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MEMORANDUM

TO S Lost Creek ISR, Permit Application Review, TFN 4 6/268 .
FROM . Amy Boyle, Geologic Project Analyst - Lander /7 1) z}
Melissa Bautz, Geologist - WYDEQ/LQD — Lander // v ( £
DATE : June 19, 2009
SUBJECT : . LQD’S second round of review comments on Lost Creek’s responses to
‘ Amy Boyle’s August 26, 2008 Memo reviewing Appendices D-5 and D-6,
TFN: 4 6/268

This memorandum provides the second round of Land Quality Division (LQD) review comments
for the aforementioned submittal. On May 5, 2009, the WDEQ/LQD Lander office received -
Lost Creek ISR’s (LC’s) responses to Amy Boyle’s comments summarized in a memorandum
dated August 26, 2008. That memorandum provided review comments on Appendices D-5 and

D-6 of LC’s ISR Permit Application being handled under temporary filing number (TFN) 4
6/268.

The review is organized as follows. The original Land Quality Division (LQD) comment
appears first in italicized font. A summary of Lost Creek’s (LC’s) response appears in regular-
type font. Then, LQD’s review of that response appears in bold faced and/or underlined font.
Some new comments have been generated as a result of the new information received. These are
added at the end of the document and appear in bold text.

Section D-5 Geology

1. Section D5.1.1, paragraph 2, Section D5.1.1 paragr aph 1, and Table D5- 1(Permit Area
Stratigraphy) state that within the permit area the Ft. Union Formation is 4,650 feet thick
yet the Geologic Cross Section (Figure D5-2a) Schematic only illustrates the Ft. Union as

-being 1,000-2,000 feet thick. This is the same for other formation thicknesses (e.g. Battle
Springs and Wasatch are said to be 6,200 feet thick, yet the cross section only shows them to

be 4,000 feet thick). This discrepancy between Figure D5-2a, Table D5-1and the text needs
to be corrected.

Figure D5-2a has been redrawn cios_er to scale. The 1973 cross section by R. E. Wellborn is
ot to an exact scale regarding relative thicknesses of the formations, as presented in Table
D5-1, though the revised scale is an improvement. This item is resolved.

2. Figure D5-1 is a Regional Geologic Map. This map indicates the faults in the area, but
- does not indicate the Lost Creek Fault within the permit area. This is a significant and well
documented feature within the permit area, and should be indicated on the Figure.

Figure D5-1 is only intended to depict‘maj‘or regional faults. Since the Lost Creek Fault
zone is a minor fault system, it is not illustrated on the regional map. It is, however, |
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illustrated on the property-scale maps. The legend on Flgure D5 1 should be changed to
read “Major regional faults”. ) :

3. Section D5.1.2, paragraph 2. This section dzscusses the presence of the Lost Soldier
Anticline to the northeast of the permit area. Lookmg at Figure D35-1'it is not readily

apparent where the axis of this anticline is located If possible, please delineate the Lost
Soldier Anticline on Figure D5-1.

A sentence has been added to the text indicating the location of the Lost Soldier Anticline,
sixteen miles northeast of the permit area. . Additionally, the map symbol for an anticline has
been added to Figure D5-1. This item is resolved

4. Plates D5-1a— D5-1e. These plates provide one generalized 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)(viii)
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 boundaries
-of the permit area with any available drill hole data, will help to provide this information.

The cross sections have been updated with the information from new borings and wells
completed in 2008. Plates D5-1b through D5-1e have beén replaced and two new plates
have been added (D5-1f and D5-1 g) The. references in the text to these plates have also
been updated. .

a) The northern (left) edge of cross sectlon F-F’, presented on Plate D5-le appears
to have 880 feet of extrapolation. What bormg provndes data for the northern
extent of this cross section?

.b) 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. Please des1gnate any

~ monitoring wells on the cross section, and indicate their screened intervals and
water levels with date. g
o) Additional faults are mdlcated on the north/south trendmg cross sectlons
_. Please add these faults to the map key, as well as within the discussion of
Section D5.2.2 the permit document. In addltlon, these faults should be
indicated on all maps where the Lost Creek Fault is mcluded if they fall within
the scale of the map. -

d) Section D5.2.1 Stratlgraphy Paragraph 3 references trends m stratlgraphy
relative to “the Fault”. This wording needs to be changed since it is now
apparent that there are many faults w1thm the per ; "rea Please speclﬁcally

_ statethe Lost Creek fault. '

e) No cross section has been prov1ded for Sectlon 16 Wthh represents
approximately 1/6 of the permit area. What is known about this section? Do

- the stratigraphic units extend to this part of the permit area? Are there any
faults? Is there any potential mmeral reserve" If not why is this section
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mcluded thhm the permlt area" An addmonal Cross sectlon, _whlch mcludes
Sectlon 16 should be added.

5. Fzgw e D5 Zb and Fzgur e D6-]0 These f‘gw es Show a stratigraphic column against a

6.

7.

geophysical log, yet the type and scale for the log is not provided. Also the description is
generalized and does not indicate the sti- atigraphic detail that should have been recorded in

the field. - It is requested that the Figure title be changed to read ‘Generalized Str atigr aphzc
column’.

Figures D5-2b and D6-10 have been redrawn providing a much more ‘comprehensive log

and descriptions. The title on Figure D5-2b in the Table of Contents was also changed to be
the same as the tltle on the ﬁgure ThlS item is resolved.

Several of the Plates, beginning with Plate D5-1a indicate the mine unit boundaries, yet the
proximity of Mine Unit 6 to the eastern boundary of the proposed permit area, will need to
~be changed to allow for the monitor well ring and aquzfe; exemption boundary to be within

, ' the permit boundary.

"The mine unit boundaries dis"played'on the figures and plates are conceptual and not

intended to indicate the specific extent of either the “pattern area”, monitor well ring, or
aqulfer exemptlon area for a given mine ‘unit. The maps LC sends with each mine unit ,
apphcatlon will show the deﬁmtlve boundaries; ‘based on the specific'physical conditions for

that mine unit. A commerit éxplaining the conceptual nature of the mine unit

.. boundaries must be added to the plates which indicate the conceptual boundaries. In

addmon, a dlsclalmer whlch states, “In order for the mine unit No 6 boundary to be
located as deplcted a permlt boundary revision would be necessary >

I
Section D5 3.5 dzscusses the Short-Term Pr obabzllstzc Hazard Analysis; yef does not explain
how the potentzal estimated accelel ations would affect the well str uctur e, pzpelmes or
bulldlngs on site. Please aad thzs znfor matz()n to the text.

Text was added near the end of Section D5.3.5 to explam the potentlal impacts. The added
text explams how fa01hty stfuctures, pipelines, and well structures will bé designed to «
sustam an 1nten51ty A% earthquake The added text also explams that observatlons of
necessary “fot the in s1tu operatlon will provxde short term information about any
unanticipated ; selsmlc 1mpacts The text in this section must also include a discussion of
reportmg protocol that wtll bé followed if such & seismic évent occurs. The protocol
should’ mclude inspéc on of all bulldmgs, equlpment plpelmes and injection,
productlon and momtormg wells, including momtorlng well measurements. How soon

after the seismic eyent such inspections and measurements will be made and how soon
a report would be sent to LQD should be stated - e

8. Sectlon D5 2. 2 Str uczw e. ‘Thzs sectzon dzscusses there bemg one mmorfault the Lost

Creek Fault within the permit dred, yet the maps in thzs section indicate’a second fault to
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10.

I1.

the west of the Lost Creek fault, yet wzthzn the permzt area. T hzs fault should be a’zscussed in
detazl .

oL

The text in Sectlon 5.2.2 has been updated to reflect the most current information (2008
exploration dnllmg) As additional information about the fault system is collected in the

 vicinity of a given Mine Unit, that mformatlon will be prov1ded with the relevant Mme Unit

Package. ‘Given that LQD is requiring Mine Unit 1 to be included in the appllcatlon it
is expected that this information be provided for Mine Unit 1 at this time (prior to
permit approval). It will be acceptable to submit fault information for future mine

units (I.e. Mine Units 2 through 6) with the relevant mine unit packages. However,

information that is currently known about other faults within the permit area, should
be discussed within Section D5.2.2. (See comment 4(c ))-

Plate D5-1a. On"t'he'cross sections please show the formations present to the total a’ept_h of
the boring, i.e. if the boring (e.g. TE61, P2-19, TT40, LC3) crosses into the no name shale
and or Middle KM horizon, and below, this should be indicated on the cross sections.

The total depth of each boring has been added to the cross-section on Plates D5-1e through
D5-1g, or cross section F-F°, G-G’, and H-H’. The A-E cross sections do not indicate total
depth of each boring, though this information was not requested in the original comment nor
necessary due to the elevation scale on each cross section.” The stratigraphic intérpretations
at the lower zones was addressed adequately in the response noting that lack of information
across the site at these depths would lead to too much mterpretatwn This item is resolved.

Plates D5-1a through D5-1e. Geologic Cross Sections should be reviewed, approved and

stamped by a lzcensea’ Wyoming Professzonal Geologzst as per the Wyomzng Geologzsts
Practice Act.

" Both the Lander and Cheyenne copies of the new maps and cross-sections subritted with

these responses have been stamped by Mr Cal Van Holland Wyommg PG 21 84 This
item is resolved "

Plates D5-1b— D5 le show many places where the Sage Brush Shale'has mineralizéd zones

_ 4"ofore e.g. TG]9 20, TG68-20, TG12-20, TG5S- 20, TG2-10, TGY9-17, TG10-17 and TG11-

.17 The presence of mineralized zones wzthzn the Sage Brush Shale brzngs to-question the

ability of this unit to act as an adequate aquztard between the LHJ and UKM sands. The

. Sage Brush Shale is defined as a fine sand and shale unit. How fine is the sand if it had
~enough transmissivity to be a receiving unit for the Uranium? The oyerlying Lost Creek

Shale also has some minimal mineralization wzthm it. ‘What is th'eﬂ_lzkelzhood that these

 shales could leach out Uranium altering the zntegrzty of the unit. It is requested that the

y horzzon and potentially the UKM horzzon

MKM be fully characterized for baseline, north and south’ of the fault as'it may end up
being the underlying aquifer that needs to be protected durzng mznzng of both the HJ

EPRPE NN
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B leen the nature of the Battle Spnng Formatlon LC maintains that aqulcludes and aquitards

(e.g. the Lost Creek or Sage Brush Shales) have lithologies dominated by mudstones and
claystones; but may also include substantial amounts of siltstone and fine-grained sands.

Given the extremely low coneentrat1on of uranium m1nerahzat10n in'the shale even if the
uranium were removed through mmmg, it would not result in any noticeable alteration of

. the shale’s 1ntegr1ty Also, the. urarnum mmerahzatmn is epigenetic so the structural

integrity of the shale was estabhshed prior to the emplacement of uranium and is therefore
independent of the uranium. The shale layers in question are strongly reduced which will -
largely prevent the oxidation and subsequent of dissolution of uranium mineralization even

if mining solutions were to come in contact with the uranium [in the shales]. The response -
provides greater detail in describing that the “lithologies provide considerable lateral facies

changes and interfingering, and are often transitional to the aquifers above or below. As a

_result, dramatic thickening and thinning of the aquicludes can occur locally. In addition,

their upper and lower boundaries are often gradtional. Aquicludes may even exhibit

localized occurrences of mineralization in the vicinity of lithologic interfingering and facies
changes with mineralized sands.” The description in the response about the gradational
and interfingering characteristics of the aquitards and aquicludes, as well as the cross

'sectlon illustrating the character of the aquitards and aquicludes, provides a more
- detailed description of the nature of the stratigraphy at the site. Please incorporate

' » this information into’ Section DS 2 Site Geology. In addition, it is understood that due

12.

13.

4_Sectlon DJ 2 1. Hi

to the eploenetlc nature of the mmerahzed zones the structural integrity of the strata
will not be 1mpacted, yet a discussion of how mining will affect the storativity and
transmlsswm of the ‘mineralized zones within the aquitards needs to be presented.

'Plate D5 2a, and D5 7c Isopach Maps ofthe Lost Creek Shale and' Saoebl ush Shale

(r especz‘zvely) For areas where the isopachs indicate the unit thickness is less than ten feet
thick, please indicate at specific drill hole sites, what the thickness is at that location, so the
reviewer knows. ho,.w much less than ten feel in‘t,hiclmess the aquitard iS at a given location.
Isopach maps have been updated with the mformatlon from new bormgs and wells |
completed in 2008, and the actual unit thicknesses have been added where the th1cknesses »
are less than 10, feet., There are a number of borings within the <10 ft. zone where no .
data is prov1ded in ‘addition, the footage and the drill hole location overlap in many

- places on Plate D5- 2¢ making them un- readable Also, a statement should be added to
Section D5 2. 1 Stratlgraphy, regardmg the mmunum known thlckness of each of these '

aqultards Please revnse accordmgly

) "stor ic- Ul amum Explo; alzon Actzvmes and Plate ADS5-2a-c Location Map
oszstorzcal D, Holes It is. stated that ther e are at least 560 explo:atzon holes in the -
area, and, Attachmen 5 2 lzsts the holes nor thlng and eastzng year drilled and ID. Please
also include depth of he le and dzscuss Sur ther tfze efforts made to locate the old d; ill holes,
and whether oF not it was conf srmed that the hole had been proper Iy abandoned If the hole
was abandoned through recent efforts, the plugging procedure and date should be indicated

as well. The map should be updated to indicate the status of each drill hole location. Once
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operations commence, it is important that these historic drzll holes do not provzde a
pathway for production fluids to migrate to under lying or overlymg aquzfers

Section D5.2.4 has been renamed (Subsurface Exploration Activities) because more than
just historic uranium exploration is discussed in the section. It has also been divided into
two subsections. The first subsection describes uranium exploration and the second
summarizes other exploration. The first subsection has been further expanded to include:
The results of efforts to obtain information about the known historic holes, including hole
depths; descriptions of re-abandonment efforts that have been needed to date; and steps that
will be taken to identify any improperly abandoned drill holes in the mine units. Table D5-2
(Abandonment Information for Historic Exploration Holes and Attachment D5-3

(Communication with WDEQ LQD related to Drill Hole Abandonment) have also been
added. _

Attachment D5-3 and the updating of Table D5-2 are welcome additions to the permit
document. .

However, essential to LQD’s review is an understanding of the location of historic drill -
holes and their status as related to the location of proposed mine units. For this
reason, Plates ADS-2a, ADS-2b, and ADS-2c (in. Attachment DS-2) must include the

location of the proposed mine units, a topographic layer, and the status of each known
hole via a legend.

The efforts made by Tg in the early 80°s were extensive, yet many holes were
unlocatable, many holes had caps which had fallen downhole, and were therefore not
probed, and the majority of holes probed had standing water. Yet, only those holes
found with 200 ft or more of water above the mud seal, were re—sealed

The efforts made in 2006 by UR Energy to provide seahng of drill holes due toa
localized pump test only involved fifteen wells, three could not be locatéd. Twelve
wells were reamed out down to 600-650 feet and then grouted. It seems that the

. majority of holes may be open from the concrete cap to 200 ft. depth. (As noted in the

January 2009 review comments, the LQD has concerns about the lack of these old drlll
holes bemg sealed to the surface. )

The mformatlon in Attachment D5 3 presented for the Tg NOV ﬂlustrates the
- significance of the problem created by historic drill. holes Due to the site conditions

the majority of the drill holes were not sealed to ‘the surface, and were also not sealed
to a point above the first aquifer, :

<
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TeXasgulf drill hole‘summarv in:regbpnee tQ’. LQD NOV

No.of " | No.of” No. of holes | No. Holes | No . of holes | Holes with cap
holes holes w/ standing | of dry | resealed | unable to slipped down
‘inspected- | recapped water -~ |-'holes Tocate .t hole, unable to
e o D B N : probe |

1982 - - 79 79 .79 :

1983 269 . - 111 : 21. 10 _noted but not ?

) ' ’ ’ ' - . tallied

1984 427 -~ 371 213 72 - 27 56 (13%) 86  (20%)

TOTAL 775 -] 561 (72%) ¢

» 775 Total holes exceeds total Tg ho]es xeponed in Table D5.2, possibly due to holes outside the Lost Creek proposed permit area.

Dry holes could indicate that h_olc was propé;ly abandoned above upp’ennost aquifei', or hole had caved or bridged

As previously stated, the Division will require that these holes be located and sealed to
the surface, as per ASTM D-5299-99 standards, in order to ensure that these historic
holes do not compromise the confinement of the production zone during mining.

In order to clarify which historic holes are located in or near which mine units, a

~ column should be added to Table D5-2 that indicates which proposed mine unit (if any)
each historic drill hole is located in. This approach would eliminate confusion and
provide clarity to the efforts I.C has - made in addressing historic drill holes at the site..
Attachment D52 Plates AD5-2a, 2b;and 2c should be cross referenced to the Table,
and need to include topography, the m1ne unit boundaries, and the proposed permlt

boundary

Section D- 6Hvdzologv a ' S o ' ' '
]4 Section D-6. Detailed $tr atigraphic and vell completzon logs should be, pr ovided within the
permit document'for all monitoring wells: Ifis ‘preferable if this information can be

et

compiled on one log form. Notation of each horizon within the stratigraphic column would

also be helpful LQD Guzdelzne 8 Appena’u 5 describes the mfor matzon to be included for
each well """

. ﬁA new attachment has been added with the: well comipletion logs for the- perrmt area

* monitoring wells.” Existing Attachment D6-3 has beéti’renumberéd to D6-4 and Attachment
D6-3 now contains Well Completion Logs. Cross refererices have been added to Section
D6.2.2 of the text in Attachment D6-2a. Because of the size of the new Attachment (D6-3,
Well Complenon Logs), Voldme 3 of the apphcatlon has been divided into two binders;
Volummes 3a and 3b The followmg comments have been generated from a review of the .

pon

welllogs BRI O : -

a. Volume 3b of 5 which now contains the well completion logs, needs to be

- added to the Table of Contents for each volume.

b. Figure D6-9, Lost Creek Monitoring Wells, should include all momtormg

* welllocations. There are 85 monitoring wells included in Attachment D6-3,

and listed on Table D6-5, Monitoring Well Data, yet Figure D6-9 only has 46
monitoring wells shown. All 85 monitoring wells should be shown. Figure
D6-9 should also be at a scale so that all well locations are clearly defined.
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C.

Figure D6-9 includes 1982 monitoring wells with the designation M-25-92-18-
1S. These wells were abandoned by Tg in 1985, and should not be included
in a Figure titled ‘Lost Creek Monitoring Wells’.

Well Completion Log HIMU-104 is incorrectly labeled as HMJU-104.

A number of wells indicate no well development efforts, yet there is water in
the hole. (e.g. LC29M, LC31M, LC21M, LC25M, LC27M...) Chapter 11,
Section 6(f) requires that the wells be developed and LQD Guideline 8, -
Appendix 5 discusses efficiency testing during well development.
Development of these wells should be documented and subnutted as part of
the application. '

If airlifting produced poor yields, were any addltlonal efforts made to
develop these wells? '
Wells MB01, MB07 and MB10 all state there was no Water, and the well was

- not logged, yet the log indicates 67 ft, 17 ft, and 22 ft of water respectively,

and the wells were airlifted with poor yield. Please explain.

Wells MB01, MB07, and MB10 have substitute well logs with the well
construction diagram superimposed on it. If these wells were logged for
stratigraphy, then it would be clearer to show the well construction with the
stratigraphy for that hole, as opposed to superimposing another hole. The .
proximity of these superimposed drill holes is not noted.

There are many wells where there 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, MB01, MB07, MB10, HIMO-105, HIMO-106,
HIMO-112, HIMO-113, MB-02, MB-05, MB-08, HJMP-101, HIMP-102,
HJMP-109, HJT-102, MB-06, MB-09, HIMU-105, HIMU-113, HIMU-114,
UKMP-102, UKMP-103, MB-04, UKMU-101, UKMU-103). Please 1nd1cate
on the schematic if the bormg caved into this level 1f there isa sump below
the screen, or if it is an open hole.

There are a number of holes where the bottom of the well screen (or under
reamed interval) is deeper than the total depth recorded for the drill hole.

o (e.g- HIMP-105, UKMO-101, UKMO 103, HIMU-101, HIMU-104, HJMU-

107, UKNIP -101). Please correct the well logs accordmgly

. When well § screen was used, it was placed below a K—packer, and telescoped

from the SDR17 45“ID to a 3” Screen. This narrow a scréen may preclude

. " the use of a pump ‘within the screened mterval for requlred ballmg LQD

Non-Coal Chapter 11, Section 6(d) requlres that the momtormg well casmg
be designed to allow for samphng ’

I 5 Fi igure D6-10, Site Hydrostratzgraphzc Umts Please zndzcate the well ID for the
geophysical log presented. Also please indicaté the type and scilé of the log on the figure.
Also, the actual geophysical logs for all momtorzng wells should be zncluded as part of the

permit applzcatzon _

: ) . LT g T,

Flgure D6-10 has been revised to 1nclude a more representatwe log See response to
Comment 14.
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16.

17.

18.

onwe D6 27a Pzpei Dlac’l am-— Aver age Water Quallty at Indlvzdual Momtormg Wells.
The legend designates which well is repr esented by which symbol, and the wells are

grouped. by color, yef it does. not indicate whzch horizon the wells are monitoring. Please
add the horizon noted by each ‘color. (T he colors are not conszsfenr with which formation

they represent, i.e. other Fzgw es.use gre een 1o indicate.the DE hm izon wells whereas the
Piper diagrams use red).

The ﬁgure has been revised to clearly indicate which horizon each well is monitoring.
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
provlde an explanatlon as to why certain wells were not mcluded

cmrw es D6—6 Z]’lIOZth D6-28b (maps), Fww es in Attachment D6-2a and D6-2b. Petrotek
maps. Please add a Zaver of topography to these maps.

Surface topography has been added to the ﬁgures as requested. This item is resolved.

Figures Dé—]]a thr ough Dé6-11c. The potentiometric suiface maps are limited in scope and
only represent a small portion ofthe permit area. The potentiometric surface maps should
be representative of the entire permit area. Also given the barrier nature of the fault, both

~ sides of the fault need to be adequarely cha/acterz,ed Addltzona/ baselme groundwater

monitoring wells wzth adequate distr zbutzon acr; 0SS the per mzr area wzll need to be installed
for thzspwpose o

Ten addrtronal basehne g‘round water momtormg Wells were mstalled m the fall of'2008.
The new wells are identified by the prefix MB in the well name. The locatlons of the new

- wells are shown on,revised Figures D6-9 and D6 24, and Table D6- 5 has been revised to
“include the. new well completron mformatmn The water levels were measured in the new

wells in December 2008 and that. 1nformat10n was used to generate potentiometric surface

‘maps of the DE, LFG, JG and UKM horizons, (Flgures Dé6-11e through D6-11h). These

. maps.are. dlscussed in Sectlon D6 5.2.2 of the text. The potentlometrlc maps for UKM,

19.

_map of the potentl

-HJ, LFG and DE are based on data from 6 7 momtormg points. According to the

new momtormg well mformatlon presented in Table D6-5, Monitoring Well Data, and

‘Attachment D6- 3 Well Completlon Logs, there is water level data avallable for 24

momtormg wells in the UKM aquifer, 29 momtormg wells in the HJ aqulfer, 19

monitoring wells in the LFG aquifer (plus 2 in the FG), and 8 monitoring wells in the

DE aquifer. These additional data points should be used to provxde a.more detailed
’,’etrlc surface for these aqulfers '

Figures D6-1 J a through Dé:1 ] ¢. No potentiOme_tric surface'maﬁfo‘;‘;"‘f‘t__iiz'e:DE horizon has
been provided. All potentially affected aquifers are to be characterizéd, and the™
potentiometric surface for. the aquifers should be presented for the entire permit area, both

north and south of the fault. Additional monitoring wells will be necessary to obtain this
information.
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20.
' mined, it is stated that the LHJ sand will be the overlyzng aquifer. Yet for the purposes of

21

| Additional momtor wells were installed in'the DE horrzon in the fall 'of 2008. ‘Water levels

measured in December 2008 from those new “wells and the pre exrstlng DE wells (LC29M
LC30M, and LC31M) were used to generate a potentiometric surface map of the DE
horizon across the permit area. The potentiometric surface map for the DE horizon is

' mcluded as Figure D6-11¢ and is discussed in Section D6.5.2. 2 of the text. See Comment

18.
Section D6.2.2.1, Hydrostratigraphic Units, HJ Horizon. If the UKM sand ends up being

protecting the overlying and underlying aquzfers if the UKM becomes a mineable unit, after
the HJ unit has been impacted, then the relative overlying aquifer to be protected would be
the LFG, and the underlying aquzfer would be the MKM.

Based on discussions among LC and LQD personnel durrng a meeting held in Lander on
September 22, 2008, it was agreed that additional characterization of the MKM is not -
required. This is because it is not proposed to be mined at this time, nor is it an underlying
aquifer. LC understands the MKM horizon will need to be fully characterized in an
Amendment if mining of the UKM were to occur. This item is resolved.

Section D6.2.2.2, page D6-14, paragraph 2 references Figure D6-11d, as indicating the
differences in water levels across the fault based on 1982 .and 2006 data. It goes on to state

 that the data is insufficient. It is not clear what is gained by this figure since Figure D6-11a

clearly shows the difference in water level within the HJ Horizon and across the fault zone.

Frgure D6-11d demonstrates that the water level difference w1th1n the HJ has persrsted for
over 25 years., The data indicate that ground water flow : across the fault wrthm the HJ

- horizon is, and has been, negligible under normal static condrtrons otherwrse the water
levels on both sides of the fault would bé at similar elevat1ons Also the s1m11ar1ty in water

levels from 1982 to 2006 between wells that are located on the same side of the fault shows
that there has been little change in the hydrogeologic system during that period, indicating

-5 that it is unlikely that there has been significant hydraulic commumcatlon or leakage )

“between horizons. These data suggest that historic boreholes in this area do ot appear to be

providing a significant pathway for groundwater to move between horizons, at-least under

. .:-static; non pumping conditions. Historic, drilling pre-dated the 1982 data. As one

22.

example, the 775 drill holes rev1s1ted by Tgin 1982- 1984 dated back to 1976 S0

‘without pre-drill hole groundwater data, there is no way to know if the hlstorlc drill

holes had any effect on the potentiometric surfaces ThlS 1tem is resolved

Sectzon D6 2 2.2, Potem‘zometrlc Surface Groundwater F low Dzrectzon and Hya’raulzc
Gradient, page D6-14.. Although hydraulzc gradzent is the change in “head over distance
between two wells, for the sake of the permit application, the hydraulzc gradient across the
.potentiometric surface neéds to be determined. As stated in comments 18 and 19, the

_potentiometric surface of each aquifer needs to be established, on both sides’ of the fault,

and then the hydraulzc gradient of this surface calculated wzth a mznzmum of three wells.
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23.

24.

25.

, ‘not actas apotei

.Responses to Comments #13, #25, #30 and #33 address th1s comment Refer to. responses

The potentiometric. surface, should be repri esentatzve ofthe permit area, and not just the area
zn the center ofthepe; mil area, adjacenr to rhe Jault zone. It seems posszble that the
gradient may be more genezally to the south yet when the fault zone is eneountel ed, it
changes to par -allel this h))dl ologic barrier. Addztlonal gr oundwater monitor zng wells will
need 10 be znstalled 1o obfazn zhzs znfoz matzon

‘The new monitoring wells installed in the fall of 2008 provide more complete coverage

across the permit area. Potentiometric surface maps were generated from water level data
obtained from the new wells and previously existing baseline wells. Hydraulic and vertical
hydraulic gradients have been calculated from the 1982 Conoco well data and the 2006-

2007 data and are included in Tevised Tables D6-7 and D6-8, which have been renumber as

Tables D6-7a and D6-7b. The additional well locations confirm that the predominant
ground water flow direction is to the southwest, generally parallel to the Lost Creek Fault
System. If the potentiometric surface maps change significantly, then the horizontal
gradient calculat_i'onls (Table D6-7a, page 3 of 3) will need to be revised accordingly.

Section D6.2.2.3, Aquifer Properties, Pacre D6-16. The 1982 Pump tests were performed by
Hydro-Search, the 2006 Pump tests were perfor med by Hydlo-Enazneei ing. Please
reference who (Petrotek) conducted the 2007 Pump tests.

The first sentence of the 2007 pulnp test discussion has been 1nod1ﬁed to indicate that
Petrotek conducted thc tests Thls item 1s resolved

There are 14 poientially ac'z‘i\’;e gr -oundwater wells within 0.5 miiles of the permit area, and
marny more hzsto: ic gr oundwaZel wells wzlhzn the permit boundary or 0 5 mile perimeter
wells? Is their pl opel abandonmenr documented7 Ifnot are theze well completzon logs for
these wells to. zndzcate if they have a specific screened interval?” The'¢irrent status of these
wells needs 1o be clear Iy def ned to ensure thar they a) e not a potentzal pathway between

_aquzfers o | o Co

Ve o b
R 5l

{

for Comment 13 15 and 30 ! )

e
3

Sectzon D6 3, Table D6—]2a Thére are numei -ous Kennetott, Tg-and BLM/Tg groundwater '

~ permits wzthzn or adjacent to the permit ared: The status is listed as adjudicated,

abandoned, or cancelled Furthér discussion rega; ding the'status of these permits needs to
be included in Section D6.3 and Table D6-12a. Were-wells drilled under all of the permits
listed? Are there abandonment records for any of the wells? Has any effort been made to
locate these wells\and vel ify thezr stazus7 There needs to be assurances-that these wells will

‘du}t for the movement of producnon ﬂuzds between aquifers.

T ables D6 l2a and D6 12b have been modlﬁed (as Wwell as the associated Plates D6-1a and
D6- 1b) for clanﬁcatlon bétween a well and a'point of use. Additionally, LC’s responses to

Comments #13 and #30 address the concems about efforts to locate drill holes and wells and -
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26

27.”
+  Whether the analysis is for Total or. Dzssolved For Iror, both total and dissolved analyszs
~tust-be performed ;

.- Monitoring Program for the site. It should include a list of the monitoring wells sampltng

the potential for wells outside the Permit Area to act as condults for movement of
production fluid. o :
a. Plate D6-1a does not have a location for well ID 1. '
b. Well ID 21 is shown on Plate D6- -1a, but is not listed in Table D6-12a.
c¢. The addition of Well 6b to Table D6 12a, seems to have resulted in the
following errors:

° Plate D6-1a shows well ID 7 as a potentlally active permlt in T25N
R92W, Section 30, yet Table D6-12a lists it as an abandoned well in
Section 20. o

° ‘Well ID 20 is shown on Plate D6-1a in T25N R93W, Section 24, yet is
listed on Table D6-12a as being in T25N R93W, Section 13.

. Well ID 10 is shown on Plate D6-1a as being in T25N R92W, Section'

o 20, yet on Table D6-12a the location is T25N R92W Section 19,
. Well ID 13 is shown on Plate D6-1a as being in T2SN R92W Sectlon
: 19, yet on Table D6-12a the location is T25N R92W, Section 18.
. Well ID 16 is shown on Plate D6-1a as being in T25N R92W, Section
18, yet on Table D6-12a the location is T25N R92W, Section 17.
e . WellID 19 is shown on Plate D6-1a as being in T25N R92W, Section

17 vet an Table DA-12a tha lnnohnn ic TARN Dnaw Qanéine 24

AMVOLLIUVEL &"Te

d. Wells shown at one location have overlappmg symbols. They need to be

designated differently on Plate D6-1a and Plate D6-1b so that their status can
be ascertained. L

Sectzon D6.3, Page D6 21. Will the public and private wells. neay the permit area be
impacted by mining operations? Will they be within the zone of znﬂuence of the pumping
operations? If they are within or near the zone of influence, and the completzon details of .

~ the well are unknown, these wells should be replaced by the oper ato;  prior to mining.

Otherwise these wells could become a conduit for the movement, of productzon water
between aquzfers L :

Refer to response to Comment #30

T able D6 1 4 Baselme Water Qualtty Monztortng Parameters Please zndzcate on the table

Iron was analyzed for both total and dissoi\ted fractions. § ’i“eihle D6-14 has been mod‘iﬁed to

‘indicate that the analyses for trace constituents were analyzed for dissolved concentrations,

with the exception of iron and manganese, which were analyzed, for total and dxssolved
concentrations. Table D6-15 (which is now Table D6-15a, see response to Comment #37)
has been updated to include both the total and dissolved concentrations, ThlS item is .

resolved.

In addztton to Table D6- 14, the permzt applzcatzort must provza’e the Groundwater "

?
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29.

30.

ﬁ eqaency, samplzng pr otocol QA / ocC pl oeedures etc. As new monzfo: mg wells are added

in the future, the permit will be lewsed by a Non Slomfcanf revision to z‘he > permit to add or
drop monitoring wells. . .

A copy of the Groundwater Momtonng Pro gram is attached Rather than incorporate it into
the baseline portion of the permit apphcat1on LC will mcorporate it into the Operations
Plan, which is currently bemg revised in response to, LQD comments of January 2009.

LOQD will review the Groundwater Monitoring Program w1th LC’s forthcomlng
responses to LQD’s J anuary 2009 technlcal comments

Section D6. 3 Gr oundwafez Use Pa/ ag; aph 4 refer ences the East Eagle Nest Draw Well, it

should be made cleal if this is the fourth BLM well. In ada’ztzon although not officially
per. mzttea’ the Jourth BLM wel/ and/or anle Nesz‘ Dlaw well should be documented in

" Table D6—]2a ana’ Plate D6 ]a

The fourth paragraph in Section D6.3 has been modified to indicate that the East Eagle Nest
Draw Well is the fourth BLM well. This item is resolved.

Section D6.3, Page D6-21, last pdragraph states that throughout the phases of the project
the operator will cor. respond with BLM to ensure the wells that provide stock water are not
adversely impacted. Since it is not clear where any of these'wells are screened [Well 4775
(at 280 ft. depth), and 4777 (at 200 ft. depth), 4451at 900 fi. depth, and the Eagles Nest
Draw well (at 370 ft a’epth) ] it may be necessary to replace these water supplies prior to -
mining operaaons ro ensai e thar they are cleal ly zsolatedﬁ om any mining znﬂuence

As a precaution the BLM ‘wells will- be penodlcally monltored to de’tenmne if mining from
the proposed ISR has nnpacted the wells.” The technically sound and legally mandated

‘safeguards of installing a mdnitor ring for- excursion detection and of-éxcuision control are

sufficient to ensure the wells noted by the reviewer are not impacted by mining lixiviant.
Pursuant to the discussion during the September 22, 2008 meeting with WDEQ LQD in
Lander, these wells will not need to be preemptively replaced. Monitoring:of the BLM
wells must be included in the permit’s Groundwater Monitoring Plan. In addition,
please add a statement to the last paragraph of Section D6.3 that if the mining

B operations’ adversely impact these wells, that Lost Creek ISR, LLC, will'work with the -

32.

31,

BLM and replace the wells if required. LQD understands L.C plans to submit the
Groundwater Momtormg Plan w1th the responses to LQD’S January 2009 comments.

b _p,.w‘

Tables D6—1 Za and D6—J 2b; GI"OUI’IdWCZIeI ‘Permits: T hese tables list Map ID ana’ therefore

‘ need to cross refe; érice Plates D6—] a, and D6—] b and vzce or V@I sa.

Cross references wereladded to both the Tables and the Plates Th"is"item is resolved

Sectzon D6.3 and T able D6-12a. An explanatlon should be provided when there are two or
more line itéms for the samé permit numbei For example there are two listing for the BLM
Battle' Sprzngs Draw Well No 4451, yet the only distinction is that one llstmg is‘indicated as
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a headgate outlet well, and one listing is Informatzon not provzded by the WSEO
database.” Fzgure D6—19 appears t6 be a photo of the well, yet | the table and Plate D6-1a,

seem to indicate there are two wells. Please clarzfy how the wells are deszgnated on the

table and map.

Please see response to Comment #25. This item is resolved.

Section D6.4.2.1 Groundwater Monitoring Network and Parameters. Paragraph one
references 12 wells within the permit area that were installed by Conoco prior to 1982.
This is the first mention of these wells. What is the status of these wells? Why are they not
included in Table D6-12a? Are there well completion logs available? If they were
abandoned, are there-any. abandonment records? Have these wells been located to
determine their status? Table D6-12a should be a comprehenszve source-of mformatzon of

any well that is known to once exist within or neai the permit area, reoardless of whether
there is a SEO permit onfle

The 12 wells discussed in Section D6.4.2.1 and shown in Figure D6-23 were installed as
part of a joint venture between Conoco and Texasgulf Inc. The wells are shown in Table
D6-12a as being drilled by Texasgulf Inc. Each of the 12 wells was abandoned as
documented in a September 16, 1987 letter from Tekasgulf Inc. to the State Engineer’s
Office. According to the letter, each of the 12 wells was filled with concrete.” The letter,
which constitutes all of the historic knowledge pertaining to these wells, is included in
Attachment D5-3 of the application for LQD review. The' above information is also

summarized at the end'of the first paragraph in Section D6.4.2.1. 1982 Era pump test and

hydraulic gradient mformatlon from these ‘M-25’ wells are included in Table D6-8
and Table D6-7a, but as noted in Comment 14c, these abandoned ‘wells need tobe
removed from the monltormg well map, Floure D6 9 Thls 1tem is resolved

_ Table D6 ] 3 Lost Creek PrOJect Groundwater Permzts In addition to this table, a separate

table should be presented which is the comprehenszve groundwater monitoring network
wells. Ifviable information is avdilable from historic monitoring wells (e.g. the Conoco

. wells), i.e. the screened interval i is known, then these wells can be presented as a subset of
" the table. If the water supply wells are gomg to be ‘sampled they should'dlso be included.
Table D6-13, as orlglnally submltted 1ncluded all of the LC wells in'the comprehens1ve

. ground water network; however; the table has been re- arranged for clanty ' All those

permits for which wells have been drilled, mcludmg monitoring and’ supply wells, are
included at the beginning of the table. Those permits for which wells have not yet been
drilled are included at the end of the table. Future information about wells will be included
in the mine unit applications. As noted in the résponse to Comment #33, the'information

“about the Conoco wells is included in Table D6-12a. The information about the LC permit

(Table D6-13) was purposely. separated from the information bout permits granted to other -

- entities because LC has control over the content ‘and quahty og the 1nformat10n and
. "constructlon related to its permiits, but doés. not have similar €ontrol over 1nformat10n or

_construction related to other permits. The’ response states that permits that have yet to be

dnlled are hsted at the end of the Table These wells appear to be on Page 8 of 8 under
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35.

36.

the subheadmo of Other VVells and have ‘Prlorltv dates of 2008 Ple'ase add a
subheadmg for the wells that have permits but have not béen installed. In addition,

pertinent well information for Mine Unit 1 is expected to be submltted prior to permit
approval. ' A ‘ o

Section D6.4.2 Site Groundwater Quality. The majority of the baseline groundwater -
monitoring wells are located within the footprint of the mineralized zone and the mine units.

- Additional baseline groundwater monitoring wells need to be establzshed outside the mine

unit, up gradient and downgradient of the mine units, and north and south of the fauli(s).

Additional baseline water quality wells have been installed, as described in the responses to
Comments #18, #19 and #22. The new wells will be sampled for the same constituents as
the prev10usly installed baseline monitor wells. At least four 'sampling events will be
conducted at each well. Résults of the 'sampling events will be provided when available. As
suggested [by LQD] 10 additional regional monitor wells were installed to collect data
outside the mineralized zone; Wells MB-01 through MB-10. The installation of these wells
brings the total number of regional wells to 27. The revised data included in this response

“includes the hydrologic information gained from the additional wells. Pumps will be

installed this spring so baseline Water quality may also be determined over the course of a
year. As discussed during 1 the September 22, 2008 meeting with WDEQ LQD and LC
personnel, the results of samphng will be provided to LQD upon completion of the sampling
program. Table D6-15a will be updated ‘with the additional baseline well monitoring
data once it becomes avallable Thls comment will remam untll the Table is revxsed

Seclzon Dé6.4. 2 2 G; oundwater Oualzry Samplmo Resu/ts Paoe D6- 26 paragraph 3 states
that “‘there is no szonzf cani difference in. majm water chemzsny between the pr oduction
zone and overlying and iinder lying aquifers "~ The next paragraph eap]ams some
constituents that exceeded WQD Class I standards at individual wells. Please provide a
separate. sectzonfor each aquzfez (szmzla; to Section D6 2. 2 1) which dzscusses their

individual water qualzty based on. the baselzne monztorzng S L '_“r o

A separate sectlon dlscussmg the water quahty of the productlon zone and overlymg and

underlymg aqu1fers has been prepared and.is mcluded in Section D6 4.2.2. Once the
addltlonal data i is obtamed from the 2009 samplmg of the MB wells, this sectlon may

: need to be revlsed to mclude the mformatlon from the addltlonal baselme data; =

37

:_ footnote:.

Table D6—]5 Analytzcal Resaltsz ofBaselzne Momtor mg Ifan analyte has exceeded the
WQD Class Istandal dpleaseﬂag that value wzthzn the table notzng the designation with a

' Table D6 15 has been:replaced w1th Tables D6 lSa and D6 15b. Table D6-15a includes the
, analyt1cal results w1th the ﬂags to 1ndlcate which concentrations exceeded WQD and/or

EPA criteria, and Table D6 le lists the WQD and EPA criteria. The references in the text
to Table D6 15 have also been updated to. 1nclude both Table D6-15a and D6- le When
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38.

39.

40.

the 2009 analytlcal data for the MB wells becomes avallable, Table D6 15a will need to
be revised.

Section D6.5.2 Site Groundwater Conceptual Model. LOD Non Coal Rules, Chapter 11,
Section 3(xiv) regulations require that the followmg parameters be described for each
potentially affected aquzfer aquifer thickness, velocity and direction of groundwater
movement, storage coefficients or specific yield, transmissivity or hydraulzc conductivity,
direction of preferred flow under hydraulic stress , extent of hydraulic connection between
the receiving strata and overlying and underlying aquifers, and hydraulic characteristics of
any influencing boundaries in or near the propose well field area. The attached table

indicates information that has been presented in the applzcatzon and where there are gaps
in the aquifer characterzstzcs requzrea’

¥ 1

A table (D6 11) has been developed that 1ncorporates ‘miuch of the data required under LQD
“Non-Coal Rules, Chapter 11 Section 3(xiv):" The table has been incorporated into'the permit -

as Table D6-11 — Summary of Aqu1fer Characteristics. Itis referenced at the end of the next

~ to last paragraph in Section 6.2.2. 3 ThlS 1tem 1s resolved

Section D6.5.2.2 Potentiometric Surface and Hydraulic Graa’zents Paragraph one prowa’es
the hydraulic gradient for the. HJ Horizon. Asmentioned in previous comments, the -
Division is requesting that both sza’es of the fault be characterzzea’ separately

Horrzontal and vert1eal hydraulic gradients have been calculated for both sides of the fault
and are included in rev1sed Tables D6-7a and D6-8. The text in this section of the permit -
application has also been revised with the updated gradient 1nformat10n ‘Tables D6-7a and
D6-7b were prev1ously numbered Tables D6-7 and D6-8,but Were renumbered to allow for
addition of Table D6- lw1thout renumberlno ‘all the tables in the sectlon "Tables D6-9, D6-
10a, and D6-10b, and D6-11a and D6-11b were also renurnbered to D6 8, D6-9a and D6 9b
and D6-10a and D6-10b, respectively.

_a. Table D6-9b and Table D6-10b are both titled <2007 LC16M Long Term
Pump Test Monitor Wells’. The top and bottom of the underreamed zone in
the Table D6-9b version do not correspond-to the well. completlon log:data,
though the Table D6-10b version appears'to be coirect: Please détéFiiine
the correct version, and address the change in an Index Sheet.’

Jb. Table D6-11b, 2007 LC16M Long Term Pump Test Results (from the

- original submlttal) seems to have been inadvertently eliminated with the

second version of LC16M Long Term Pump Test Monitoring Wells Please
resubmlt the LC16M Pump Test Results

Section D.5.2.2 Potentiometric Surface and Hydraulzc Gradienis® ‘Paragraph-one states
that from the pump tests the communication between the HJ aquzfer and the overlying and‘
underlying aquzfers may be through historic boreholes'that were zmproperly abandonied, :

‘leakage through the confining shale units, or'contact of sands juxtaposed across the fault. .

All work done to relocate and either verify proper abandonment or re-abandon old drill
holes, should be included within the permit applzcatzon Any additional work completed to
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better define I‘he cause for r/ze communzcanon must be submzz‘fed asa levzszon 10 the - permit
document.

Table D5 7 was generated for 1nclusron inte the apphcatlon in response to this comment as
well as.Comment #13. The table summar1zes the re-abandonment work conducted by LC of
histori¢ holes. Additional pump tests will be performed in the future to further characterize
ore zone confinement. Text has been added to Section D6 5.2.2 to provide a cross-reference
to the discussion in Section D5.2.4. 1 about abandonment work. Mine Unit 1
characterization and demonstratlon of ore zone confinement is required prior to

. approval of the appllcatlon Additionally, Table Ds- 2 must include a column
indicating which Mine Unit (MU-1, MU-2...), if any, a given Abandoned Drill Hole is
located within. The addition of Table D5-1 and Attachment D5-3 are welcome
additions to the permit application, yet does not address the need to re-abandon

P historic drill holes in order to obtain confinement of the production zone. .

41. Section D6.5.2.3 Aquifer Properties. The second paragraph states that additional long term
multi-well pump tests were to be perfoiméd in the fall of 2007. These tests would provide
more data on overlying and underlying aquifer characteristics. If this information is now

" available, it should be submltted foz review as part of the permit application.

The pump test in question was used to further characterize the UKM aqurfer and therefore,
pursuant to-discussions at the September 22, 2008 meeting with WDEQ-LQD and LC
_personnel, is not requ1red for, pennrttlng of the HJ aqulfer The Section referenced by
_LQD (D6.5.2.3) was incorrect.on the ﬁrst review and has been corrected. The last
- sentence of the second paraoraph states, f‘LonO-term multl-well pump tests will be
, performed in the fall of 2007 to collect addltlonal data reﬂardlng aquifer properties of
_ the overlying and underlylng aqulfers” Thls seems to be referrmg to the Petrotek
pump tests of LC16 and LC19 and should therefore state that and cross reference
Attachments D6-2a and D6-2b.. oy -
42. -.,~;Attachment D6 2a Fzgures 6 2 6-6 6 8 and 6-] 0 T he y-axzs tztles are backwa; ds, the

Pumping Well (PW). elevatzon should be on the izght handed axzs Please correct and
replace the Fzgu; es. y :

Frgures 6-2, 6- 6 6 8 and 6 10 1n Attachment D6 2a have been changed as requested This
item is resolved e s

R

o

43. Attachment D6-2a, Figure 7-1 is the T hezs clirve f01 the LCI6M pumpmg well, yet this
..attachment is the evaluatlon of the LCI IM pump test. -

4 \ The ﬁgure was 1ntended\to be the Thers curve match for the response of Well HIT-104

- (during the LC19M pump test The correct ﬁgure is 1ncluded in this submlttal Th1s 1tem is
‘resolved e

A :r.".' :
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44, Attachment D6-2a; Appendix A. As stated in Comment J 4 pleave pl ovzde well completton

45.

46.

details, boring logs, and any geophysical logs for all monitor ing wells.. If the information is
not inserted into Appendix A, its‘ Zocation?s‘hould be referenﬂed' R

A cross reference to the new Attachment D6 3 (Well Completlon Forms) has been added to
Page 6 of Attachment D6-2a. This item is resolved.

Section D.5.1 Structure. The newly submitted north/sdu(h trending cross sections F-
F’, G-G’, and H-H’ (Plates D5-1e through D5-1g) indicate additional faults north and

'south of the Lost Creek Fault. These faults need to be discussed within this section of

the permit application. The extent of the faults, dxsplacement relative age, and any
potential groundwater communication across them should be presented.

Section D.S.2 Site Geology. The last sentence of the paragraph states that Attachment
D5-1 contains copies of typical geophysical logs from the permit area. Please also

reference Attachment D6-3 which contains the geophysical logs for all the monitoring:
wells.

END OF MEMORANDUM

- -~ PrEvy



