - The text in Section OP 3.6.4.1 and Figures D6-5a through Sh describe
the system which includes,both the production circuit (6,000 gpm) and the. restoration
circuit (600 gpm), i.e.; & production ﬂow rate of .6 OOO gpm; does not’ preclude a restoration
flow rate of 600 gpm (See Response to, Comment V5 #97- for d1scuss1on of the differences
in the flow rates.) The text also includes a discussion of the progressive water balance (i.e.,
for bringing. the first mine. unit on line through restoration of the last mine unit), 1nclud1ng

_ the relative to productron and restoratlon\rates and tres 1t to the schedule presented in Figure
OP- 4a The text in Section OP 3.6:4.1 has been edrted to clanfy the progression.

QD (3 _) Response not acceptable Thank you. for attemptlng to provrde better
clarification of/the schedule as it relates to Figure OP 4A and how the operation will
proceed from productron to restoration. However, there is a statement on page OP-52 that
states” Restoration will not typically begin in any mine unit until all productron flow has

- ceased to facilitate proper control of both production and restoration fluids. Because of this, -
- production may occur from more than one mine unit to maintain maximum allowable
production flow without restoration occurring 31mu1taneously in those mine units.” This
statement is extremely convoluted : , -
I assume during operations that there will be a blending of high grade production streams
from new fields with low grade streams from nearly depleted mine units to maximize =
recovery from the nearly depleted field. This part makes sense, but the last part ° wrthout
restoration occurring simultaneously in those mine units.” is a problem becatse at sdme
point LC will need to begin restoration, at the same time production from the next well field
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is occurring. It is understood that to maximize restoration effectiveness that-it is necessary to
establish a “buffer-zone of sorts” to ensure that production fluid is not being pulled in during
Ground Water Sweep. Thus, one or more header houses maybe shut in and left idle once the
ore is played out of an area and LC will rely on maintaining control of the lixiviant by
adjacent operational header houses. Idling all or portions of a well field will, however, be
watched with close scrutiny to ensure that ﬂuid control is maintained by adjacent header
house patterns within the unit. When LC can rio longer demonstrate that fluid control is:
maintained, LC will be requitéd to initiate restoration. Please provide clarrﬁcatlon of the
statement crted in the above paragraph (BRW for AB)

" LC ISR, LLC ( 6/ 10) - The response- has been broken down into.its maJ or. components'
(numbered 99(a) (b), and (c)) to allow for more concise answers.

D:(3/10) - «...there is 4 statement on'page OP-52 that states” Restoration will not

typ1cally begm in any mine unit until all production flow has ceased to facilitate

- proper control of both production and restoration fluids. Because of this, production

" may occur from more than one mine unit to maintain maximum allowdble’ _
production flow without restoration occurring simultaneously in those mine units.”
Thrs statement 18 extremely convoluted ”

S, . : :

"LC ISR, TLC (6/10) - The 2“d Sentencé in Paragraph 10 of ‘Section OP 3 6.3.1,

Paragraph 10 Has’ been reworded for ’clanﬁcatlon lrneludmg addrtron of a Cross-
referenee to §ect1on OP 2 1 (PIO_}BC'( Schedule) RO TR IR T

e - - et
T len 0y T B e N T PRSI

b ”g 2D (3/ 1 O) W1thout Testor ation: occumng srmultaneously in thosé mirne
unlts 1§ 4 problem beeause at'somepoint LC: Wwill' need-to begin restoration, at the
same fime production from the nekt ‘well field is occurtiig: It isunderstood that to
maximize restoration effectiveness that it is necessary to establish a “buffer zone of

~ sorts” to ensure that productron fluid 1 is not béing pulled ih‘duting Ground Water

. bweep Thus, one or more header houses maybeshut in’and left idle oncé the ore is

) played out of an area and LC will relyon maintaining control of the hxrvrant by

“adjacent operatlonal ‘header houses. Tdling all or portions of & well field will, _

o :however be watclied with close scrutiny'to ensure that fluid control i marntarned by

adj acent header house patterns$ within theé-unit. When LC ¢an‘no longer demonstrate

" that fluid control is maintained, LC will be requlred to fnitiate restoration. Please
provide clarification of the statement cited in the above paragraph.

LC ISR, LLC'(6/ lOl Section 3.6 (Mme Control) details the évaluations of fluid balafice and
‘water quality that w1ll be used to ensure fluid control is maintained, and Attachment OP-2,
which is being updated details more specific assessments which will be used to evaluate fluid
control (as well as mnnng efﬁcrency)

'
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- LQD (7/10) — Response partially acceptable. The response indicates that Attachment OP-2
is in the revision process (not included in the June 2010 submittal) to better detail how fluid
control will be evaluated and maintained. The reviewer awaits the submittal of a revrsed
Attachment OP-2 before making a final determination. (BRW)

OP-105) LQOD (1/09) - Section OP 3.6.3.3, Cumulative Drawdown: W.S, 35-11-428(a)(iii)(E)
requires an assessment of 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 mine, including drawdown maps to illustrate the horizontal and vertical extent of
projected drawdown (MM)

- LCISR, LLC. (10/09) - The parameters 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 been determined from
pumping tests, conducted on either side of the Lost Creek Fault. Because of the influence
of the fault, the transmissivity determined from this pumplng test 1s v1ewed as an
‘effective” transmissivity. :

A value of transmissivity that is not 1nﬂuenced by the fault can be est1mated usmg the
principle of superposition and 1mage well theory (Stallman "1952). The pnn01p1e of
superposition 31mply states that the total effect resultlng from pumping multiple wells
simultaneously is equal to, the .sum of the 1nd1v1dua1 effect caused by, each of the wells
acting separately. The. pnnmple of superpos1t10n is commonly used 0. evaluate well
interference. problems by summing the drawdown deterrmned using ‘the Theis’ equatlon for
a homogeneous Zisotropic, infinite extent aqu1fer Image well theory 1s used to address

. hydrauhc impacts of a bounded (non 1nﬁn1te extent) aquifer for either no flow or recharge

~ boundaries (Domenlco and Schwartz 1990) In the apphcatlon 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 pumpmg well. The 1mage well is assigned a
‘pumping rate equal to that of the real pumping well. Then the drawdown can be calculated
at any point within the aquifer (on the side with the real well) by summmg the impacts
from both the real and image well, using a modification of the Theis equatlon

s =-stsi = Q/(4LIT) x [W(w)p+ W(u)]

-where: :
- sisthe observed drawdown at any, pomt \
sp drawdown resulting from pumping the real well
.. . s; - drawdown resulting from pumping the image Well
- ,Qn the pumping rate;
T - aquifer transmissivity;..
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W (u), - well function for the real well;”
W(u)t - well function for the image well;
and: SR ' o
(W)p-1p 2S/4Tt
(W)~ 1 *S/4Tt
where: .
1p 1s the distance from the pumping well to the observation point;
1; is the distance from the image well to the observat1on pomt and
S aqulfer storat1v1ty "
In the case of the Lost Creek Project, image well theory was-applied using the drawdown
resulting from the LC19M pump test. The pumping well LC19M is located 482 feet from

* the fault, based on mapped data. An image well was assimed at a distance of 964 from the

' Varymg the transm1ss1v1ty ‘a

~ pumping well, on the other sidé of the fault: The drawdown at the énd of the pump test at
three wells were used to back calculate the transmissivity and storat1v1ty of the aquifer.
The LC19M pump test was run for a penod of 8,252 minutes at an average rate of 42.9
gpm. The wells and respective drawdown (at the end of the test) used to solve the.Theis
equation for transmissivity and drawdown were LC19M (93.32" ft); HIMP111 (35.56 ft)
..and HIMP104 (36.44 ft) The distance from LCI9M to HIMP-111 is 473 ft and from
LC19M to HJMP104 1s 637 ft. The" distances from the image' well' to HIMP-111 and
- HIMP- 104 are l ,043 and 847 feet; respectlvely A seriés of calculations weré performed
"'storat1v1ty to ﬁnd the best fit to 'the ‘observed drawdown at

AR the. end of the test. Results df the effort 1nd1cate that a transm1ssw1ty 'of 144 f*/d and a

storat1v1ty of /e 05 prov1de a very good fit to ‘the! data' with’ re51duals (difference between
- the observed and calculated"drawdown) of 0.06ft at LCI9M; 1704 ft'at HIMP-111 and

1. OO £ at HJMP 104 Although th1s calculation does not account for the partial penetration
' effects of the purnpmg and observa’uon wells or the"minor leakage from overlying and
underlymg aqulfers (&s ev1denced by the slight drawdown response in overlying and

- ’underlymg observatlon wells durmg the test) it does prov1de a reasonable estimate of the

aquifer propertles within thie VlClnlty ‘of Mine Unit 1 (by removing the effects of the fault
_on the pump test 1esults) Table OP-9 shows the best-fit drawdown calculations. Figure
'OP-104 shows the locatlon of the wells used to calculate transm1ss1v1ty with the image
well method. :

The transmissivity and storativity values 144 ft*/d and 7E-05, respectively were used to
predict drawdown at distances of 2 and 5 miles from the centroid of production after 8
years of production and restoration activities, for two scenarios. One case assumes that the
impacts of the Lost Creek Fault are negligible’ at distances of 2 miles or greater. This case

is supported by data from site borings- that indicate that the Lost Creek Fault appears to
~ extend less than 1 mile on either side of the centroid. Thé other case assumes that the fault
acts as a no flow boundary. The second case assumes that the fault is of infinite extent
(Which it is not) and all of the production will occur on the same side of the fault (which it
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“will not because the projected mine units are on both sides of the fault). This case would
provide a maximum drawdown estimate. For both cases the average pumplng rate is
assumed to be 89 gpm for the 8-year mine life.

The predicted drawdown at the end of production/restoration operations at an average
pumping rate of 89 gpm for the first scenario (neglecting the impacts of the fault) will be
45 ft at 2 miles from the centroid of production and 28 ft at 5 miles. A _projection of
- drawdown at the end of production and restoration under that scenario is shown in Figure
OP-10b. Note that the drawdown is less at 2. m1les and 5 miles from the Permit Boundary
than from the centroid of prodyction ; Wthh is near the center of. the Permit Area. For the
scenario where the fault is assumed to be. of 1nﬁn1te extent and acting as a no flow
boundary, the aquifer is essentially reduced by half. and the drawdown is doubled to 90 ft at
2 miles from the centroid of production and 56 ft at 5 miles. A projection of drawdown at
the end of production and restoration under that scenario is shown in Figure OP-10c. Note
that if the infinite acting fault scenario is utilized, the drawdown would only occur on the
side of the fault where pumping is occurring. While the fault will have substantial impacts
on localized drawdown in the vicinity of the mine units, the effect at great distance will be
noticeably reduced. Therefore, the. calculated drawdown using the infinite extent fault
should be considered as a worst case (max1mum) value These two calculations provide a
reasonable boundmg limit to the drawdown that can be .expected as a result of ISR
activities at the projected rates. The drawdown at the 2 mile radius from the centroid of
production should be between 45 and 90 ft and the dravvdown at the 5 mlle rad1us should
be between 28 and 56 ft. T "- T

1’.?}."‘.{'&:‘3"";' LR

The depth to water for the HJ Horizon i in the v1cm1ty of MU1 is generally 170 to 180 feet
The depth to the top of the FIF Hotizon'in the-sdme arcd’ averages 360 feet: Based on these
values ‘there is’ approx1mately 180° to 190 feet of hydrauhc ‘head above the' top ‘of the HJ
" Horizon at MU1. Assummg that 150 to 200 feet of head ‘are present within 5 miles of the -
center of the prOJected mining, the estimated drawdown fromi productlon and restoration
should not result in dewatenng of the HJ Horizon withih that'satiie area. A’ prOJectlon of
drawdown at the end of product1on and restorat1on 1s shown in F1gure OP- lOb
‘A calculation of the time required for water leévels to recover to pre-mining or near pre
mlmng levels following completion of the ISR project was also performed

~ The analysis of recovery is based on the principle of superposition which was-described
" previously: For this case it is assumed that after the pump has been shut down (at the
centroid of production), the well continues to be pumped at the same discharge as before
and that an imaginary recharge equal to the discharge is injected into the well. The
recharge and discharge thus cancel each other resulting in a well that is effectively no
longer being pumped. The recovery of the well is measured as “residual” drawdown.
Applying the Theis equation to this problem the residual drawdown is
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8= (QADTH{W)-W’)

where -
Cu=(r’ S)/(4Tt) andu —( S’ )/(4Tt)

o where

s = res1dual drawdown mft - -
- r=distance from well to observation point in ft
T= transmrsswrty of the aquifer in ft2/d -
S’ = storat1v1ty of the aqurfer during recovery, unitless -
S = storatrvrty of the aquifer dunng pumping, unitless
" t='time in days since start of pimping‘in days ’
't = time in days since the cessation of pumprng in days - -
© Q=rateof recharge = rate of dischargein ft /d : » :
The calculated residual drawdown (in feet) using the equation above for various times at 2
miles and 5 miles from the centr01d 1s shown in the table below.

Resrdual Drawdown After End of ISR Operatrons ‘

~ Distance | Trme Since End of Operatrons

‘Tyr o 2.yr oL 4yr L Syr

Comiles | 205f  1S1fT 103f 65

. 5 miles, ) 189ft ,,. 144ft ,' lOOft 64ft

Average pumprng rate of 89 gpm ( or'17, 134 ft3/d)
Distance measured from centrord of production.

L .‘_, QD 111/ Q) Response part1ally acceptable Impacts to the HJ aqurfer have been :

. projected;to extend well beyond five miles from the permlt area Other aqurfers that may
. be affected ‘must also be addressed Drawdown .maps. must be provrded to show. the extent

,of prOJected drawdown.in each affected aqurfer All known water resources (wells, lakes,

: .wetlands .Springs, etc.)- wrthrn the projected 5 foot drawdown area must be. 1dentrﬁed on

the maps. Monitoring plans must be presented for momtorrng of impacts to these water
resources. Actions to be taken to mrtrgate the 1mpacts must be describéd. (MM)

\ .LC IS'R“ LLCA(I?_/’:I-O). - Please'see .Response td‘c&mﬁéht V5 Ri’#S o

LQD (3/10) Response partially acceptable, A drawdown map is required to illustrate the

_— + extent of the five foot drawdown and all of the water resources within that area that may be
. affected.. It is requested that this be a USGS topographrc map on a scale of 1” 2,000°.

Mrtrgatron measures also need to be. addressed (MM)

LC !SR; LLC 16/ 101 Please see Response to Comment RP#S (See also Comment
OP #114.) - R : . .

¢ -
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OPp-

- LQD (7/10) - Response not acceptable. Comment stands as written. (MM)

-112) LQD (7/10) - Item unresolved. The text in Section OP 5.2.1. 3 was revised to state
that 40-80 gallons per month of waste petroleum products are generated. Table OP-10
does not specify in footnotes 6 or 7 the ultimate disposal locations for the waste petroleum
products or the hazardous material generated outside of the laboratory. Please revise these -
footnotes to designate their disposal options. (AB) '

OP-114) LQOD (1/09) - Section OP 5.2.1.4 Domestic quuzd Wastes. Ti here 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 tﬁe potable water supply. (AB)

LC ISR, LLC (10/09) - Please see Response to Comment V5, OP#74. -

LQD ( 11/0"9') 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)

| LC ISR, LLC (2/10) - Please see the response to OP 74. It was LC ISR, LLC’s original
intent to use Well LC229W to supply potable water. However, LC229W is within % mile

of the anticipated aquifer exemption boundary, SO a new Well further to the north w1ll need
to be mstalled

LQD (3/10) This item is unresolved Detaﬂed 1nfonnat10n regardmg the new ‘potable
‘water supply well, and the drawdown effects ant101pated from 1ts usage wﬂl need to be
. added to the permit document. (AB)

LC ISR; LLC (6/10) - Section OP 2.11.2.1 includes the list of water supply wells that LC
ISR, LLC anticipates using, and Section OP 3.6.3.4 includes an assessment of the impacts of
the drawdown from those wells. LC229W is one. of those wells: However, in order to
ensure the water supply well is beyond the % mile buffer around the aquifer exemption, LC
ISR, LLC plans on drilling a new water supply well a few hundred feet north of the Plant,

| . rather than using LC229W. Because the list of water supply wells is not finalized (e.g., a

13

new FG well is discussed in Section OP 2.11.2.1, but may not be necessary), LC ISR, LLC
suggests the followmg permit condition in the 1nterest of resolvmg this item for the purposes
of the LQD application review:

“The nurnber loeatlon construetton mformatlon aid” usage of the water
supply wells will be updated as part of the Annual Report. If the drawdown
assessment from the water supply wells is antlclpated to change substant1ally, "
the assessment will also be updated in the Annual Report.” ‘
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A reassessment of the total consurnption of potable water reveals that daily use will be
approxrmately 188 gallons per day or 0.13 gpm Potable Water usage 18 predrcted to be as

follows:"

Showers:

Handwashing:

Drinking:

Dishes:

Janitorial:

l/day x 10 mlnutes each X 2 5 gpm 25 gallons/day

Weekdays 3 washes/day X5 days x 90 people x 1 gpm x 0.5 minutes : =

675 gallons/week

A ‘Weekends 3 washes/day X2 days x 2 people X 2 shlfts x 1 gpm x 0.5

mlnutes = 12 gallons/week
675 gallons/week +12 gallons/week 687 gallons/week 98 gallons/day

Weekdays 90 people x 5 days x 0.3 gallons = 135 gallons/week
Weekends 2 people x 2 shrfts x 2 days x 0.3 gallons = 2.4 gallons/week

Total of 137 gallons/week = 20 gallons/d'ay

1 gprn x 30 minutes/day_%"30 gallons/day

" 1'gpmx 15 minutes/day = 15 gallons/day

. Grand Total o;f 1 88 gallons/dav (0.15 gallo_ns per minute)

To refléct the révised calculatron ‘the text'in Sectlon OP 2. ll 2.7 under the bullet “Potable
Water” has been revised to 200 gallons per day from 250 gallons per day. However, the
. drawdown assessment in Section 3.6.3.4 was left at the more conservatrve 250 gallons per
- day. (See also Comments OP #105 and RP #5). :

; - LQD (7/ 10) Item unresolved At this po1nt the D1V1s1on 1S not prepared to drop comments
. fora perrmt condmon The recalculation of the Water usage seems low. Shower usage

: assumes only one person per day is takrng a shower Also, there is no allocation of water for
o to1let usage or laboratory. Hydrologlc Consequences to aqu1fers needs to be defined as part

‘of the permit application. Please provide a reassessment of the water supply well usage and
predicted drawdown to the aquifer. (AB) o

OP-118) LOD (1/09) - The operations plan should include a section delat/zngp; ocedures for
* exploration and delineation drilling, mcludzng topsorlpiotectzon measures; drill hole

abandonment pr ocedures, including provision for backfi lling to the sur, face with bentonzte
chips; and surface réclamation pr ocedur es (MM)
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LC ISR, LLC (10/09) - The followmg procedures are expected to be used durlng normal
drilling operations: _ .

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 to terrain. If successful, exploration dnlhng will
be followed by Delineation dnlhng at, typlcally, a hlgher densny

The steps in exploratlon drllhng are normally as follows '

1.

2.
~ operator and drill contractor informed of the routes. If necessary, access may be

Nowns

Surveying — 1n1t1a1 target locat1ons are surveyed in- w1th stakes placed For exploration
drilling, very few locations are known initially.
Access Planning — the access routes for the initial holes are planned and the backhoe

delineated with markers or posts.

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

a. Install erosion protection as necessary;

b. Excavate drill pit, segregatmg topso1l and subsoﬂ
c. Clear/level drill pad as necessary. ,
Fence Drill Pit
Drill Exploration Hole

Geophysical Log ’
Abandonment — use drill rig or LCI equipment to plug the hole

- - . " I M .
o ! ;
[N .

. a. - Initial — typically, grout or cement is pumped into the hole from the bottom up.

Depending on hole conditions, bentonite chips may be used 10 assist in the

plugging . process A temporary cover . s placed over, the hole after plugging is
complete. .

- b.- Top-off — after the plugging material is allowed to settle, the hole will be revisited

and the grout or cement will be topped off to approxnnately 17 feet below the
: ground surface. Approxnnately 10 feet of bentonite chips will be placed on top of
the grout or cement column.

- . .Surface plug-— A plug capable of supportlng approxnnately 5 feet of cement or

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

. Backfill Pit — the .drill pit will be backfilled with subsoil so as not to allow the

dlsplacement of drilling fluid from the pit. The temporary . fence will be permanently
removed once, the pit is backfilled. After the pit is backfilled and the fence removed, the
topsoil will be evenly applied over the excavated area. '

. Seeding — surface preparation and reseedmg will oceur at the next avallable time penod

appropnate for planting.
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Delineation Drilling: may occur prior to installation of fences or roads to an area or may

occur in areas with significant infrastructure. This type of drilling will occur at various

depths and may or may not conform to a grid. Density of drilling is reasonable dependent

_upon the results of ‘previous work. Drill locations may be modified, where possible, to

_ reduce the need for drilling in major drainagé ways and/or major modifications to terrain.

" Once completed dehneatlon drllhng w1ll be followed by momtor well and productlon well
installation. :

e N
[ R

The steps in delineation drilling are nOrrnally as follows:

1

2.

o »n

.. Surveying — initial target locations are surveyed in with stal(es placed Dnlhng may be

expanded depending on results. - - - -
Access Planning — the access routes for‘the holes are planned and the backhoe operator
and drill contractor informied of the routes. If necessary; access may be delineated with
markers or posts. Ex1st1ng access routes will be used wherever possrble

Drill Pits — will be installed by the backhoe operator Co S
a. Install erosion protection as necessary, .

b. Excavate drill pit, segregating topsorl and subsorl

c. Clear/level drill pad as necessary. - C ;
Fence Drill Pit as necessary. If drilling is within' exrstrng Wellﬁeld fencmg, then
temporary fencing will not be required. o AR

Drill Delineation Hole ' R ‘
Geophysical Log | IR

l
H

., 7.. Abandonment = utlhze dnll r1g or LCI equ1pment to plug the hole
..a In1t1a1 typlcally, grout or cernent 1s pumped into thé hole from the bottom up.

' Dependlng on hole cond1t1ons bentonlte ‘Chips™ may be:used to assist in the
plugging process. A ternporary ‘cover ‘is placed over - the hole af*er plugging is
. complete,
b. ".'Topoff —after the pluggmg matenal 1s 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. Approxnnately lO feet of bentomte ch1ps erl be’ placed on top of
~ the grout or cement column.

e _'Surface plug A plug capable of supportlng approxrrnately 5 feet of cement or

concrete will be placed on top of the plug The re1na1n1ng upper 2 feet of the hole
will be backfilled with native soil.

Backfill Pit — the drill pit will be backfllled with subsorl 50" as not to allow the

_ drsplacement of drrllmg fluid from the pit: Theé temporary fence will be permanently

removed once the pit is backﬁlled After the pit is backfilled and the fcnce removed,

‘the topsoil will be evenly apphed over the excavated area.

Seeding — surface preparation and reseedmg will occur at the next avallable time period
approprlate for plantlng
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'Lg D (11/09) - Response partially 'xac'eaeptable. The discussion provided in LC’s comment
response should be incorporated into Section OP 2:12 of the permit. (MM)

LC ISR, LLC (2/10) - The information has been incorporated into Sect1on OP 2.12 as -
requested :

QD (3/ 10) Response partlally acceptable Please add a descnptron of surface preparatron
and seeding. The broadcast seedrng and hand-raking procedure currently in'use on the site
does not appear to be achieving reclamation success. Please include some sort of -
mechanical scanﬁcauon or dlsklng to level the srtes and prepare a sultable seedbed (MM)

C ISR, LLC (6/ 101 The bas1s for the reviewer’s statement that “The braadcast seeding
and hand-raking. procedure currently in use on the site does not appear to be achieving
reclamation success” is unclear. LC ISR, LLC had not been informed by LQD that the
seeding methods used under the DN were not achieving reclamation success until receiving
this round of comments. In fact, "during the most recent field inspection (February 24,
2010) the LQD Project Manager told the revrewer that re- Vegetat1on at Lost Creek had
been successful (paraphrased) :

Experience has shown that the use of a seed drill in a small area can cause unwarranted
damage to surrounding sage brush due to the turmng radius of the equipmert and the low
clearance. Therefore, broadcast seeding and raking has become the method of choice when
reclaiming small areas such as drill prts Hand broadcastrng and’ rakmg is-more time
intensive but has been shown to be, successful - .

Section OP 2.12 is not intended to discuss re-vegetation methods in detarl since its focus is
on drilling. However, RP 4.5 provides a detailed discussion on re-vegetation 1nclud1ng
‘contouring, top soil placement, scarification,-and seeding methods. A cross-reference to
that section has been added at the end of Sections OP 2.12.1 and OP 2.12.2.

LQD (7/10) — Response not acceptable. Revegetation on drill sites at the Lost Creek site

- has not been particularly successful to date. This appears to be due to inadequate topsoil
salvage from the entire drill site and inadequate revegetation practices. Specific procedures
need to be.described in the permit to assure more successful reclamation of drill sites. LC’s
response references section RP 4.5 of the reclamation plan. This section of the reclamation
plan does not specifically address drill sites. Please add further detail specific to drill sites,

- including plans for: 1.) topsoil salvage from all areas that will be substantially affected (by
repeated traffic or by burial with overburden), 2.) disking or scarification to prepare a*

seedbed, and 3.) drill seeding, or if broadcast seeding is used, light harrowing to cover the
. .seed. (MM)
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OP-119) LOD (1/09) - The operations plan should include a section detazlzngprocedul es and a

schedule for locating, znvestzgatzng andpl operly abandonzng all historical drill holes on
the permit area. (MM) =~ '

' LCISR, LLC (10/09) - Please see Response to Comment V5, #84.

LOD ( ll/09{ Response not acceptable The issue of how to address old abandoned drill

~ holes is one that will 0bv1ously require contmumg ‘evaluation and discussion. Questicns
relating to who is responsrble for the’ old holes aré irrelevant-at this point. We aré not

.- blaming LC for the existence,or the COIlCllthIl of the holes. We would not be asking LC to
plug the Toles; except for the fact that LC is ‘proposing an ISL operation on a site that '
resembles Swiss cheese. ISL operators are responsrble for controlling their production
fluids and for restormg the groundwater affected by the1r operations. We believe- that the
old 1mproperly abandoned drill holes will serrously 1rnpa1r these efforts and thus affect
LC’s ability to conduct a successful opera‘non LQD ¢annot’ 1gnore thls issue. We "
‘acknowledge that locatmg old abandoned drill Koles is problematlc and that efforts ~
1nvolvmg extenswe surface drsturbance are not’ de51rable LQD will contrnue to evaluate
information (e.g. pump tests) as it becomes available: lt 1s hoped that we' can Jorntly arrive
ata reasonable approach to address the problem. (MM) - S i

sy dhyl

L ISR, ,LL;cj(z/lQ)i;_ frl‘egs_g,lsgg R sponse to Cornment V584

BT L s

fah IELe I;.\J LelLE- 8

LC ISR; LLC 16/ 10) - Please see Response 5 Comiment OP g4

LQD (7/10) = ThlS renralns“an open 1tem‘ (MM) ; o

*****Thls concludes the comrnents on the OPERATIONS PLAN 1n the MAIN Perrnlt ‘
Lo 4 . Document Hkk kK ‘

Vet =y

{

,,,,

;NOVEMBER 2009 NEW LQD COMMENTS ON THE MAlN PERMIT DOCUMENT

, NClO) LQD (7/10) - ThlS item is resolved. The text n Sectlon 2 3 1 m Attachment OP 6 has

“been changed to read as requested (MLB for SP)

NC40) LQD (7/10) ~ This item is resolved The title of Table OP A6 l has been corrected as
1equested (MLB for SP)

#4444 This concludes the review of NEW COMMENTS (from November 2009) ot the Main
' Permit Document* ook
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FEBRUARY 2010 - LQD COMMENTS, ON THE MINE UNIT 1 APPLICATION, RELEVANT TO
THE MAIN PERMIT DOCUMENT

MUl -4) LQD (2/10) - The followzng comment was part of the permit application review, and the
response from LC indicated that it would be addressed through the Mine Unit Package
submittal. Figure QP-2a Site Layout: A much more detailed Mine Plan map will need
to be included in the permit. It should indicate all roads, fencing, topsoil pile locations,
stormwater diversion structures, chemzcal storage areas, lay down yards, easements,
utilities, pipelines, monitor ‘well locatzons air and weather monitoring stations, etc.

" There should bé one comprehensive map that indicates where any surface disturbance
‘or feature is plarined. (AB) Figure MUI 1-3 Surface Faczlztzes provza’es a’etazls for the
Mzne Unzt but greater detazl is requzred as listed below

A larger scale map (e. g 17 = ]00) :
All pipelines, powerline, roads, fencelines, stagzng areas, culverts and topsozl stockpiles
. (some of these are already included)
 The proposed layout of the wellfi eld productzon and' monztormg wells (The Division is -
interested in how the proposed wellf eld layout will address the fault zone)
The wellfi eid layout should, zndzcate whzch sand ( UHJ MHJ or LHJ) is bezng mined or
monztored based on screened znterval) Ditly 0k s
. The temporary Vs long term'd, ¢ 'ated wztlz z“he
B dzstznguzshed (well pad, “header houses pzpelmes utzlztzes)
 The primary, secondary, and 2- track roads should be mapped out. (T he Division is
 interested i in how the proposed layout will 1 mznzmzze surface dzsturbances dnd. travel
f' ways) (AB) '

,:4l

e llf eld slzould be

LC ISR.LLC (3/ 1 0) - As outlined below, LC ISR, LLC believes that the information

requested in this comment has been provided to WDEQ-LQD in: the mdin permit

document; the original MU1 application; or the updates to MU1 per these responses.

As outlined below, the rest of the information has been provided in as much detail as

possible prior to installation of the production and injection wells. -Therefore the
.. requested map has nc‘)t bééh’ inélUdéd with this submiittal. : ’

Flgure MU1 1-3 prov1ded in the MUT1 application shows the locations of the followmg
'1terns

‘o The main wellfield trunkline (pipeline);”
e Powerlines;
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The fence surrounding the wellfield;

The main access road, roads located within the wellfield and exrstrng two track roads
" inside the monitor well ring; -

Staging area;

Culverts; and

Topsoil stockpile locations.

There w1ll not be a chemrcal storage. area weather statron or air monrtormg station
.within MUL. ~ | o
‘ Flgures MUl 5-1 through l\/IUl 5- 4, whrch replace Flgures MUl 5-1 and MUl 5-2,
provide additional information on the proposed layout of the pattern areas and monitor
‘wells, along with information on which sands are belng mined and how the perimeter
~ monitor wells are screened to monitor the those sands. Add1t1onally, a discussion of the
proposed pattern layout, which addresses momtorrng across the Lost Creek Fault -
through the use of overlying and underlyrng momtor wells has been added to Section -

©, 5.2.1 of the MU1 Application.

. ‘li.The 1nformat10n that has not and cannot be prov1ded pnor to the actual mstallatron of
the productron and 1nJectlon wells 1 is the’ layout of travel ways within the pattern areas.

+. - The_.travel ways used for the construction and: operatlon of the mme umt will be

developed in accordance with the gurdance provrd d _
- main permit:-document. This type, of deta1led mformatron has never been presented ina
mine unit package before the wells are, 1nstalle (slnnply because 1t is not possrble to
. . determing this amount of detarl unt*l the work begrns At that trme ‘the engmeers and
- geolo grsts actually walk the pattern area and stake well locatrons based on the most up-
to-date surface and subsurface information. Even as the wells are 1nstalled the
information obtained from the early wells may influence the locations of the later wells.

;For this reason, LC ISR, LLC presented a generic wellfield layout on Frgure OP-6b of
. the main perml‘r document

3. P i, s

;A drscussron of topsorl management whrch 1ncludes long term and short term topsorl .
document Also a drscussron of vegetatron protectron dunng wellfield constructlon is
provided in Section OP 2.7 (Vegetation Protection and Weed Control) of the main
.. permit document. The amount of topsoil disturbance for the facilities shown on Figure
MU1 1-3 is provided in Table MU1 3-1 of the Mine Unit 1 Application and is allocated
by short-term and long-term stockpiles. "Also provrded in Table MU1 3-2 of the Mine
Unit 1 Application is the amount of vegetation disturbance for the facilities shown on
Figure MU1 1-3. ' '
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LC ISR, LLC will not construct a sedimentation pond or other permanent structures as
sediment control measures for MU1. LL ISR, LLC will use alternate sediment control.
measures in accordance with WDEQ-LQD Guideline #15. Since the area surrounding
. the mine site is relatively flat-lying, LC ISR, LLC will use sediment control features
- 'such as silt fences and hay bales appropriately placed for erosion control. The locations
of these sediment control units will be determined during construction.'

. g )D g4/ 10) - Response not acceptable Due to potent1a1 changes in the as-bu11t lay out
. of the well field during construction, the operator is reluctant to provide the level of
- detail requested. Much of the. Iayout 1nd1cat1ng soil and vegetation disturbance'is
-outlined in Figure OP -6b. This schematrc does not provrde a true picture of the
disturbed area within a typical pattem area. -Please revise the schematic to show the
total disturbance associated with each drill site, not just the mud pit. In addition, the
" trench layout is shown as a line on the drawing yet the actual width of disturbance
associated with a 3’ wide trench is more likely 20’ wide. {(given a 3:1 angle of repose
for the topsoil and subsoil piles, as opposed to vertical).. The actual footprint of these
“disturbances should be indicated on a revised Frgure OP- 6b and the square footages and
percentages of dlsturbance re-calculated

The attached site map (enclosure) of Mme Unrt One is representatlve of the d1sturbance
prior to any header houses, roads or prpehnes and 1s 1nd1cat1ve of how significant the

surface impacts erl be Although long and short terrn drsturbances are broken out
separately on Flgure OP 6b, the reahty is that even the short term drsturbances will have
long term 1mpacts due to the tlme it takes to ach reclarnatlon success

The 1”*100’ map 1nd1cat1ng the proposed Iay out of the Well ﬁeld and the drsturbances
assocrated within the wellfield is still requested In addition to the proposed wellfield
layout, the existing disturbances caused by the exploratron holes will also need to be
- ., indicated on the map. This map, will need to also include the fencing around the large

staging area, and the 2 track around the monitor well ring. In addrtron the current
.staging area on the eastern part of the mine unit already appears to have approxrmately

_ an acre or more of drsturbance far greater an area than that depicted on Figure MU1 1-
3. The justification for this was presented i the March 11, 2010 clarification of
comment letter. The as—bu1lt versron of this map will then need to be 1ncluded in the
Annual Report each year (AB) ‘

LC ISRi LLC 5,6/ 10! - The o_rlgmalhintent of Figure OP-6b was to show how operations

will be designed in a generic sense. In fact, the actual wellfield layout will not be as

. symmetrical as that shown in the figure. Given the size of the equipment used, current

. state of knowledge and the density of drilling, it is impossible to define at this point in

. time where all distarbance will be other than to say that disturbance from constructron
and operations will be limited generally to the pattern area and utility routes. "
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. area

Pursuant to guidarice provided by 'LQD during $everal meetings‘and correspondence,
LC ISR, LLC commits to maintaining the level of total disturbance from construction
and operations to less than 50% of the area within éach respective mine unit monitor
ring. For example, thé area within the monitor ring boundary of Mine Unit 1 is 212.8
acres while the entire proposed pattern ‘aréa, including isolated areas where no wells are

planned covers 45.6 acres. Therefore, if 100 percent of the proposed wellfield pattern
area is- d1sturbed (1ncludmg isolated areas ‘where no ‘wells are planned), the disturbed
area will only equate to 21% of thé area within the monitot ‘well ring.” It is worth
pomtrng out that if LC ISR; LLC apphed conventionial open pit mining techniques, the
area of the Mine Unit 1 pit would be on'the order of 200 acres plus a few hundred acres
" of overburden piles and tailings. ‘It'is'uncléar why LQD continues to require such fine
detail for this ISR permit’ to mine when LC ISR LL(, has already ‘made srgmﬁcant
comm1tments 0 minimize drsturbance '

LC ISR, LLC recognizes there are two types of drsturbance assomated with mine unit
" construction and operation. Those disturbances that are transient (temporary, minor) in
nature and those disturbances that are long- “term and reépetitive in nature. Examples of
transient disturbance include: drill pits; pipe lines; two-track roads; off road vehicle
. f"trafﬁc power- ine, 1nstallat10n and installation of fences, ‘ Examples of long-term
drsturbance mclude pnmary and secondary roads header Louses; and lay-down areas.
- Any trme excavatlon or long term’ disturbances -are planned topso1l ‘will ‘be properly
segregated and stored untrl reclamatlon (Sectlons ‘OP+ 2.5 afid \RP* 4.5y, Interim
vegetation’ will be'established if native Vegetation' is damagedTduring''cotistruction or
.operatronal activities (Section OP,2.7). Regardless of the nature of the disturbance,
; } transrent or long term all drsturbance will be reclarmed durmg deéOmmrssronmg of the

" '.'.".\‘,,_ v
PR . : TS R S AT H I PE TR
I
)

' B LC ISR LLC belreves that the long term ‘réemoval’ of topsorl il -areas’ wrth transient

i ‘_‘drsturbance would create 51gn1ﬁcant problems with 1nter1m “stabilization of subsoil,

*. which in turn Would resilt in challenges with alroorne partlculate and $ediment loading
" of drarnages LC ISR LLC understands LQD s concern with topsoil combpaction but .
the sandy nature of the topsorl at Lost Creek will minitnize compactron LCISR, LLC
believes the most protectrve "method " for soil” management related to transient
disturbances, is to leave the topsoil and root systems in place.  This is consistent with
current, practices at_existing ISR facilities in Wyoming as well as direction from a
i, prevrous WDEQ Dlrector (Denms Hemmer letter to PRI Septembe1 14 1998)

In hght of the above drscusswn as well as clarrtlcatlon letters from LQD LC ISR, LLC
y does not propose to amend Frgure MUl 1-3 4t this t1me as ongmally requested in the
Febmary 2010 comments from LQD The 1esponse to 1tem 5 should also be revrewed :
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in response to this item. LC ISR, LLC would like to hold additional conversations with
LQD with regard to rev1smg Figure OP- 6b and inclusion of a 1”"100’ map.

LQD (7/10) — This item is unresolved pending further discussion. (AB)

MUl -5) LQD (7/10) — This item is resolved. LC has revxsed the text in Section OP 3.3 to be
consistent with the text i in Section, OP 3.6.1. (BRVV)

MUl 6) LOD (2/] 02 Nelther the mzne permlt applzcatlon nor this fi rst mine unit package
provide a z‘horough assessment of the pl’OjeCl‘ed impact of the operation on regional
water resources or plans to mitigate such impacts. Please reference commient no. OP-
105 from the 11/20/09 review (W.S. §35-11-428(a)(ii)(B) and W.S. §35-11- .
428(a)(1ii)(E)). Additionally, WDEQ/LQD Non Coal R&R’s Chapter 11 Sec 4(a)(x)(F)

. requires the following to be provided in the Mine Unit Package: Expected changes in
pressure, native groundwater dzsplacement direction of movement of injection fluid and
a drawdown projection, including a map, which describes the extent of groundwater
drawdown in the.ore zone aquifer for the life of the first wellfield, through restoration.
And the MU 1 package must address the ROI in overlying and underlying aquifers.
Several comments in this revzew have addressed portions of these requirements.
However, LQD expects the entire suite of requzrements in Chapter 11, Sec 4(a)(x)(F).
and W.S. §35- ]] ~428(a)(ii)(B) and. WS §35 J] 428(a)(uz)(E)to be addressed in the
MUI Package (MM BRW)

':-r BT
ISR S

' LC ISR LLC ( 3/ 10) Per the d1scuss1on durmg the February 25 2010 rneetmg between
WDEQ-LQD and LC ISR, LLC, LC ISR, LLC believes the Response to Comment V5,
RP#5 and the associated changes to Section OP 3.6.3.3, submitted, in February 2010,
address. this comment as well. LQD Wlll rev1ew that 1nformat1on in relatlon to this
comment ' ‘

QD (4/10) Response partially. acceptable The reviewers will await acceptable
responses to Master Permit Comments OP 111 and RP- 5 (BRW)

LCISR, LLC (6/10) — Please refer to Responses to Comments OP #111 and RP #5.
LQD (7/10) - Response not acceptable. Please see Cofnlnen’; RP-5. (BRW)

‘ MUI-S) I;QD (7/10) — -This item is resolved. The text has been revised as fequested. (BRVW

MUl -11; LOD (2/1 0) Sectzon OP3.2.2.2in the main permit dzscusses the use of observation
wells in sztuatlons where multiple ore horzzons will be produced. No observation -
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wells are described in this mine unit package, even though there are several locations

where multiple ore horizons are being developed. Please address. (MM)

'LC ISR, LLC (3/10) - LC ISR, LLC will incorporate existing wells HIMU-101 and

HIMU-110 into the MU1 monitor well system as observation wells. These wells will
be used as observation wells by taking water level measurements at'a frequency as
discussed in Attachment OP-8 of the main permit document. The data will be reported

. to the WDEQ-LQD. The locatlons of these wells are shown on Figure MU1 4-1, and
_ initial water 1evels are shown on Table MU1 4-3: " A discussion of the use of these

wells has been 1ncluded 1n Seetlon 5 2 1 of the MU 1 Apphcatlon (see Response to
Comment MU1 #23). L

RN -‘.A'.‘-‘,.".‘("‘ '\

QD (4/ 10) - Response not acceptable ‘Lost Créek'makes briéf reference to the use

of observatlon wells and permanent ‘piezometers in section 1.2.3 in*Attachment OP-2,
Summary of Engmeenng Controls However, aside from'the two pre-existing wells
mentioned in the above response there are no definite plans provided for any such
wells to be installed i in mine unit #l LQD has repeatedly ‘expressed ‘¢oncerns

regarding i issues of conﬁnement and control of production fluids. Itis incumbent on
- Lost Creek to demonstrate how engmeenng controls will bé-used to prévent the
. movement of productlon ﬂulds ‘ifito unauthorized zones. Spec1ﬁc commitments for

the installation arid ‘use of observation wells and permanent plezometers would be
helpful in this demonstration. This is partlculally frue'in areas wheré there are stacked

ore zones. and the monltor well nng wells are not monltorlng all of the appropnate

"OP-2, 1nclud1ng descnptlon of the technlcally Just1ﬁable méthod for when and where

to use observation monitor wells when there is juxtaposition of thHe production zone
and an gverlying or underlying aquifer. The results of this effort were not finalized at
the time this response was submitted but will be prov1ded as soon as poss1b1e (See

also Comments MU - -20b and 20e, MU1 24 and MU1-33.)

‘ LQD (7/10) - This remains an open' item pending ‘the submittal of revised

Attachment OP-2, (MM)

MU1-20) LOD (2/10) - Please describe how water level ‘monitoring. data will be collected ana’

evaluated in the various operational situations.” For example:

_ b.. Section OP 3.6.3 in the main permit document states: “The water Zevel changes

zncludmg both the drawdown ana’ moundzng from pl oductzon and irijection,
IeSpectzvely, will be evaluated to minimize inter fel ence among the mine units and
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to determine cumulative drawdown " How will the data be evaluated? (MM,
BRW) . ' :

LCISR, LLC (3/10) - Water level data will be evaluated using a “rose” diagram as
discussed in Section 1. 2 3 of Attachment OP- 2 to evaluate interference among
mine units. -

LQD (4/10) - Response not acceptable — LC indicates that water level data will be
evaluated using a Rose Diagram. However, the text provided does not give an
indication as to the frequency at which the evaluation will be performed and what
magnitude of change triggers a reassessment of and assoc1ated readjustment of
injection and productron rates. Please also see Comment #33. (BRW)

LC ISR, LLC (6/ 101 _Section OP 3.6.4.2 Excursion Detection states that:

: “Excurswn detection will consrst of sampling the monitor wells at least twice per
month, and no less than ten days apart, and analyzrng the samples for the UCL
parameters.” and “Water levels will be measured at the same frequency as the
monitor well sampling.” : :

The frequency of evaluatlon w111 be con31stent with the frequency of samphng and
. water level data collection. In other words, it will occur at. least twice per month.
. The magmtude of change whlch wﬂl trigger an actlon 18 somewhat subjective. A
_change in water level will be relatlve to operatronal activities such as the start up
~ or shut down of a header house or a pump test in an adjacent mine unit. Basicto
-the review is the baseline water level data and, more 1mportant1y, the trending of
‘the water levels. Irrespective of operatronal activities, the reviewer will look for
_significant changes in water level (approximately 10 feet or more) that continue
. for.more than one samphng cycle

. .The “Rose Diagram” prov1des a qu1ck v1sual method to. accentuate these changes

-, over time and aids the reviewer.in identifying anomalous regional trends. Changes

will trigger a review of operational activities within the area of interest and -a
possible modiﬁcation of operating flow rates and pattern balance.

LC ISR LLC is expandmg the information in Attachment OP 2, and the above
description will be incorporated into the updated version. The results of this effort
. -were not finalized at the time this response was.submitted but will be provided as
. soon -as possible. (See also Comments MU1-11, MU1-20e, MU1-24, and
MU1-33). : : . ‘
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LQD (7/10) — Response partially acceptable. The reviewer understands that

monitoring wells will be sampled and water levels procured on a bi-weekly basis.

However, the text does not indicate that an analysis (e.g., Rose Diagrams, etc.),

beyond a single well evaluation of level and quality will occur. It is possible that

full analysis of the results may be inferred from the text, but nothing more. The

reviewer awaits the submittal of a revised Attachment OP-2 before making a final
: deterrmnatlon (BRVV) ‘

Section 5.1.3 (page-MUI 25) states: “‘Sudden increase in water levels in overlying
and underlying aquifers may be an indication of casing failure in a production,
injection or monitor well.” * A¥e: there other possible explanations, such as
improperly plugged drill holes? Please describe the likely scenarios and how these
wzll be addressed if increases in water levels are detected 3% (MM BRW)

LC ISR, LLC (3/10) - LC ISR LLC does not beheve that a sudden increase in
water'levels in overlying and underlying monitor wells would generally be caused
by an improperly plugged drill hole. ‘It is more likely that steady increases in
water levels would occur due to an improperly plugged borehole. Therefore, LC
ISR, LLC believes that the only credible scenario that would result in a sudden -
increase in water levels is a casing failure in a production, injection or monitor
well. Increased water levels in overlying and underlying monitor wells, regardless
_of perceived cause’ Or how suddenly it occurred; ‘would résult in an investigation to
" detetmine the Cause! "PIease  see Section’ 12:37of Attachmeént' OP-2 for a response
‘to changes i water le‘vels m overlymg and underlymg momtor wells
L QD (4/10) - Response not acceptable LC has provided several courses of action -
"' that maybe 1mp1emented to reverse water level changes that indicate that the
* potential for excursion exists. All of the procedures presented appear to be valid
approaches to rectify the problem. The reviewers realize that there are a host of
potential causes to water level rise and there is some “trial and error” associated
* with tectification, but it would seem that a more systeinatic approach to the
solutlon would make the most sénse. In'other words, a particular condition is the
most common cause of problems with water level rise, so this becomes the starting
point for'the effort. Please take thé solutions presented in Section 1.2.3 of
Attachment OP-2 and develop a systematic approach.for the remediation of
changes in water levels. Please also see Comment #20b.-(BRW, MM)

LC ISR, TEC (6/10) - The attached flowsheet details the typical process involved
in evaluating water level changes in the monitor well ring. This will become part
of Attachment OP-2 when it is resubmitted. (See also Comments MU1-11, MU1-
20b, MU1-24, and MU1-33).

)
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LQD (7/10) — Response partially acceptable. The reviewer awaits the submittal
of a revised Attachment OP-2 before making a. final determination. Please note,
the reviewer has looked at the attached flow chart that is to be incorporated into
the revised Attachment OP-2. As the reviewer believes was stated in meetings and
other correspondence, the WDEQ/LQD has a problem with using.the term
“significant change™. It is understood that there is variability in the wellfield and
0.75" feet of change in a given well may be substantial and require attention while
3.5° of change in another be attributed to background noise and not a major cause
for concern. Thus, there is no enforceability with.this terminology; which is not
acceptable, and' conversely it is understood that utilization of a single prescribed
. value, such as 4.0” feet is not realistic. Perhaps.a better way to look at the subject
is-in terms of baseline: water surface elevation because once baseline.elevation is
exceeded then there is the potential for production fluid to migrate. Please
consider the above in the rewrite of Attachment OP-2. (BRW)

il

MU1-22) LOD (2/10) - Section 5.1.4: T hzs section explains that the momtorzng well ring
distance was chosen to be 500’ .in the fall of 2008 because it was considered industry -
standard. Subsequent to the construction of the monitor well ring, the November and
December 2008 pump tests were conducted. T he, Jresults of the. pump tests showed a
minimum ROI after two days of pumping of approxzmately 2,600 feet (North Puiap

. Test). The conclusion was essentig{ly that any RQL greater, than. 500 feet would render
. the 500" monitor well rzng viable, However, Guideline 4, asks thaz the locatzon of the
monitoring wells be based:on; gradzen( congsiderations, dzsperszwty of recovery fluids,
- the initial excursion recovery, measures. employed.by the operator, the normal mining
operational flare, .and the. recoverability:with,the allowable regulatory tzme  frame.
- Monitor well locations should be based on-a groundwater ﬂow model or. other
technically justified methods. Please provzde a scieniific, site speczf ic ]ustzf cation for
the monitor well spaczno (MLB, AB) .

-LC ISR LLC (3/ 10) As d1scussed in Response to Comment MUI #9 1nstallat10n of

. the monitor well ring, including well. spacing, was dlscussed with. LQD staff during a

© meeting on June 25, 2008. "The approval to install the monitor Wells was received and

bond posted prior to installation (see Update 3 of DN334 which was approved on May

14, 2008 in a letter from Don McKenzie). Approval of the plan was included with the

. approval of the Revision to Update 4 for Drilling Notification No. 334DN which was

~ . received on..October 23, 2008. Therefore, based on this" approval, the perimeter

.. monitor wells -were mstalled At that time, two regional pump tests had been

" . conducted; therefore, information -on aquifer charact¢nstlcs and anticipated well
responses was available. ' '
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The MU1 pump tests confirm that the well spacing is appropriate in that all of the
wells responded to pumping, as discussed in Response to Comment MU1 #16. (In
some cases, the response was greater than required for other ISR operations.) Based
on the discussion in Section 5.1.4 of the Mine Unit 1 Application concerning the
radius of influence and the lack of the influence on groundwater flow due to
‘paleochannels within the HJ Horizon LC ISR, LLC beheves that the spacmg of the
momtor wells is approprlate for MUl ' .

QD (4/10) - Response not acceptable The LQD refers LC. personnel to LQD’s
clarification letter dated March'11;:2010 with regard to the pertinence and
applicability of LQD’s approval of revisions to DN 334 as'a mechanism for approval
of monitor well ring wells. LC is-directed to the original question which, restated, is
as follows: ‘Please provide a scientific, site 'specific/justification for the monitor well
spacing. The justification should iniclude Guideline 4, Section 111 'C, 5(b),
requirements listed above in the original comment. (AB.and MLB)

LC ISR, LLC (6/10) ~ Pufsuant to the results of the May 6, 2010 meetrng with the
LQD Lander Field Office, LC ISR, LLC is currently assembling a model to support
the placement of the monitor wells.  The results of the model were not finalized at the -
tnne thls response was subm1tted but w1ll be provrded as soon as poss1ble

LQD (7/ 10) = Ttem' unresolved 'latronale was presented to the LQD during a July 6,
~2010 meeting ir Lander A-series of Figures showing 'the lo¢ation of the wells relative
"o 'each'of the'ore Zones it the fouisands-within the'HJ horizon. ‘These ﬁgures explain
the - géometry “of the well ¢ spa'cir'i'g ‘and are’- still  uhder review.  Beyond this

' demonstration, there will need to bé-a’ presentatlon of 'the scientific basis for the 500
et based on hydrologic conditions, and not just because it is the ‘industry standard’.
. ’As stated in the original cothment, “thé location of the mnitoring wells must be based
on gradient considerations, dispersivity of recdvery” fliids, the initial excursion
recovery measures employed by the operator, the normal mining operational flare (the
Zateral and vertical extend of ajj‘ected ared under normal operating conditions), and

" the recover, abzlzly with the allowable’ regulato:y time frame. Monitor well locations

* should be based on a g;oundwater flow model or other technzcally Justified methods

Please pl ovzde a sczentzf ic, site Speczf ic Justzf catlon fo; the momto: well spacing.

Durmg a July 20™ meeting between DEQ-and EPA to drscuss the approach for an
aqu1fer exemption, the EPA continued to emphasizé that ‘there must be a scientific
bas1s for the aqu1fe1 exemption boundary It'was conveyed that the monitor well ring
“location has'a‘scientific basis, yet that information still needs to be presented for this

- application. Once presented those hydrologic parameters may- then be: utlhzed for .
establishing the aquifer exemption boundary.
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Beyond the Monitoring Well Ring spacing of 490-500 feet, the LQD has ongoing
+ concerns regarding the screened intervals of the wells. As conveyed during recent
- discussions, the LQD ideally would like each of the four sands monitored individually.
This is based on the way the HJ horizon has been presented as having four discrete
sand horizons, splitting rather than lumping the HJ aquifer. Screening across discrete
- muitiple sands creates the potential for cross contamination; dilution of a plume
limiting its detection; the inability to determine the source of the plume and the
* misrepresentation of each horizon in the sample depending on the pump location down
the well. The LQD and WQD are still d1scuss1ng this issue 1nterna11y (AB)

MU1-24) LQD (2/10) - Section 5.3 The role of h hzstorzc drill holes needs to be addressed in far
_ greater detail than is currently provzdea’ T} he late 2008 pump test results show that the
upper KM (UKM) and the lower FG (LFG) sands are hydraulically connected to the
HJ horizon. The drawdown observed in the UKM and LFG monitoring wells during
the north and south pump tests was noted in Attachment MUI 2-1 as being an order of
magnitude less than what was observed in the observation wells completed in the HJ
horizon (ore zone) monitoring wells. The implication was that an order of magnitude
less (in the vertical versus the horzzontal) is somehow not a concern. It would seem
that, during a pump test, one should expecz‘ the drawdown observed in an overlying or
underlying unit to be substantzally lower than the drawdown observed wzthln the
~ formation bezng pumped.. T herefore szmply dzsrnzsszng the szgnzf cance of the observed
. drawdown as an “order of magnztude less zs not acceptable
T he realzty at the LC szte is that the overlyzng ana’ underlyzng aquzfers aré’in
. communicationwith the HI. T his is. a conszderable concern becaiise it zmplzes that
.. protection of the overlyzng and una’erlyzng ac]uzfers is untenable. It is unélear to this
reviewer whether the cause of ¢ communzcatzon between the HJ and its overlying and
underlyzng aquzfers is due to:

' 1 1) cross fault commumcatzon
2) void space in historic drill holes funcz‘lomng as vertzcal conduzts
3) gaps in the Sagebrush or Lost Creek Shales, or

4)a combznatzon of all three abovefactors -

Given the above doubts aboat the possibility of protecting the overlying and
underlying aquifers during the proposed solution mining at the LC project, LC must
take greater steps to address the above listed three concerns in the Mine Unit
Package The most glarmg concern (of the three listed above) is the role of historic
drill holes functioning as vertical conduits.

The attached table (T able 1) provzdes a comparzson of overlyzng and underlying wells
(that had one foot or greater drawdown durzng the pump tests) with thezr proximity to
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1) the fault and 2) historic drill holes. Table 1 indicates that there are at least 30
instances in which hzsto; ic drill' holes have the potential to be affecting the drawdown
observed (Le. where the historic drill hole may be functioning as a conduit for vertical
~ communication, between the HJ horzzon and the LFG and UKM horzzons).

Moreover Table 1 mdzcates two instances, znvolvzng monitoring well MO-106, where
1 foot of drawdown was observed but the fault isa szgmf cant distance away (480°)
from the well. There are two historic drill holes that are 50 feet (TG8-18) and 160 feet
(TG]5 18) from the MO-106. Both hisioric drill holes (TG8-18 and TG15-18) are
. open holes in the same depth where MO-106 is screened. No discussion of the
potentzal for TG8-18 and T G15-18 functzonmg as conduiits for vertical communication
was provided in ‘Attachment MUT 2- I. Ifis expected that the role of historic drill holes.
be more thoroughly addressed in'the CO”ZZ@.XZ of the dl awdown observed during the
late 2008 pump tests (MLB BRW)
LC ISR LLC (3/ 10) - There are select locations where responses greater than one foot
of drawdown have béen observed at’ overlymg or underlymg monitor wells during the
north and south hydrologlc tests. LC ISR, LLC is Continuing to 1nvest1gate each of
those locat1ons to determme if the cause “of hydrauhc commumcatron 1s likely to be a
“historic borehole or local thmnmg of'a conﬁnmg “unit: To date, there is no direct
evidence that an abandoned borehole has created an- artificial pathway ‘at the Lost
Creek site. Two wells installéd by LC ISR “LLC that‘were' determined fo have been
-damaged- may have ,resulted 1n temporarlly establlshmg hydrauhc communication
‘ between the. *overlymg or. underlymg units“(e:g. Well MU-108).
;Those wells have been abandoned Lc ISR LLC has’ alst comimitted .to attempt to
locate and abandon all historic boreholes ‘within MUT' (as well as the entrre Penmt
© Area). Many historic boreholés Have already been abandoned

Regardless of the cause of the hydraulic communlcatron LC ISR, LLC will conduct
adequate monitoring during ISR operatrons to ensure that'a vertrcal excursron into the
overlying or underlying aquifers is promptly detécted and that appropriate corrective
actions are applied to prevent loss of ﬂu1ds and impacts'to overlymg ahd underlying
aquifers. Should an excursion be detected, LC ISR, LLC will engage in recovery and
restoration operations, as required to return water quahty n the affected aqulfer to pre-
mmmg conditions.

The 6th bullet under the Executrve Summary of Attachment MUl 2 l was revised to
read:

“Responses in the overlymg and undellymg aqulfers were minor and an order of
magnitude lower than responses observed in thé HI Horizon. Additional evaluation as
to the cause of the responses i is being conductcd LC ISR is pursumg the proper '

F\DIVISION\EVIZRYONI:\LOSF CREEK REVILW\Mam Pemnt Revxew TFN4 6 268\4th 1ound tech- L
review\LC 4th Round Review July 2010 FINAL.docx A




Lost Creek ISR, TFN 4 6/268
4" round of review comments
July 23, 2010 - Page 50 of 69

plugging and abandonment of historic wells to mitigate the potent1a1 for
communication through improperly abandoned wells.”

' The following statement was also added as the 4" bullet in Section 8.0 of Attachment
MU1 2-1:-

‘ “LC ISR is conducting a program of locating, plugging and abandonment of historic
- wells within MU1 to. m1t1gate the potent1a1 for hydrauhc communication through
improperly abandoned wells

LQD (4/10) — Response not’ acceptable In the near future, if not already done, LC
~will be submitting an application for an aquifer exemption for the proposed production
zone, the HJ horizeon, within the permit area boundary. The exemption would allow for
‘the temporary degradation of water quality within the production zone. Aquifers
outside the exemption boundaries must be protected from diminution of water quality;
more succinctly the measures LC will employ to prevent excursions from occurring in
fulfillment of the requirements described in the LQD NonCoal R&R’s, Chapter 11,
Section 4 (a)(xx) must be described. ¥ : .

- As expressed during meetrngs and through comments containment can be achieved
geologically and/or operationally. The intent of this comment was to clarrfy that
- complete geological containment does not appear possible, based upon the geological
-and-hydrogeological investigations oert'ormed to date. At the time of the mrtlal review,
_specific to achieving operaticnal containment,-the only : 1nformat10n/statements
-provided by LC were (paraphrased) “through the use of engineering }oontrols similar to
those that have been used successfully by other ISR operations.” In the reviewers”
<+ minds, this statement does not fulfill the requirements-of the above: uted regulation,
‘which brings us to the present. . . :

Thank you for providing a commitment to perform an additional evaluation of the
potential causes for communication between the production and the over and under -
lying aquifers and initiating a program to locate and properly/completely abandon - .
historic drill holes. As discussed-in the reviewer’s response to Comment #32, this
effort to locate and properly/completely abandon historic drill holes should assist in
reducing the degree of communication between the production and over and under

lying aquifers.
Below are the 3 outstanding issues (labeled a — ¢) pertaining to this. comment and
comment #32 which has been combined with this comment. The bold faced print is

. the aotlon/response expected for each issue (a - c).

a. Please refer to Mine Unit One Comments at the end of this reSponse document.

FADIVISION\EVERYONE\LOST CREEK REVIEW\Main_Permit ‘{eVJeW "TFN4-6- 268\4th—round tech-
review\LC 4th Round Review July 2010_FINAL. docx .

L.



Lost Creek ISR, TFN 4 6/268
4% round of review comments
July 23, 2010 - Page 51 of 69

b. Please refer to Mine Unit One Comments at the end of this response document.

"There are still concerns with the role of the fault as well as potential thinning of
the shale layer that acts as an aquitard; I.e. geologic conditions that cannot be
mitigated must be dealt with from an operational standpoint. The engineering
controls discussion in-Attachment OP-2 does not provide the needed level of

- technical confidence that production fluids will be controlled, given the fault,
questionable confining layers, and presence of historic drill holes (ones that are not
located during LC’s ﬁeld inventory and abandonment effort).

The use of groundwater monltonng to detect and react to an excursion is not

. considered an engineering control to prevent an excursion. Rather the idea is to utilize
the instanitaneous flow and pressure data being collected and sent to a central control
room to establish and maintain a balanced well field iniréal time. In addition, the water
levél data: collected from interior monltormg and monitor ring wells must be used to
make adjustiments to production and irjection flow rates as changes in water level
should be detected in advance of changes in quality. ‘Attachment OP-2 will need to
provide a more in depth discussion regarding the control of fluids within the
productron zone Please also see Comment #33. (BRW and MLB)

0 ,“,xjx_f;.‘, ‘

e ‘LC ISR LLE: ( 6/10) e LC ISR LLCis. expandmg the 1nfonnatron in. Attachment
L P2k Theresults ‘ofthis ‘effortwere mot firalized at-the: time::this: response was

_ “submitted - but will: be provrded as” soOn ‘as: possrble (See a}so Comments MU1-11,
o MUl 20b and 20e and MU1J33 )’ R P BN SS

o ‘LQD (7/10) - Response partlally acceptable The reviewers awart the subrnrttal of a
revised Attachment OP-2 before making a final determination: Please-also see the
~ response to Mine Unit 1 - Comment # 20e. (BRW, MLB) :

ir',‘ ayo IETURURRS I

MUI-’27)' QD (2/ 102 Flgure MU11-2 Locatron of’ MUl wrthrn Pennrt Areas The footpnnt
.+ ~of Mine Unit 1 does not coincide with the footprint 'of Mine Unit 1 in the Operations
Plan (Figuré OP-2a) or Plate'OP-1 Site Layout: It.appearsto now be part of what was
~ originally described as Mine Units 1, 2, and 4. Figaré OP-2a and Plate OP-1 (and any
other effected Figure) will need to be updated accordingly. (MM) .-

LC ISR, LLC (3/10) - Pursuant to'the discussions held during the February 25, 2010

meeting, ‘a summary of the Project Development has been provided in the o
Adjudication volume. This summary explains how the project has.evolved from '
discovery through permitting and how knowledge has changed through that process.

"The summary also describes how the areal extent of MUI has moved from conceptual
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in the original Permit Application to-a refined area in the MU1 Data Package. Both
Plate OP-1 and Figure OP-2a have been revised to show how the reﬁned MUI area
overlays the conceptual mine unit area. .

LQOD (4/10) — Response partrally acceptable The proj ject overview explains the
evolution of the project and the reasons why the mine unit boundaries have changed.
As agreed in the 2/25/10 meeting,’ LQD will not require that all maps in the permit be
updated to reflect the revised mine unit boundary, however Chapter 11, section
4.(a)(ii) and sectjon 5.(a)(i) clearly requlre mrnrng and reclarnatlon schedules ,
1nclud1ng maps that show the mrmng and reclamatron sequence for the proposed

_ wellfields. Accordingly, Plates OP-1 and Figs. OP- 2a and RP-2 will all need to be

revised to show the future mine units and their mlmng and reclamatlon sequence
- (MM)

_LC ISR, LLC (6/10) - LC ISR, LLC provided the information necessary to comply
with the LQD NonCoal Rules in Chapter 11 Section-5(a)(i) in the original permit
application. However, over the 2% year review period subsequent to the original
submission of the Permit to Mine Application, LC ISR, LLC has completed additional
drilling and refined the conceptual ‘boundary ‘of the first mine unit. “The revised
boundary of the first mine unit has’ been 1ncluded on Frgure OP 2a and on Plate OP-1
- per the request of LQD durrng the Felz ‘ ary 26 2010 rneetmg '

In ‘ordet to ‘be con'sistent with pas’t"fpra‘ctrce and*to "e‘nabl’e‘ the ‘Permitting process to
move forward, LC ISR, LLC proposes that future fevisions’ to’the mine unit
boundaries be updated each year as part of the Annual Report. LC ISR, LLC does not
wish its current and relevant apphcati‘drf'document to' become mired in a protracted
process of ongoing . updates with newly acqulred data The welldocumhented LQD
, requests for data obtained post- submlttal ‘have' led to lengthy and unwarranted delays

in this perrnlttmg process. (See also Comments DS #13 and OP #11 )

LGQD (7/ 10) Item is unresolved. Cornment stads as written.- Chapter 11 Sectrons
A ‘4(a)(11) and S(a)(l) clearly réquire maps showrng the proposed rnme ‘units ‘and the
sequence of rmnmg and restoratlon (MM)

MU1-33) LQD (2/10) - Attachment M Ul 2-1, Section 8.0, Summary and Conclusions, Bullet 3.
In the third bullet in the list in this section, it is concluded that despite the hydraulic
connectivity revealed during the North and South Pump tests conducted in late 2008,
that engineering practices have been used at other ISR operations with similar

subsurface conditions to prevent lixiviant from entering overlying and underlymg
aquifers.
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Merely stating that “engineering practices” will be employed to protect the overlying
- and underlying aquifer from lixiviant is not sufficient to demonstrate that the overlying
and underlying zones will be protected. W.S. §35-11- 406(m)(v) states that a per mit
shall not be denied except for...(one or more of).. .the following reason(s):

_ If the proposed mining operation, will cause pollution of any waters in vzolatzon of the

laws of this state or of the fea’eral government

" To achzeve the end ofdemonstratzng that the over, lyzng and una’erlyzng aquifers at the

‘ Lost. CreekprOJect will be protectedfrom pollutzon in theform oflzxzvzant during ISR
mining .operations, LC ISR must provzdp a a’etazled grouna’water ‘model showing
exactly how lixiviant will be controlled by engineering practices. This a’zscusszon must
be very specific and should include volumes anticipated to be lost to ‘the upper and
lower aquifers (based on the pump tests) and pumping rate calculdtions projected
through the life of the operation including unexpected down time from pumpzng That
is, this a’zscusszon must include more than merely a commztment to mazntazn a “bleed”
on the operation. (MLB)

LC ISR LLC (3/10) --Per the d1scuss1on dunng the February 25, 2010 ‘meeting
between WDEQ- LQD and LC ISR, LLC, Attachment OP-2 (Summary of Engineering
Controls) has been added to the main permit document. The focus is to identify: the
* specific practices (eg, water level measurements) ‘the operational limits (e.g.,

- whether the rate of change in a parameter is of concern or an upper or lower limit);

- and the responses

At e SN

QD 14/ 1 0) - Response not acceptable The addltlon of Attachment OP 2 (Summary
~ of Engineering Controls) does not adequately addresses concerns regarding control of
«-,'product1on fluids. Chapter 11, sectlon 10(a)(111) and. ll(d) require that the applicant
demonstrate that rn1n1ng ﬂUIdS can be controlled and that movement into unauthorized
zones (excurswns) will be prevented Simply monitoring to detect excursions is not
-.adequate to control or prevent the movement of fluids out of the ore zone. Lost Creek
. has the burden of showing how the operatlon will be conducted to prevent excursions.
It appears that Lost Creek is relymg on the momtonng wells outside of the production
zone as their primary source of operational data for managing the wellfield. Chapter
11 section 14.(a)(ii1)(A) requires semi-monthly monitoring of the fluid levels in the
‘production zone, yet there is no discussion of this in Attachment OP-2. Given the
marginal ore zone confinement at this site, it is appropriate for LC to directly monitor
the water levels in the productlon zone. There are 13 existing MP wells in the
product1on zone that would serve, this purpose Itis requested that these wells be
included in the monitoring program.
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Attachment OP-2, Summary of Engineering Controls, does not provide sufficient
detail as to how the wellfield operations will be managed to prevent excursions.
Figures OP-A2-1 and OP-A2-2 show examples of “mounding” conditions in a monitor
ring well. An approximate 6 foot rise in water levels is shown in a time plot chart and-
in a monitor ring “rose” chart. Such examples are helpful but much more discussion is

* needed.  There is no discussion of how and when such charts would be prepared and
evaluated. The monitor wells are only sampled on a twice-monthly basis. There is no
discussion of what would be considered significant water level changes (hopefully

* something less than 6 feet) that would trigger operational adjustments. There is no
discussion of what operational measures-wétild be taken as a result of these examples.

The “rose” charts would be more useful if the charts were presented on a somewhat
larger scaled map of the wellfield rather than a circle as shown on Fig. OP-A2-2. This

~ would also allow for data for the mtenor wells to be plotted, giving a more complete
plcture of the water level status in and around the wellﬁeld

The use of observation wells and permanent piezometers has been mentioned but no
specific plans are provided for their use in mine unit #1. Much more specificity is

- required to demonstrate how Lost Creek will control their wellfields, aside from
maintaining a bleed. (MM, MLB) . ‘

LC ISR, LLC (6/10) - LC ISR, LLC is expanding the information in- Attachment
OP- 2 “The- results of th1s effort «Were not Aﬁnahzed at the tlme ithis response was

......

MUI 20b and 20e, and MUl 24)

LQD (7/10) - Thls item is unresolved LQD awa1ts the subrmttal of the rev1sed
Attachmient OP-2 .inorder to adequately TEVIEW - LC s response to’this comment.
(MLB, MM) - : T

MU1-36) LQD (7/10) — This item is resolved. The text in Section OP3.4 states that any new
wells installed-prior to a pump test will be sure to have MIT testing done prior to the
test. The requested change to Attachment MU1 2-1 was not made to explam that the

. . reason that the failure of Well MU-108 was discovered during the pump test is

‘because the well had not undergone MIT Testing. The Division is willing to drop this

portion of the comment since the well’s failure is somewhat self explanatory and
because well MU-108 was abandoned and a follow-up short term pump test was
conducted to demonstrate its proper abandonment. (AB) =

*#k%4This concludes the comments on the MINE UNIT 1 APPLI_CATIO\I relevant to the Maln
: ‘ Permit Document heokokdok
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'FEBRUAR'Y 2010 - NEW INFORMATION PROVIDED BY LC ISR,'LLC

B) LQD (7/10) - ThlS item is resolved The reference at the end of the second to the last
paragraph on Page 5 of Attachment OP-6 has been changed to Section 2.2.1.3 as requested.
(MLB for SP) ' 8 S _ :

T
'

*****Thls concludes the comments on NEW INFORMATION PROVIDED BY LC ISR LLC
. S -in February 2010%#¥*x "

L

MARC',H 2010 -_N.EW LQD C’OMMENTS ONTHE MAIN PERMIT DOCUMENT

.

NC44) LQD (7/10) - Thls 1tem is resolved. The requested changes have been made to the title
of Table OP-A6.. (MLB for SP)

*****Thls concludes the comments on the MARCH 201 O NEW LQD COMMENTS ON THE
" MAINPERMIT >DOCUMENT***** o

e

APRIL 2010 NEW LQD COMMENT JON THE MlNE UNIT 1 APPLICATION
© o CRELEVANT TOTHE MAIN PERMIT DOCUMENT :

MUl-NC -1) LQD (4/10) - Figure OP-42-3, Schematlc ofHeader House Instrumentatzon does
‘ot show any'control valves on any of the individual wells. The only control valve

- that is shown is on the injection: header. Is:this correct? Section- OP. 3 6.1 in the
main permit says that individual well flows will be monitored and adjusted. Please
clarzjﬁz the schematzc (MAJ)

Lch ISR, LLC: (6/10) - The PUrpose’; of Flgure OP A2 3 is to detail the
instrumentation only. It does notrdetail or'show the other manual control systems
" within ‘the header houses and pattern ‘areas.” In additionito the instrumentation
pro"vided.in Figure OP-A2-3, the fo‘Howing manual equipment is planned:

- Production Meter Run Equlpment
- Check valve
- Block valve
- Control valve
- Pressure Gauge
- Sample Port
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Injection Meter Run Equipment:
- : Block valve °

-~ Control valve

- Pressure Gauge

Section OP 3.6.1 states that: :
“The production and injection wells within each header house will be monitored
individually or by production or injection headers, which are groups of production
or injection wells piped together, depending on the monitoring parameter. The
instrumentation will allow: monitoring of the header house solution balance,
monitoring manifold pressures; and shutdown of flows in the event of a piping
Jfailure. Other instrumentation in the header house will include automatic oxygen
- shut-off and leak detection.”
“All production and zn]ectzon heaa’ers will have pressure gauges; and the pressures
will be recorded daily.”

In addition, 3.6.1.1 provides the following:

3) Control and Shutdown

b) Production Systems: The main valve will be capable of being shut based on.
operating conditions, i.e. sump overflow, ruptured flowline, etc. 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 now for the local operating conditions as well as allow for complete
shutdown of injection. Data from the main flow line and the zndzvzdual injection
wells will be transmitted to the Plant for review.

The header houses are designed to provide continuous flow data with remote shut
down ef production pumps and of the injection header through the main mJ ection
controlled valve.

LQD (7/10) — Item unresolved. Attachment OP-2 is entitled: “Summary of
Engineering Controls”. The intent of this section of the permit is to clearly
describe how Lost Creek will control their fluids. It would be helpful if Figure OP-
- A2-3 could be revised to show all of the various control systems, including manual
controls. This figure is an important part of the overall picture of engineering
controls. It really would behoove Lost Creek to enhance this figure to help in this
demonstration. If Lost Creek is worried about being held to specific details, then
perhaps a note could be added to the figure stating that minor changes may be made
- during installation. (MM)
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w***This concludes comments on the APRIL 2010 - New LQD Corﬁment 'ON THE
MINE UNIT 1 APPLICATION, RELEVANT TO THE MAIN PERMIT
DOCUMENT*****
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RECLAMATION PLAN
JANUARY 2009 LQD COMMENTS ON THE MAIN PERMIT DOCUMENT

RP-5) LOD (1/09) - Please provide a hydrologic impact assessment (surface and ground
water) of the final anticipated conditions. This should include recovery times ground water,
potentlal changes in water chemistry, etc. (BRW)

LCISR, LLC (10/09) -

. Surface Water
As discussed in Appendix D6, Section D6.1.1, all of the surface water features at the site
~ are ephemeral and relatively srnall ‘The only ant1c1pated temporary impacts to the surface
water system during operations may occur along roads; where it may be necessary to
route drainages through culverts under the roads (Section OP 2.6) or rotite runoff around

facilities (Operations Plan Attachment OP-4). These features should not affect flow rates

or water quality because: of the low relief across-the site and the limited surface water
flows; only the drainage pattern in the immediate vicinity of the roads and structures 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 reclaimed immediately after
‘installation (Section OP 2.7). The Stormwater Pollution Prevention Plan - also has
provisions for evaluating construction impacts and unanticipated impacts such as spills.
Provisions for spill detection: and response are also addressed i in Sectron OP 29.

Once reclamation of the site is completed no 'permanent 1mpacts to the surface water

~ system are anticipated. As discussed in Sections RP:3.0 and 4.0 of the Reclamation Plan,

all of the surface facilities are scheduled'‘for removal 'and reclamation. The ‘landowner
' (BLM) could request-that a road (and associated culverts) be left in place, which may

mean a perthanent change to the drainage pattern. However, by that time; any potential
" problems with theé function of the culvert(s) should have been detected and repaired. As

noted above, any spill-félated impacts will be addressed at the tire of the spill.
Groundwater =~ -~} ol '

Please see OP 3.1 and Response to Comment V5 OP#IOS

LOD (11/09) - Response not acceptable While the reviewer adrnrts there wrll generally be
" no measureable impacts to the surface water drainage system as described in the text above.
However, the reviewer could not find the summary discussion provided as a response within
the application text. The permanent postmine 1mpoundment at-the Sweetwater Mill, whose
souirce of supply is the Battle' Springs aquifer, is not that far away from the proposed .

operatron There is no mentron as to what 1mpacts if any, the pl‘O_]CCt dr awdown may have
Y oon thls facrhty o . ;

Regardmg ground water, LC has prov1ded some mtorrnatron in response to Comment op
#105. The majority of the response provided information could not be found in the
application text. As requested, please provide maps that illustrate projected areal extent of
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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 disturbance 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 permit area boundary. No assessment has
been provided regarding the potential impacts to these wells, nor a commitment to replace if
the well is impacted. Please make the appropriate revisions to the application: text and also
“see the response to Comment OP #105. (BRW)-

LCISR,.LLC (2/10) -

-

Surface Water - . : ' - ~
Section OP 2. 11 was renamed and the drscussron from the above response on the limited

- operational impacts to surface water has been. 1ncorporated into Section OP 2.11.1. The
discussion from the above response on. the limited reclamatron impacts to surface water
was 1ncorporated into Section RP 4.5.2..;.

-Ground Water . . ,
+ “The discussion'in Section OP 3.6.3. 3 was updated in response to the above comrnent

: Ground water recovery rates are dlscussed ina new Sectron RP 4. 6.
Wrth respeet to the BLM wells please see Comment V2 D6#3O whrch ‘was resolved as
of December 2009 (letter of December 21, 2009 from A. Boyle (WDEQ LQD) to]. Cash
(LC ISR, LLG). -:As:partyofi.that resolutron monitoring-of the. wells was added to
. - Attachment-QP-8- and 2 replacement-commitment  was, added to the last paragraph of
= Seetron D63 A cross-reference to-that omrnrtment has been added in Sectron 2.11.2.2.
i ST ST IR T ST I HRLE { ‘
' ‘Lg 2D (3/ 10) 1— Response not; acceptable Thank you for addmg a sectlon to address
- Cumulative Hydrologic Impactsito mrnmg ‘There are some incorrect referenees on page OP-
57; the references-should be Section D6.3 and Plate. D6- 6A rather than Sectlon OP 6.3 and
Plate OP-6A. Two approaches are presented for analyzing drawdown within the production
zone (HJ Sand): (1) Darcy Strip, and (2) Theis Analysis and both approaches have their
limitations. The reviewer performed independent calculations using the Theis approach and
produced estimates similar to those presented in the text.

ot

- The reviéwer understands that the aquifer should be dewatered by the proposed- op:eration,

.+ rather that there should only be a decline in head. Therefore, in theory, no impact should

. occur to surrounding wells. Because the formation in which the wells in the surrounding
area is unknown, not to mention pump elevation and capability, there-could be an.impact to
-well production. Figure OP-10B is,not adequate to represent areal extent of potential
impacts as the location of the surrounding water resources is not illustrated. Please provide a
map similar to Plate D6-1B that illustrates areal extent of drawdown as it 1elates to adjacent
waterresoulces R TP
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The reviewer admits the areal extent of the estimated / measured ﬁve-foot drawdown
associated with mining activity will be limited. A much greater impact will be associated
with the water supply needs for various operations at the mine. The predictions provided use
the estimated transmissivity and storativity values for HJ sand.as a means of predicting
impact. The reviewer questions why this was done when transmissivity estimates for the FG
sand (e.g., approximately 300 gpd/ft) and KM sand (e.g., approximately 550 gpd/ft) are
available. Based on actual data, the estimates for areal extent of drawdown are less than
predicted. Please revise the text and estimates in Section 3.6.3.4 to reflect, to the degree
possible, the available aquifer test analysrs results. (BRW) .

,_ C ISR, LLC (6/10) - The response has been broken down into 1ts major components
(numbered-(a), (b), and (c)) to allow for more concise answers. (See also Comments
OP#105 and OP #114.). v

a L D 3/10 -1 paragraph,—,The incé}ré‘é‘t references haVe,been corr'ect,e"d'.‘ )

LQD (7/10) - Thrs 1tem 1s resolved The necessary corrections have been made.
(MLB for BRW)

- b. LOD (3/10) - 2 paragraph ~As drscussed in Section D6.3 (Groundwater Use), the
majority of the wells within three miles of the Lost Creek Permit Area are associated
- with the Kennecott Sweetwater Mlne The four supply wells of concern with respect to
potential impacts are the ‘BLM wells’, but.two of these. wells are shallower than the HJ
Horizon and were not in workrng order when- last checked Another BLM well, that was -
recently repaired, was converted from a very deep drill hole,-atid' the fourth well is
completed just above the HJ Horizon. With respect to mitigation measures, as discussed
in Section OP 2.11.2.2, LC ISR, LLC has committed to sampling of these wells and has
: com:rmtted to water level measurements 1f the wellhead design allows access. In
addition, LC ISR, LLC has commrtted to workmg wrth BLM to ensure these water
supplies are not 1nterrupted due to the Lost Creek Pro;ect Activities. Therefore, it is not
clear what benefit would be gained from a different map.

LQD (7/10) - 'Response is combined with the response to item ¢ below. 4‘

. L D 3/ 10 - Brd paragraph The transmrssrvrty used for the drawdown assessment for
 the water supply. wells was the most conservative of the available values, and it was
- easier to run all the calculatrons with the same number. As noted in the above response,
LC ISR, LLC has committed to sampling the water supply wells of concern outside the
perrmt boundary and working with BLM to ensure the water supplies from those wells
are not interrupted. Therefore, it is not clear what beneﬁt would be gained from runmng
the caloulations with less conservative numbers. o
LQD (7/10) ~ Response not acceptable. A telephone conversation was held (between
LQD and Petrotek personnel) regarding this comrrient. LC’s response to this comment is
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RP 14) LQD (7/10)'—

in the bond calculatlon addresses th

contrary to what transpired during that ‘telephone conversation. Some time ago the
- reviewer agreed not to require LC to go through an extended modeling exercise using a
" two-dimensional ground water model such as Visual Modflow. Rather, LC could take a
much simpler approach to pred1ct10n of ground water impacts using Big-Well Theory
(Theis analysis). The revrewer recognized and conceded that predlctrons would be
conservatlve because theré 1 is no accountmg for recharge. '

The map provide’d, Figure OP-]Ob, is not acceptable as it represents nothing more than a
plane floating in space. In other words, there is no attachment to the Public Land Survey

System or if the grid provided: actually represents a known and accepted coordinate
~ system. There is no 1dent1ﬁcatlon of other Water resources in the area- that maybe
potentially impacted. Con '

Specific to comments made regardlng sands other than productron zone and the potential
impacts of the water ‘supply wells; again the response is not acceptable. Sometime ago,
the reviewer agreed not to push for performing multi-well test on those aquifers above
and below the production horizon, the purpose of which was to completely characterize
each of these aquifers. Estimates of transmissivity values for both the FG and KM
horizons are available from earlier single well pump tests completed by Hydro
_Engineering, yet were not even mentioned in the text. LC’s response was “it was easier to -
run all the calculations with the same number”. This is ani unconvrncmg line of reasoning

~ for not performing a relatlvely simple calculation: Whlle the reviewer acknowledges that
~ the results produced by the ‘genetic “calculations are more conservative, some mention -
should be made concermng actual data. Plédse see the ongrnal comment (LQD 3/10) and

make the, appropnate rev1s"”‘ s{u p';dates.to the text and mapplng (BRW MLB)

(Qectron B- Plant Burldrng Demoh‘non and D1sposal Worksheet 3) and resultmg increase

ev1ewer S concerns (NIM)

s

RP-25) LQD (]/092 Section RP 5.0 Financial Assurance Paragraph one. Please ada’ the cost
of groundwater monitoring and' analysis to the hst of costs. (AB)

LCISR, LLC (10/09) - The costs associated wrth groundwater monitoring and analysis are

_ drspersed within the ex1st1ng bond estimate and are not just 1ncorporated as the 0.5% allotted

for on-site monitoring undef ‘the Miscellaneous Costs Associated with Third Party
Contractors in the Bond ‘Summary (Page 1 i Table RP- 4) For example, in Worksheet 1

' (Groundwater Restoratron) ‘there are entries in Itermn TV (Stablhty Monitoring) specifically
for the samples collected during that phase and in Itém V (Labor), there are’costs for a

Sampler and for a Chemist. The surety will be 1ev1ewed annually and adjusted to reflect

changes in cost and 1 in the Project.
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LQD (11/09) - Response not acceptable. Aside from the monitoring during the stab1l1ty
period mentioned in the comment response, there does not appear to be any sampling and
, analysis cost includedlduring the active restoration phase of the operation. (MM)

LCISR,LLC (2/ 10) Worksheet 1 of the bond calculation includes the followmg l1ne items:
Groundwater Sweep

* Analysis ($/KGals) | $0.060 LOn site laboratory analys1s l Un1t Rate |
Reverse Osmosis ' - L :
Samphng & Analysis ($/KGals) LSO 060 I Estlmate - L l:Unit Rate l

" LQD (3/10) Responsé not acceptable. Plea’se prov1de an itemized cost estimate for all
groundwater-analytical costs associated with the site reclamation. Including an accounting
of the various types and number of wells that will be sampled, their respective sampling
frequency, number of sampling events and analytical parameters. (MM)

LC ISR, LLC (6/10) - A detailed list of the sampling costs for each phase of restoration was

performed at the WDEQ’s request. That list has been 1ncorporated into the §urety Estimate
in Table RP-5.

L.QD (7/10) — This item is unresolved. Section RP 5.0 still' needs to be revised lo address
the requirements and costs associated with groundwater monitoring of the site from the,. -
potential timeframe of forfeiture at full production, to full site restoration. (AB)

Additionally, Table RP-5 (page 1 of 11)-details the analytical costs associated with site
reclamation, however the listing does not appear to.be complete. Some discussion of time
frames is needed to explain the discrepancies between this table and the reclamation timeline
shown in Figure RP-4. The list of wells does not appear to be complete; for example,
‘regional wells and public wells are not included. Sampling durlng the recirculation and
‘stability phases is niot included. Please expand oti 'this table to cover all groundwater

sampling and analysis for the entire reclamation period. Also, please clarify wheté these
costs appear in Table RP-4. (MM)

RP-26) LOD (1/09) - Table RP-4 Reclamation / Restoration Bond Estimate. Groundwater
sampling and analysis could be conducted for many years, and should not be handled as an
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 initigl'start-up of the mine and
calculate their cost for sampling and analysis based on real costs. (AB)

‘LC ISR, LEC (10/09) -'~Please see response to previous comment.

LOD (11/ 09) Response not acceptable See comment no. 25 above (MM)

'LCISR, LLC (2/ 10) Please see response to previous ‘comment.

LOD (3/1 ) Response not acceptable. See:comment no._25 above. (MM)
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LC ISR, LLC (6/10) - Please see response to previous comment.

LQD (7/10) — This item is unresolved. Groundwater monitoring and analysis has
reportedly been added to Table RP-5, the Reclamation Cost Estimate. This Table only
assumes the monitoring well ring wells, deep disposal well, storage pond, and four storage
pond wells will be monitored for 0.3 years, or four months. There is no continued
monitoring of overlying, underlying or production aquifer wells. Groundwater monitoring
will be required from the time the bond would be forfeited to the time that the site has ended
stability monitoring and is approved for full restoration. Please add the additional wells,
reasonable maintenance of the wells and pumps, MIT Testing, the labor cost associated with
sampling and maintenance of the wells. The time required to release the site from full
operations mode to the end of stability momtormg should be outlined. Also, refer to
response in RP-25." (AB; MM) :

3

RP 27) LQD (7/10) — This item is resolved The add1t1on of text to Table RP 3 and in Sect1on
RP 4.5.4 adequately addressed this reviewer’s concerns. (MM)

\ : 0

RP-28) LQD (7/10) - ‘This item is resolved. Please see the response to Operatlons Plan 3
Comment #19. (BRW) = - . : . -

*****Thls coucludes the comments on the! RECLAMATION PLAN in the MAIN Permlt
Co e Docurnent HEEKE -

,xf./ Coa \r;.?. i, i : Gl M el f,flrgr.v R I VI Clo
FEBRUARY 2010 ,LQD COMMENT‘_ ‘O‘N THE MINE UNIT 1 APPLICATION RELEVANT TO
THE MAIN PERM]T DOCUMENT e

MU1-7) LQD (7/10) -Item will be dropped as it is bemg handled under Comment MUl-
25b (BRW)

‘»'MUI 25) LOD (2/] 0) Sectzon 6.1: J Please pr ovzde an updatedpo; e volume calculabzon
specific to Mine'Unit #1, including an-evaluation of all of the inputs and assumptions
used in the calculation, based on currently.available information: Particular
attention should be focused on the thickness and spatial distribution of the ore
horizons and calculation of an appropriate flare factor. The MUI PV calculation in
section 6.1.1 assumes an average ore zone thickness of 12 feet. This does not appear
to be an appropriate value given:that the average screened interval in the 13:ore zone
monitor wells (MP wells, which will be utilized as injection and production wells) is
17 feet. It is also noted that section. OP 1.2 in the mine permit document (bottom of
page OP-3) states that the MHJ mineralized zone is about 30 ft. thick. Data should be
provided to define the ore zone thickness in mine unit #1. Additionally, it should be
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noted that the mine-unit-specific water balance and mmzng/restoratzon schedule may
be affected by a change in pore volume 22,28 (MM)

LC ISR, LLC (3/10) -The surety estimate submitted to WDEQ-LQD in February 2010

(Table RP-4) totaled $7,532,329 and included the most current estimate of the number
of MU1 patterns.and size of that pattern area at that time. It was also based on -
complete installation of MU1 within the first year. Table RP-4 of the main permit

document -and Section’ OP  6.1.1, have been updated to reflect the most recent
‘information. As outlined below under the discussion of ‘Area’, the number of patterns
has changed, and the approach to determining the size of the pattern area has also been

changed to better account for stacked ore zones. In addition, it has been determined
that only half of MU1 could be in; stalled within the first year

vArea is the area of the pattems prO_] ected to the ground surface It i is used in the pore

volume calculations, but because of the presence of ¢ stacked” ore, it must be adjusted
in those calculations to account for pattern overlap. The surety estimate was originally
based on 180 patterns at 9,000 sq. ft. per pattern or 1,620,000 sq. ft. total. However,
the pattern overlap within the HJ Sand was not taken ifito account in this approach.
The updated estimate includes 241 patterns, and the actual surface area is 1,611,720
sq. ft. However, to account for pattern. overlap in the pore volume calculations, it is
has been assumed that the area. is larger, i.e., the area of each pattern is taken into
account in the pore volume calculation, even 1f it is stacked with another pattern. With
-this approach, the total MU1 total area has been revised to 2,115,594 sq. ft.. The surety
estimate and schedule will be modified on an -annual bas1s and the estimated areal
extent will be updated as necessary

;.Thickness is.-estimated to be. 12 feet based .on prehmmary estimates for pattern
completions. The average completlon thtckness for the MP. momtor ‘wells in MU is
17 feet. The MP monitor wells complet1ons are cons1dered gross’ completions and
- are de51gned to capture all the ore in the. 1mmed1ate produc‘uon horizon. The MP
. monitor wells also tend to be in the th1ckest part of fhie ore to insure water quality
" samples indicative of the ore zone. Therefore, these monitor well completion intervals
are expected to be thlcker than many of the actual productlon and injection well

- completions. because many -of the production and injection wells are located on the
‘“fringes’ . of the ore where the ore thickness is less. Because of the range of ore

~ thicknesses, LC ISR, LLC maintains that the original estimate of 12 feet ‘average’
completion thickness is valid. Further, the surety estimate will be modified on an
annual basis and the estimated ore thickness will be replaced with actual ore thickness
as the production and injection wells are installed. ' ' '

Stacked Ore’ in MU1L: The HJ Sand is the production zone of interest in MUL.
Production is planned from four horizons (UHJ, MHJ1, MHJ2 and LHJ) within the
Sand. Production patterns will be completed with separate wells in each of these
horizons and produced simultaneously regardless of whether they overlie each other or
not. The surety estimate accounts for horizontal flare equal to 20% of each pattern’s
area and vertical flare equal to 20% of each pattern’s thickness. This is regardless of
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continuity with other patterns either vertically or honzontally Therefore every
pattern is fully accounted for in the surety estimate.

LOQD (4/10) — Response partially acceptable. With these responses the stacked ore
zones have been properly accounted for (i:e. the area of each ore zone has been
summed, instead of simply lookrng at a vertical projection). - This has increased the
mine unit pore volume by 31%. Please incorporate the above discussion into section
6.1.1. Also, as noted in the original comment, please address what impact this may
have on the water balance and the mrne/reclamatlon schedule. -

‘A revised bond estimate'(Table RP-4) was pr'ovided, apparently to account for the
revised mine unit development schedule and revised pore volume calculation. Review -
of the bond calculation will be deferred to the main permit document since there are a .
N number of outstanding comments related to the bond calculatron contarned in LQD’s
'v review dated 3/26/ 10. (MM) S

LC ISR LLC (6/10) The response has been separated 1nto MUl 25a and MU1-25b:

MUl 253) The requested information has been' 1ncorporated intdSection-6.1.1 of the

" Mine Unit 1 application.” ‘All of the responses specific to6 MU1 and the

related changes to the MUl apphcatron will be subm1tted in the near
future""" ' o o o

‘a ST BT : » AR

LQD /10y - Thls remains’ unresolved pendrng the recerpt of revrsron to the MU1
package. (MM) PO ‘

MUl 25b) The Proyect Developrnent Productron ‘and- Restoratron Schedule (Figure
’ OP 4a) allows for the 319%" incréase’ 1n the MUl pore-volumie in Figure
A v OP 4a by advancrng groundwater sweep at a hrgher rate’ in the first two
’. ‘ '_ 1nonths before reverse 0SMmosis begrns “MUT allows 12 months for
groundwater sweep and 18 months for reverse 0SInosis. The other
, ‘ ) conceptual mine unrts (MU2 = MU6) allow ‘for 12 5 ‘months for
L S groundwater sweep’ and 14 months* for teverseosmosis. * The current
CT . estimated number of patterns in'MUI1 is 241 at an average of 8778 square
féet per pattern. The other conceptual mine unrts have 180 patterns at

9000 square feet eacn '

PORE VOLUME CALCULATIONS: -

PV = Area x Thickness x Hor1zontal Flare X Vertrcal Flare x Porosity x
' Conversron Factor : S ‘

 MUI- PV = (2115 594 ft2)(12 ft)(l 2)(1 2)(025)(748 gal/ft3) =
68, 362,458 gallons |
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~Conceptual MU PV = (1 620, OOO ft1)(12 ﬁ)(l 2)(1. 2)(0 25)(7.48 gal/ft3) =
52,348,032 gallons .

The .calculations below show that if MUI groundwater sweep is
performed at a rate of 120 gpm for the two months before reverse osmosis

~starts and at 30 gpm for the remaining 10 months, the total 0.3 pore
volumes of sweep can be completed in 12 months.

MINE UNIT 1 RESTORATION:

Required MU1 Groundwater Sweep (MU1 GWS) =
03PV=03x 68,362,458 gallons = 20,508,737 gallons

Calculating the GWS at 120 gpm for two months and 30 gpm for 10
"months yields: ,

- MUL GWS = (2 mo)(43,800 min/mo)(120 gal/min) +.
(10 mo)(43,800 min/mo)(30 gal/min)
MU1 GWS = 23 652,000 gallons which exceeds the total required GWS.

Requlred MU1 Reverse Osmosis (MUl RO)=
6.0 PV = 6.0 x 68, 362 ,458 gallons = 410,174,748 gallons

Calculating the RO at 570 gpm for 18 months y1elds

MUI RO = (18 months)(43 800 m1nutes/month)(57() gallons/mmute)
MU1 RO = 449,388,000 gallons which eggoeegls the total required RO.

‘CONCEPTUAL MINE UNIT ( MU2-MU6) RESTORATION'

Required Conceptual MU Groundwater Sweep (MUC GWS) =
0.3 PV =10.3 x 52,348,032 gallons = 15,704,410 gallons

Calculating the MUC GWS at 30 gpm: |

MUC GWS = (12.5 months)(43,800 minutes/month)(30 gallons/minute)

MUC GWS = 16,425,000 gallons which exceeds the total required MUC
GWS ,

Required MU1 Reverse Osmosis (MULRO)=. .
6.0 PV =6.0 x 52,348,032 gallons = 314,088,192 gallons

. Calculatmg the RO at 57 0 gpm for 14 months y1el ds

MUC RO = (14 months)(43 800 rn1nutes/month)(570 gallons/mmute)
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MUC RO = 349,524,000 gallons which exceeds the total required MUC
- RO.

: LQD (7/ 10y — Response not adequate There are discrepancies in the reclamation timeline
between Tables RP-4 and RP-5 and Figure RP-4. Please rectify these discrepancies. (MM)

. o

*****This concludes comments on the RECLA}MATION Plan from the FEBRUARY 2010
LQD comments, On THE MINE UNIT 1 APPLICATION, relevant to the Main Permit
Document*****

MARCH 2010 - NEW LQD COMMENTS ON THE MAIN PERMIT DOCUMENT
NC45) a. 'LQD (7/i 0)— This item is r{e‘s‘o'lye.dﬁ' (MM) »
b LQD (7/10) — Response is ac'cep'te-d Lost Creek has ‘éstimated the cost to remove
2.2 acres of pond liner at $162. This is absurd, however the reviewer is willing to
drop the comment because itis relatlvely insi gmﬁcant in the b1 g picture. (MM)
c. LQD (7/10) ThlS 1tem 1s resolved (MM)' :
0. LQD 010~ Thistem s xesoved, O
e LQD (z"7"/:.i"0)";"This jtem i§ Yesolved. ‘(MM) e D
£ LQD (7/10) - This item'is resolveds MMy - -~
g LQi')?"(’?/i:O) ~ This item is résoived. (MM)
h. LQD (7/10) —- This item is resolved.{ (MM)

., i. LQD (7/10) - This item is resolved, (MM)

*****This concludes comments on the Reclamation Plan from the MARCH 2010 -
NEW LQD COMMENTS ON.THE MAIN RERIJ\/_II;T DOCUMENT*****

New LQD comments on the OPERATIONS PLAN July 2010 |

The June 7, 2010 Inspection conducted at ‘the 334DN site revealed three main areas of concern at
the Lost Creek site; specifically, proper topsoil protection/handling at drill sites and high-traffic
areas, proper and ‘consistent well head protection and construction spec1ﬁcat1ons and
standardxzed protocol for the 1emova1 handhng and d1sposal of petroleum contaminated soil
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(PCS). -

In the aftermath of the June 7, 2010 Inspectlon which resulted in the issuance- of a Notlce of
Violation (NOV), Docket Number 4697-10, LQD staff have identified a need for the Lost Creek
project to provide greater specificity regarding LC’s approach to addressing the three
aforementioned topics. The most logical vehicle for LC to provide the speciﬁeity needed is via-
the Main Permit Document. To that end, LQD has the following five new comments (NC 45 ~
NC 49) on the Operations Plan. :

‘NC 46) Section OP 3.3,*“We11 Cqmpletion-’;, as well as Figures OP 8a, 8b, and 80 must include a -

discussion and depiction of standard specifications for the various types of well heads. The
discussion/designs must include 1) minimum-height of the well head above the ground surface,
2) a concrete apron on monitor wells,3) secure covers to prevent the introduction of foreign

materials into the wells; 4) locking caps. This last commitment is imperative for when the site is .

“vacated and unsecured, as it was on several occasions during the 2010 sage grouse restriction
time period (March 1 through July 15). An exception can be made that wells don’t have to
remain locked if they are within the immediate view of mine personnel and when those
personnel are on site. An additional section must be added to Section OP 3.3 addressing the
surface completion of wells in drainages. Two monitor ring wells (M- 106 and M-111) are
located in ephemeral drainages.. These wells must be equipped with extra protection from
flooding (in the event of a flagh flood). An eversized surface casing such as a culvert can be
installed around the well head for this type of protection. However, the. Wells must also be

~ secured in/by a concrete apron. (MLB, MM)

NC 47) Section OP 2.5.1, “Short term Topsoil Protection”, and Section OP 2.12, “Exple;atiéiﬁ '
and Delineation Drilling” must include greater detail:on topsoil-salvage.and-handling procedures
for drill sites to prevent'covering native soils‘and vegetation with overburden.- Currently, Section
~ OP 2.5.1 addi&ssés this topic but the bullet list is 1ack1ng a‘cominitment to stnp topsoil from the .
entlre ‘work area (that is, the 33’ X33’ area) pnor to drilling. The current commitment only
mentions the stnpplng of topsoil from the mud p1t s footpnnt‘ This practice'has résulted in
overburden from the mud pit being spread across the drill site atop native vegetation and soﬂs
which is unacceptable. To remedy this problem, a commitment to strip topsoil from the footprint
of the overburden pile as well as the area where overburden will be spread (Wthh is routinely
greater than the footprint of the mud pit) must be included.

Additionally, Sectien OP 2.12.1 should include a reference to the topsoil handling protocol
outlined in Section OP 2.5.1. Currently the text in Section OP 2.12.1, in the second paragraph, it
reads “While digging mud-pits, constructing drill pads, or any other excavation, topsoil will be

preserved using the techniques described in the Permit to Mine Application.” The words “Permit’

to Mine Application” must be changed to read “Section OP 2.5.1 of this Permit”.

Lastly, the statement in Section OP 2.12.1 that reads “Significant disturbance will be limited to |

JEADIVISION\EVERYONE\LOST CREEK REVIEW\Main_Permit_Review_ TFN4 6- 268\4th 1ound tech review\LC 4th Round
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the digging of a mud pit for each drill hole” must be removed. Reality (June 7, 2010 Inspection -

Report) has shown that the significant disturbance assoc1ated with drrlhng extends far beyond the
mud pit. (NILB MM) '

NC 48) In the interest of minimizing disturbances in drainages at the Lost Creek 51te Sections

" OP 2.12.1, OP 2.5.1, and (perhaps) OP 3.3 should include a commitment to avoid the mstallatron _
of wells in drainages. (MLB) :

NC 49) The handling and disposal of petroleum contaminated soils (PCS) must be addressed in
Section OP 2.9, “Prevention and Remediation of Accidental Releases”. If LC intends to dispose
of PCS rather than treat it on site via'a landfarm, this must be stated. Included in this discussion
must be a comm1tment to provide documentation of PCS disposal to LQD via the Annual Report
For excavations, a section must be added to describé the sampling and success critéria

(concentration that constitute “clean” soil) and a commitment to report that information to LQD-
in the Annual Report. (MLB) - S S ;

‘NC50) In order to properly address the need to minimize travel corndors text must be changed
" in Sections OP 2.12.1 and 2.12.2 to state that access routes will be delineated with markers o -
posts. "Also, in Section OP 2. 12.1 at'the end of the third paragraph, thelast sentence in that
.' paragraph reads “These roads'will be reclaimed using the methods described ifi the Permit to
Mine Apphcatlon . The'words “Permit to Mine Application” must be-changed to reference.
“the appropriate portlon of the reclamatiori plan hkely Sectron RP 4 5 (MLB MM)

.4r

Summary:

Please respond’to-the above commients; where appropriate:. 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. th1s memorandum, please. contact
the 1nd1v1dual rev1ewer(s) at the WDEQ LQD District 2 Office in Lander (307 332-3047).

:""*l"'****":*‘***";**************END OFMEMORANDUM****************************
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Summary of the status of comments addressed in the 4th round technical review

of the *Main Permit Document Lost Creek ISR Permit Application - TFN 4 6/268

July 23, 2010
CommentiD "Comment Status
Appendix D5-4b, c Unresolved
Appendix D5-12 _Resolved
Appendix D5-13 Resolved
Appendix D6-14e Resolved
-Appendix D6-14i Unresolved
Appendix D6-16- Unresolved
MU1-4 Unresolved
MU1-5 Resolved
MU1-6 Unresolved
MU1-7 Dropped, handled under MU1-25b
MU1-8 Resoived
MU1-11 Unresolved -
MU1-13 Resolved
MU1-20b, e Partially Resolved, awaiting Attachment OP-2
MU1-22 ' Unresolved o
MU1-24 Partially Resolved, awaiting Attachment OP-2
MU1-25a Unresolved
- MU1-25b. Unresolved
. MuU1-27 Unresolved
MU1-33 Unresolved
MU1-36 ~ Resolved
MUZ1-NC-1 Unresolved
OP-9 Unresolved
0OP-11 Resoclved
0P-19 Resolved
OP-23 Resolved
0P-29 Resolved
OP-36 . Unresolved
OP-44 Unresolved
0P-48 Unresolved
0OP-65 Resolved
0P-72 Unresolved
OP-74 Resolved
OP-77 .Unresolved" -
OoP-84 Unresolved
QOP-89 Resolved
0P-90 Unresolved
OP-93 Resolved
0OP-97 Resolved
0OP-99 Partially Resolved, awaiting Attachment OP-2
OP-105

Unresolved

Page 1 of 2




Summary of the status of comments addressed in the 4th round technical review

of the *Main Permit Document Lost Creek ISR Permit Application - TFN 4 6/268

July 23, 2010 :
Comment ID - . Comment Status

OP-112 Unresolved
OP-114 Unresolved
OP-118 v , Unresolved
op-119 = Unresolved

NC-10 ' Resolved

NC-40 ' Resolved

NC-44 Resolved
NC-45a-i : Resolved

NC-46 New Comment this round

NC-47 New Comment this round

NC-48 ’ New Comment this round

NC-49 New Comment this round

NC-50 ' New Comment this round .

New Information Feb 2010, item B "~ . Resolved

RP-5a , .Resolved

RP-b,c . " Unresolved

RP-14 - » ) Resolved

‘RP-25 : ' Unresolved

RP-26 _ Unresolved

RP-27 Resolved

RP-28 o : Resolved
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