
COLORADO OFFICE WYOMING OFFICE
10758 W. CENTENNIAL RD., STE. 200 5880 ENTERPRISE DR., STE. 200
LrTrLErON. CO 80127 CASPER, WY 82609

..u (866) 9814588 TEL: (307)265&2373
FAX: (720)-981-5643 FAx: (307) 265-2801

August 4, 2008

Melissa L. Bautz
Senior Environmental Analyst
State of Wyoming Dept. of Environmental Quality
Land Quality Division
510 Meadowview Drive
Lander, WY 82520

Re: Drilling Notification No. 334DN; Revision to Update 4

Dear Mrs. Bautz,

Recently, BLM determined an Environmental Assessment (EA) is necessary before approving certain
construction aspects of Lost Creek ISR, LLC's (LC ISR) application dated June 5, 2008. However, LC
ISR is currently involved in the EA process with the Nuclear Regulatory Commission for this property
and does not wish to initiate a redundant EA at this time. Therefore, please find behind tis cover
letter an Updated Plan of Operations without the activities which require an EA. Specifically, this
Update will add the installation of the Deep Exploration Well.

An updated Form 9 covering the work proposed in the updated Plan of Operations, an area map, and
a table detailing the remaining bond for each DN Update is included with this letter. The additional
10% fuel contingency and increase in revegetation costs is applied to Updates 3 and 4 .since most of
this work has not been performed yet. The total number of monitor wells has been significantly
reduced from earlier conservative numbers that were developed before the exact shape of the first
mine unit was known. The total bond required to reclaim the entire site, inclusive of any disturbance
created by Update. 4, is $1,088,800B. A bond of $968,000 is .currently in place so an additional
$120,800 will need to be posted.

As discussed during our June 25 t meeting at the WDEQ-LQD Lander Field Office, please find
enclosed a Monitor Well Plan for Mine Unit 1. The bond for the monitor well was previously approved
and work has been initiated on installing the outer ring of monitor wells.

Finally, as requested during our June 25"meeting, please find below additional information regarding
the installation of the deep exploration well. The well is being installed for the purposes of mineral
exploration and to gain a better understanding of geologic conditions.

The surface hoIe (approximately 3,000 feet) likely will be drilled with fresh water and sweeps of gel
(bentonite). The production hole (3,000 to approximately 11,000 feet) will be drilled with low-solids
non-dispersed mud typical of oil and gas wells drilled in Wyoming. Additives to maintain fluid
properties will depend on mud and hole condition. Significant lost circulation is not anticipated, but if
encountered would be handled with conventional additives (sawdust, mica, walnut hulls, cottonseed
hulls, etc.).



Upon completion of the hole, a full suite of geophysical. logs is anticipated. The logs likely will include,
at a minimum, SP, gamma, induction resistivity, conductivity and porosity (neutron/density or sonic).

ASTM pipe will be used for the conductor casing (set to approximately 60 to 90 feet). API tubulars-will
be used for the surface and production casing, The casing program has not been finalized, and may
depend on availability of certain types of casing. Regardless, the casing design will be consistent with
typical oilfield practices; standard oilfield design criteria (tension, burst, collapse) will be used.

ASTM cement (Type 1111) will be used to isolate the conductor casing. API cements will be used on
the surface and production casing. The cement design has not been finalized. In general, however,
the cement: likely will consist of 'Lite* lead (approx. 11.4 to 12.0#/gallon) and Class G tail
(approximately 15.6#gallon). The lite cement will be used to lighten the cement'column in an effort to
prevent lost circulation during cementing. The anticipated bottom-hole temperature at total depth
(11,000') likely will be approximately 180 degrees F. Typical ultimate strength of the tail (Class G)
cement is on the order of 4,000 psi. Final design values can be provided at a later time if requested.

Centralizers will be used as warranted to center the casing in the well and enhance the quality of the
cement job. A float shoe and float collar will be used for the surface and production casing. Dual
wiper plugs will also be used. Because of significant depth,: it is possible-the production casing will be
cemented in two stages, with the stage tool placed at an approximate depth of 6,000 feet The hole
will be conditioned as warranted prior to cementing casing.

If you need any additional information, please do not hesitate to contact me at the Casper office.

P Sincerely,
Lost Creek ISR, LLC
By: Ur-Energy USA Inc., Manager

nager EKS and Regulatory Affairs

Cc: Nancy Fitzsimmons, URE, Littleton, CO

Attachments: DN9; Update 4
Mine Unit I Monitor Well Plan
Table of Bond Status
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RIG 138.
UNIT DRILLING COMPANY woRKJNGCEPTH: 11,01

NOTE: SUMMARY IS SUBJECT TO CHANGE

DRAWWORKS Bmwster N-46 700 HP
Powered by: 2 C-15 Caterpillar diesel engines w/I Ntionai torqL
Auxi.ary Brake. Parmac V-80

SCR HOUSE N/A

POWER 2 - 275 KW CAT SR4-275 generators powered by Caterpillar 3406 doesel engines

#1 PUMP OiweO 1100 PT Triplex 50 HP 5 X 6 X 10 Mag Changer
Powered by. Caterpillar 0-399 8desel engine

02PUMP Oilwem 8508-PT Tiplex 50HP 5 X 6 X 10 Mag Changer
Powered by. Caterpillar D-398 diesel engine

#3 PUMP N/A

Pow'.ied by.
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SwiveL Oilwell PC 225 ton
Top Drive: N/A
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he converters
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Ptemk Pit
Mud MiAdng Pumps:

DS CONTROL Shale Shaker
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Unit Drilling Company
Rocky Mountain Division
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$TATE OF WYOMING

DEPARTMENT OF ENVIRONMENTAL QUALITY-LAND QUALITY DmSION

UPDATt TO A-NONCOAL NOTIFICATION TO EXPLORE BY DRILLING

This notification update and all attachments in duplicate (or in triplicate if Federal lands are involved), showing
intent to explore for noncoal minerals by drilling is submitted in accordance with the provisions of the Land Quality
NonCoal Rules and Regulations, Chapter 8 and acopanies the bond required by Chapter 8 Section 3. This
notification update is submitted in accordance with the Cooperative Ajr~em t between the State and the Bureau of
Land Management (43 CFR 3809) if applicable by involvement of FVir locatable minerals. This form is to be
used only for undatin-a an existing Drilling Notiflcation where• the nm'sedl exnlgratnrv a2tivity will iremirn within
the~ area nrevously aut horized for e-gnlomtian

1. Drilling Notification Information

Drill Notification # 334DN

Update Number # 4

ProjectName Lost Creek ISR

UpdateName deep exploration hole

2. Discoverer Information

Name: Lost Creek ISR,.. LLC ......

Addres: 5880 Enterprise Drive Suite 200, Casper, WY 82609

ContactPerson: John Cash Telephone# (307) 265-2373 ...

3. Location

Provide a map that clearly illustrates the location of the proposed activity. The map must be orienteA,
contain a scal, and identify area using the Public Land Survey System (Township, Range, and Section).

4. Reclamation Cost Estimate

Provide a a detailed bond estimate for this Update and submit as an Attachment to this Form. Once
a bond estimate for this Update has been developed, prepare a cumulative Reclamation Performance Bond
estimate using the table below. Tabulate each permit action (original DN, Amendment(s), priO update(s),
and this request) as an individual line item and identify the most recent WDEQ/LQD bond approval date.

Descrpotion Bond Approval Date Quantity (# of holes) Bond Amount
LOriginaForm9DNActivity (20.05) 4-11-08 14 $1,200
Update 1 (2006) 4-11-08 12 $1,200
Update 2 (2007) 4-11-08 195 $4,000
Update 3 (2008) .... ..... 4-11-08 451. $748,664
Update 4 (July 2008) Pending deep well 13 139,636
Wells various (n/a) 60 wells .$1.94, 100
T o ta l - ,_ _ __.._. . . . $ 1 , o0 8 8 , 8 0 0

5. All stipulations cited in the original Form 9DN are in effect concerning disposal of hazardous material, site
0 0And repo g requirents.

. . ... 8 /4/2 008
'e: •lic~ant Signt

1. o W. Cash
Mainager EHS and Reg. Affairs

Applicant Name and Title
O .7 Form 9DN-Upda•t

Revid 4/08 AU

Date

Approval and Date
TF#,5 5/022
District



334DN Upd* 4; Bond Status

2005 Drilling 334DN.(OrIginalDN)
Description Unit cost (cost/hole) a

14 holes (reveg) . $11/hole $154.00
33% of one-time mob/demob cost ($2,500): $833.33

..... ..... _Subtotal: $987,33
___.......... ___"" BLM contingency (22%): $217.21

Total: $1,204.55

Bond for 2005 rounided to nearest $100. -. $1.260

2007 Drilling 334DN fUpdate 2)
Descrigtion Unit cost (cost/hole) . Total

195 holes (reveg) j $11/hole $2,145.00
30 holes (capping) $7.50/hole $225.00

..........._ i "•Subtotal: $2,370.00
33% of one-time mob/demob cost"($2,500):t $833.33

" .__._...._"_....___"_"_" Subtotal: $3,203.33
.. BLM contingency (22%): $704.73

______________ "Total: $3,908.07
Bond for 2007 rounded to nearest $100 $4,000

2008 Drillinig 334DN (Update 4)
SDescriptio Unit cost (cost/hole) Total

P & A Deep Well $105,785 $105,785
Subtotal: $105,785

BLM & fuel contingency (32%):. $33,851, ,!,, o t,,: . .

2006 Driliin~ 3340N tUndate 1
Description U nIt cost (€ost-hole| Total

12 holes (reveg) $11/hole $132.00
33% of one-time mob/demob cost (2,500): $833.33

. . .... ..._......._Subtotal: $965.33

...... ___ ........ BLM contingency (22%): $212.37

__.... . ....... _Total': $1,177.71

2008 Drilling 334DN (Update 3)
Descrloion "!Jnltocost(cost/hole . Total

P & A 100 Boreholes $62.50/ site +$6.28/foot $445,850
P & A 51 Wells(l) $40/site + $4/foot $108,320
Existing Roads $1,000/acre $13,000

Subtotal: .$567,170
BLM & fuel contingency (32%): $181,494

(1) Number of planned wells reduced from 85 to 51

Bond Calculation for wells in 334DN prolect
Descrliptlon Unit cost (cost/hole) Total

78 *Lump sum .$156,575.00
One time mob/demob cost: $.2,500.00

Subtotal: 159,075.00
BLM contingency (22%): $34,996.50

.. Total: $194,071.50
pon fo wels ~uded t ers 10 * '

Lost Creek ISR, LLC; Aug 4, 2008
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LOST CREEK ISR, LLC

MINE UNIT 1 MONITOR WELL PLAN

SUBMITTED TO WDEQ-LQD LANDER FIELD OFFICE

AUGUST 4, 2008
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1. Bonding

The proposed bond for the installation of monitor wells, and other activities, was submitted
to WDEQ-LQD as part of Update 3 to 334DN on April 3, 2008. The bond was
subsequently approved by letter from WDEQ on May 14, 2008. The approved bond,
issued by Colorado Business Bank on May 1, 2008, remains in full force and effect.

2. Monitoring Plan

2.1 Methodology for Determining Zones to be Monitored

The Mine Unit 1 monitor well plan (Figure 1) contains 28 perimeter monitor wells.
Perimeter ring wells are planned 500 ft. from the nearest production pattern and
approximately 490 ft. from each consecutive monitor well in the ring.

Mine Unit I will have a total pattern area of 37 acres. The interior monitor wells are
planned so that there is I overlying well (MO), I production zone well (MP) and 1
underlying well (MU) placed for every three acres of pattern area. Therefore there
are a total of 39 interior monitor wells (13 sets). Each of these well sets is planned
no more than 1,000 fL from each other within Mine Unit 1.

Within Mine Unit 1 there are four targeted production zones within the HJ sand:
Zone 1 (UHJ), Zone 2 (MHJI), Zone 3 (MHJ2) and Zone 4 (LHJ). Completion of
each perimeter monitor well is dictated by the nearest production patterns to a
particular well. Since each perimeter monitor well is placed at a distance of 500 feet
from the edge of the pattern area, the planned monitor well completion is defined by
whichever Zones will be in production within 600 feet from that monitor well (Figure
2 and 3).

Interior production zone monitor wells will be completed for the appropriate Zone
depending on which pattern area it is dedicated to. The overlying monitor wells will
be completed in the LFG sand (nearest overlying aquifer) and the underlying
monitor wells will be completed in the UKM sand (nearest underlying aquifer).

Two pump test wells are planned for installation in Mine Unit 1. These wells are
positioned centrally and will be completed for the entire HJ sand (approximately 120
ft).

2.2 Methodology for Determining Baseline

LC ISR, LLC commits to return the groundwater to the pre-operational class-of-use
in accordance with WDEQ statutes and regulations. Restoration will demonstrate
that Best Practicable Technology (BPT) has been applied. If possible, restoration
will be conducted to achieve water quality that approximates baseline levels.

.. Prior-tor-operation of each-rmineu-init-grou-n-dwa-ter class-of-use will be determined by
the WDEQ-Water Quality Division (WQD) on the basis of baseline water quality
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data collected in accordance with WDEQ requirements and submitted to WDEQ by
LC ISR, LLC. For the wells in the perimeter monitor ring and for wells in overlying
and underlying aquifers, the class-of-use will be determined on a well-by-well basis.
For the pattern area, baseline water quality data from monitor wells in the pattern
area will be averaged to determine the class-of-use for that mine unit.

Baseline water quality data will be collected from the monitor wells in the perimeter
ring, in the pattern area, and in the overlying and underlying aquifers before
initiating ISR operations in each mine unit, in accordance with Section 4 of this Plan.

The baseline water quality and Upper Control Limits (UCL) will be set by first
analyzing the data set for outliers using the iterative Loftis technique described in
WDEQ-LQD Guideline 4. Outliers will be removed from the data set. ff one or more
wells have -parameter values that contain a relatively large number of outliers, then
these wells will be treated separately as an additional baseline database for one or
more parameters.

UCLs are used to determine when an excursion of mining lixiviant outside the
mining zone has occurred. The UCLs for the site will be calculated following
WDEQ-LQD Guideline 4 which is baseline mean plus five (5) standard deviations.
For situations where chloride concentrations are very low and show little variability
during baseline sampling, the UCL will be set at the baseline mean plus 15 mg/I if
the result is greater than baseline mean plus five (5) standard deviations.

3. Field and Well Completion Procedures

3.1 Drill Rigs

The contract drill rigs are standard water well rotary mud rigs with the ability to
install PVC cased water wells to a depth of approximately 1,000 ft. While 1400 or
1500 class drill rigs with tandem axle drive train are most commonly used, other
types may be employed based on availability. Each rig will have the ability to airlift
wells (capacity of 450 CFM @ 250 PSI) and have drill pipe and collars totaling at
least 1,000 ft. and a mud pump to support operations at this depth. Each 60,000
pound drill rig is supported by a water truck (approximately 53,000 pounds), a pipe
truck (approximately 25,000 pounds) and a light pickup (approximately 6,000
pounds).

3.2 Drilling Fluids

The following materials will be used in varying concentrations to minimize fluid loss,
create wall cake, lubricate the bit and transport drill cuttings to the surface:

- Polymer: Alcomer 123LA, Drispac Plus
- Bentonite: Plug Gel, Super Gel
- Lost Circulation Material: Cedar Fiber, Magma Fiber

Polymer is added to the drill water during piloting and reaming to aid in lubrication
and cuttings transport. A typical Alcomer mixture for a 500 ft, hole isA gallon added
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to the pit before/during drilling. A typical Drispac Plus mixture is 1 cup added to the
pit before/during drilling.

Bentonite, commonly referred to as gel, is used as a viscosifier and for filtration
control in water based muds. When mixed appropriately, it may also be used to
plug holes and isolate formations. Most pilot holes are drilled with just water and
little or no bentonite products.

Lost circulation material is used only as needed to reduce loss to a thief zone and

may also incorporate varying quantities of bentonite gel.

Attachment A contains Material Safety Data Sheets for each of the drilling fluids.

3.3 Geophysical Logging

Geophysical logging is performed immediately after the borehole has been
completed and is done within an open hole (uncased hole and not through drill-
pipe). The Geophysical Logging Unit typically consists of a ¾ ton pickup or small
box van equipped with:

- An electronic sonde (probe). Typically, the sonde is approximately seven feet
long and approximately 2-V? in diameter;

- Hydraulic draw-works for lowering and raising the sonde; and
- Computer electronics for field processing of the data.

The logging procedure involves lowering the probe down the borehole to the total
drilled depth (TD) and then measuring the formation characteristics as the probe is
raised to the surface at a rate of approximately 50 feet per minute. Total time
required for logging a typical bore hole is approximately % to 1 hour.

The probe measures rock characteristics by recording three data-output curves:

1. Natural Gamma: For indirect detection of uranium
2. Spontaneous Potential (SP): Indicates formation lithology
3. Single Point Resistance: Indicates formation lithology

Additional output includes:

1. Bore hole deviation data
2. Ore grade analysis data

No radioactive source is employed in this logging procedure.

In boreholes of particular interest, a second geophysical logging procedure may be
performed by a PFN (Prompt Fission Neutron) Unit This unit provides a direct
measurement of the uranium content. Once again, this logging procedure is done in
an open-hole as soon as possible after the completion of the borehole. In general,
the PFN vehicle, draw-works, probe,- and computer electronics are very similar to
that of the standard Geophysical Logging Unit described above. This type of
logging utilizes a neutron sQurce, consequently special safety- measures are
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employed as per regulations and guidelines established by the NRC (Nuclear
Regulatory Commission).

3.4 Well Design

The well casing will be polyvinyl chloride (PVC) pipe. A typical casing will be
CertainTeed's spline-locking standard dimension ratio (SDR) 17 PVC well casing,
which has a nominal 4.5 inch O.D, 0.291 inch minimum wall thickness, and is rated
for 160 pounds per square inch (psi) burst pressure and 224 psi collapse pressure.
The PVC casing joints normally have a length of 20 feet each. Each connection is
sealed with an o-ring and spline lock. This configuration provides a seal without the
installation of screws to hold each joint together and has been proven effective at
other ISR facilities. Casing centralizers, located every 40 feet are run on the casing
to ensure it is centered in the drill hole and that an effective cement seal is provided.

3.5 Well Construction and Cementing

Upon completion of reaming the hole to at least 3 inches in diameter greater than
the casing 00 and prior to installation of the casing, the hole will be circulated
bottoms up with drilling fluid to remove any remaining cuttings. No chemicals are
used to treat the well bore.

Cementing operations will utilize PVC or steel centralizers capable of centralizing
the casing at least 1-1/2 inches in all directions (3 inches total) positioned at least
every 40 feet vertically in the well. A rubber wiper plug may or may not be used
depending on the extent of the completion interval and the desired positioning of the
casing shoe. A "proper' float shoe will not be utilized. However, in the case of a
wiper plug, a dowel will be installed within a foot of the casing bottom to stop the
wiper plug. In the cases where a wiper plug is not used, chase fluid will be utilized
to displace the cement and a heel of 5 to 10 feet will be left in the casing and drilled
out prior to completion.

The purpose of the cement is to stabilize and strengthen the casing and seal the
well annulus to prevent vertical mgration of solutions. WDEQ-LQD Rules and
Regulations Chapter 11, Sect. 6(c)Qv)(A) requires, -Neat cement slurry shall be
composed of Porland Cement and clean water in a proporfton to yield a sluny
weight of approximately 15 pounds per gallon.P The volume of cement used is the
calculated volume required to fill the annulus and return cement to the surface. In
most cases, the cement returns to the surface, at least initialy. However, in some
cases, the drilling may result in a larger annulus volume than anticipated and
cement may not return to the surface. In these cases, the upper portion of the
annulus will be cemented from the surface. In the majority of cases, where the
cement fails to return to surface, the reason will be a washout or a casing failure. In
the event of a casing problem, the well will not pass the mechanical integrity test
(MIT). In all cases, wells are required to pass an MIT before operations approval.
This will ensure that there is sufficient integrity to allow the use of the well in
handling xviant.

Type I/Il Portland cement will be mixed in a trailer mounted cementing unit. The
unit is comprised of a 20 barrel mix tank, an eductor assembly, a diesel motor,
transfltsio a-da-uP. Tihe cementer will utilize the pump to circulate
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fresh water while the dry cement is added through the eductor to create a uniform
slurry prior to pumping downhole. The cementer and the dry cement are delivered
to the well of interest prior to running of casing. Once the casing is installed
downhole, the cementer is partially filled with fresh water. The dry cement along
with 2% bentonite gel, 2% calcium chloride and additional fresh water are mixed to
achieve a slurry of 15 pounds per gallon. The cementer utilizes the centrifugal
pump to force the slurry down the PVC weH casing and up the annulus. Two
procedures exist depending on whether the well will be cased above the zone of
interest or cased through the zone of interest.

Case Above The Zone: Depending on the depth of the well, either weighted mud
or fresh water will be used to displace the cement in the casing to the annulus.
Once the prescribed amount of cement is pumped into the casing using the
cementing unit, the cementing tank is filled with the appropriate amount of
displacement fluid to maintain approximately 10 feet of cement in the casing. The
casing head valve is then shut and the cement allowed to cure for a minimum of 72
hours.

Case Through The Zone: Depending on the depth of the well, either weighted
mud or fresh water will be used to displace the cement in the casing to the annulus.
Once the prescribed amount of cement is pumped into the casing using the
cementing unit, a wiper plug is installed in the casing head. The cementing tank is
filled with the appropriate amount of displacement fluid to push the wiper plug and
the cement to total depth. The cementing unit pump will pump the displacement
water, Pumping pressure and volume pumped will be monitored to determine when
the wiper plug has bottomed out. Once the plug is at TD, the casing head valve is,
then shut and the cement allowed to cure for a minimum of 72 hours.

Prior to any additional work, all the monitor wells will be topped off with neat cement
from surface and allowed to cure. Once topped off, the following procedures apply
for completing those scenarios:

Case Above The Zone: In this case there will be 5 to 10 feet of cement in the
casing. The drill will enter the well with the underreamer and a 4 inch roller cone bit
on the bottom. The cement in the casing will be drilled out as well as the formation
to the underream depth plus 3 to 5 feet for rat hole. The drill operator will open the
blade underreamer to a diameter of approximately 11 inches and underream the
zone of interest. Upon completion, the drill operator will close the underreamer
blades and remove the tool from the well.

Case Through The Zone: In this case the zone of interest will have cemented
casing through it with approximately 5 to 10 feet of rat hole below it and a cement
plug at the bottom. The drill will enter the well with the underrearner. The drill
operator will open the blade underreamer to a diameter of approximately 11 inches
and underream the zone of interesL Upon completion, the drill operator will close
the underreamer blades and remove the tool from the well.
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The screen will be either PVC or Stainless Steel with the following specifications:

Screen OD: 3.781" Nom.
Screen ID: 3.068" Nom.
Screen Size: 0.020
Open Area: 18.23 square inches per foot
Collapse Strength: 154 psi

Monitor well screen assemblies will not be gravel packed typically. If abnormal hole
conditions exist, 10-20 mesh gravel pack sand and the cementing unit will be used
to transport gravel into the annular space surrounding the well screen.

Two (2) K-Packer assemblies will be utilized to support and hold the well screen in
each well. They are .4.5" OD rubber attached to 3" threaded steel pipe. There are
various manufacturers of the product and they are specifically turned down to fit in
4.5" SDR-17 well casing.

The monitor well cap will be made using either a sanitary water well cap with holes
for wire and the production tubing or from a PVC, spline-4ock completion cap. The
spline-lock cap serves the same purpose as a sanitary seal except it is held in place
with an o-ring and a spline similar to the connections for each casing joint. Both
methods will ensure a seal to the surface.

Well development occurs in two stages. The first stage occurs after underreaming
is complete and the well screen is set. The drill operator will move down the hole
from static water level air lifting the well for approximately I to 2 ýhours. The second
stage of well development will be completed by a swabbing unit. The truck
mounted swabbing unit lowers a swab cup into the well until water level is reached.
The swab cup is lowered approximately 50 feet below water level and the cup is
pulled out of the hole. This action pulls fresh water into the welibore from the
completion zone. To ensure the well is adequately developed, the water sampler
will purge the well with a submersible pump until field parameters are stable.

3.6 Waste Water Disposal

During the drilling and development of monitor wells two types of water will be
generated.

While boring the well, fresh water will be fortified with drilling fluids such as
bentonite and polymer. The resulting drill solution will be circulated down hole and
through a mud pit. Upon the completion of drilling, the water remaining in the mud
pit will be allowed to dissipate through evaporation and soaking into the soil.

The second source of water is from well development discussed in Section 3.5.
Well development sorts the gravel pack in the completed interval and removes
native fines that may restrict flow into the well. The water resulting from air lifting
will be directed to the mud pit where it will dissipate through evaporation and
soaking into the ground. Water resulting from swabbing will be directed to the mud
pit if it is still present. If the mud pit is not open, the water will be allowed to soak
into the ground.
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None of the water types generated during well boring and development is
hazardous and the procedures described above follow standard industry practices.

3.7 Mechanical Integrity Testing

After a well has been completed and before it is made operational, an MIT of the
well casing will be conducted. An MIT will also be conducted on any monitor well
that has been damaged by surface or subsurface activity or that has had a drill bit or
cutting tool inserted in the well. Any well with evidence of subsurface damage will
require an MIT prior to the well being returned to service.

In the integrity test, the bottom of the casing adjacent to or below the confining layer
above the zone of interest is sealed with an inflatable packer or other suitable
device. The top of the casing is then sealed in a similar manner or with a cap, and
a pressure gauge is installed to monitor the pressure inside the casing. The
pressure in the sealed casing is then increased to a specified test pressure and will
maintain 95 percent of this pressure for ten minutes to pass the test. If any well
casing that fails the test cannot be repaired, the well shall be plugged -and
abandoned.

If there are obvious leaks or the pressure drops by more than five percent during
the -ten-minute period, the seals and fittings will be reset and/or checked and
another test will be conducted. If the pressure drops less than five percent, the well
casing is considered to have demonstrated acceptable mechanical integrity.

If a.well casing does not meet the mechanical integrity criteria, the casing will be
repaired and the well re-tested or the well will be property plugged within 120 days
of the failed test. If a repaired well passes the MIT, it will be employed in its
intended service. Also, if the well defect occurs at depth, the well may be plugged
back and re-completed, within 120 days of the failed test, for use in a shallower
zone, provided it passes an MIT after re-completion. If an acceptable test cannot
be obtained after repairs, the well will be plugged within 120 days of the failed post-
repair test. The documentation for the MITs will include the well designation, date
of the test, test duration, beginning and ending pressures, and the signature of the
individual responsible for conducting the test Results of the integrity tests shall be
maintained on-site and will be available for inspection by WDEQ.

4. Water Sampling Protocol

4.1 Mining Unit Monitor Wells

As a part of the baseline water quality assessment, all the mine unit monitor wells
(monitor well ring, overlying and underlying aquifer wells) will be sampled at least
four times at intervals at least 14 days apart. Water levels will be measured at the
same frequency as the monitor well sampling to within 1/10 of a foot. One round of
samples will be analyzed for the parameters listed in LQD Guideline 8 (Appendix 1
parts II, IV, V(A)(1) and V(E) as updated in March 2005) and three rounds will be
analyzed for just the UCL parameters. UCLs will be set for parameters that would
be indicative of a migration of lixiviant from the mine unit, '*ahd t1 s anticipated that
these parameters will be chloride, conductivity, and total alkalinity. Chloride is a
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common UCL in Wyoming due to its low natural levels in the native groundwater
and because chloride is introduced into the lixiviant from the ion exchange process
(uranium is exchanged for chloride. on the ion exchange resin). Chloride is also a
very mobile constituent in the groundwater and will show up quickly in the case of a
lixiviant migration to a monitor well. Conductivity is another common UCL because
it is an excellent general indicator of overall groundwater quality. Total alkalinity
concentrations should be affected during a potential excursion, as bicarbonate is
the major constituent added to the lixiviant during mining.

As recommended in LQD Guideline 4, the OQAQC will include at least one duplicate,
one standard, and one blank per set of Guideline 8 samples. The samples will be
preserved and analyzed using the EPA approved analytical methods described in
LQD Guideline 8 and within the prescribed holding times. Preservation techniques
generally involve filtration. to 0.456 micron and/or acidification with nitric or sulfuric
acid depending on the parameters to be analyzed. Field parameters will be
measured using instruments calibrated in accordance with the manufacturer's
instructions. Additionally, the contract lab performing the Guideline 8 analysis will
complete an anion/cation balance to ensure no significant ions are being left out of
the analysis. The field samplers will maintain sampling data as outlined in LQD
Guideline 8(VI). Samples will be stored in a cool dark location until analysis. A
chain of custody record will be maintained for each sample and will detail the
company name and contact information, sample name, date and time of collection,
parameters to be analyzed, preservation techniques and a timeline describing who
handled the samples and when. A copy of the chain of custody will be maintained
by the company and the original will be sent to the laboratory to ensure quality
control. W

4.2 Interior Monitor Wells

As a part of the -baseline assessment, all the interior monitor wells (ore zone
baseline wells) will be sampled at ieast four times at intervals at least 14 days apart.
Water levels. will be measured at the. same frequency as the monitor well sampling.
The first two rounds of samples will be analyzed for the parameters listed in LQD
Guideline 8 (Appendix 1 parts II, IV, V(A)(1) and V(E) as updated in March 2005).
The third and fourth rounds will be analyzed for just the parameters which were
above detection limits in either or both of the first two rounds.

The QA/QC program for well field monitor wells will be the same as that for mining
unit monitor wells described in section 4.1.

4.3 Monitor Well Purging

Before collecting the final sample, each well is to be purged until the field
parameters are stable (per LQD Guideline 8 Section IV(A)(4)(b). Stability will be
defined as a change of less than 0.2 standard units in pH, 1.0 degree change in
temperature (Celsius) and less than 10% change in specific conductance in the time
period it takes to pump at least one casing volume. In the event that the well pumps
dry, the sample may be collected after pumping the well dry and allowing enough
recharge to, collect a sample.. .Field -parameters. will: consist of pH, specific
conductance, and temperature with accuracies as defined in WDEQ-LQD Guideline 0
8, Appendixl. 1....
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5. Drill Water Supply

A total of four water supply wells have been permitted through the State Engineer's Office
and are capable of supplying the water needed to drill the monitor wells and support
regional exploration drilling. The three existing wells are LCIW in the NE, NW of Section
24, LC32W in the NW, SE of Section 17, and LC33W in the NE, NE of Section 20. The
fourth well, LC 229W, is to be drilled in the SW, NE of Section 18 near the proposed plant
location. Water well LC28M was originally permitted as a monitor well but a request to the
State Engineer's Office is being prepared to convert the well to a water supply well- If the
request is successful, water from LC28M will be used to drill the deep exploration well.

6. Surface Disturbance Mitigation and Reclamation

6.1 Topsoil Protection

LC ISR will continue the topsoil protection measures historically used for exploration
drilling during delineation drilling (generally on closer spacing than exploration
drilling) and monitor well installation. Those measures include topsoil removal and
replacement from specific locations (e.g., mud pits), minimizing traffic routes, and
general maintenance.

At drilling sites, which are in use for only a few days, topsoil will be protected by:

" Stripping topsoil from the mud pit locations. Topsoil in the area is generally 12"
deep;

" Stockpiling the topsoil separate from the stockpile of the deeper material
excavated from the mud pit;

" After drilling, allowing the mud pit to dry and replacing the deeper excavated
material;

" Replacing topsoil; and
" Surface preparation and reseeding

In addition, care will be taken to prevent drilling mud from flowing out of mud pits
and to keep rig and support vehicle traffic to a minimum number of routes so topsoil
compaction, tire ruts, and similar problems are minimized.

Access to the Plan area will be restricted and vehicular traffic will be minimized
during drilling activities and restricted to specific routes. In particular, traffic routes
will be established within areas of dense drilling. This will reduce the occurrence of
compacted soils.

Erosion control will be an important factor in protecting the topsoil resource. When
soil is disturbed in such a manner that wind or water erosion may result, one or
more of the following practices will be followed to mitigate the potential risk:
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" mulching; 3
" terracing;
* wind breaks;
" dust suppression with water; and/or
" sediment trapping structures

6.2 Drill Pits

Drill pits will be constructed so that they are at leasi 25% greater in volume than the
anticipated volume of drill cuttings and mud. The pits will be backfilled as soon as
the moisture dissipates sufficiently to prevent mud from flowing out of the pit.
Depending on numerous factors (including soil moisture content, ý temperature, size
of pit, volume of water, etc.) it may take from two weeks to four weeks before pits
can be safely backfilled. Regardless of the time required before backfilling, the pits
will remain fenced to prevent entry by wildlife and livestock. Once the backfilled pit
can support the weight of a vehicle, the topsoil will be re-applied. The soil will be
slightly mounded, 6 to 12", to allow for settling.

6.3 Revegetation

The permanent seed mix and seeding rates for re-vegetation are provided in Table
1. This seed mix will adequately support the post-operational land uses, livestock
grazing and wildlife habitat, and was previously approved by Mark Newman of the
BLM Rawlins Office on November 17, 2006 and by Melissa Bautz of the WDEQ-
LQD Lander Field Office on November 3, 2006 (e-mail communications). If any of
the approved seed is unavailable or prohibitive in cost at the time of seeding, other
locally adapted and certified seed may be substituted with prior approval of BLM
and WDEQ-LQD. On occasion it may be beneficial to stabilize soil by planting a
vigorous annual cover crop of rhizomatous species as directed in LQD Guideline 2.
LC ISR will seek and receive approval from BLM and LQD before planting such
species.

TABLE 1: Seed Mixture
SEED LBS/ACRE
Thickspike Wheatgrass. 4
Western Wheatgrass 2
Indian Ricegrass 2
Prairie Sandreed 2
Great Basin Wildrye 2
Big Sagebrush 1
Rubber Rabbitbrush 1
Winterfat (Ceratoides lanata) 1.5
Slender Wheatgrass 2.5
Sandberg Bluegrass 1.5

The seed bed will be prepared by first leveling with a tractor, backhoe or other
implement. As discussed above, the pit will be left slightly mounded to allow for
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settling over time. If the ground surface is hard it may be necessary to rip or scarify
the soil before planting in order for the seed drill to work properly.

Three methods of seeding (drill, pit and broadcast) will be used. Seeding will be
performed as a continuous operation when conditions allow. In general, seeding
will be completed during the spring or fall, whichever is the first normal period for
favorable planting after the seed bed preparation.

Drill seeding will be the primary method. Areas with little gradient will be seeded
with the rows perpendicular to the direction of the prevailing wind. Where
necessary to prevent erosion, seeding will be done along the contour. Broadcast
seeding will be performed on any steep slopes and drainage areas that may be
disturbed in the Permit Area. The seed will be distributed uniformly over the area
using a mechanical seed spreader.. Immediately after broadcast seeding, the areas
will be raked or dragged along the contour. This will cover the seeds with
approximately one-quarter inch of soil. Pit seeding will be used in areas in which
vegetation re-establishment is particularly difficult because the method allows for
sheltering seeds from eolian erosion and capturing moisture in the area of the seed.

6.4 Isolation of Deleterious Material

Any leaks of petroleum products from equipment will be repaired or controlled in
such a manner as to prevent spills to the ground (i.e. placement of catchment
basins). Any soil contaminated with petroleum products will be collected and
farmed in a waterproof tank pursuant to de minimis quantity guidance found in
WDEQ-SHW Guideline 2. Section 7 describes the procedures for ensuring vehicle
leaks are found and properly mitigated.

7. Site Inspection Plan

During the life of the project, a weekly inspection will be performed and documented by an
individual familiar with the commitments of the Plan of Operations. Inspections may be
delayed in the event of inclement weather or work stoppage. The inspector will review the
following items:

* Leakage from equipment;
* Growth of noxious weeds;
* Proper backfilling of pits with capture of all drilling mud in pits;
* Proper removal and storage of topsoil;
• Proper trash storage and removal;
* Proper installation and maintenance of erosion control structures; and
* Proper drill hole and well abandonment

Any problems noted by the inspector will be documented and passed on to the Site
Supervisor. The Site Supervisor will mitigate the issue in a timely manner and document
the results.
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Ciba Specialty Chemicals Corporation Ciba
Material Safety Data Sheet

OSHA I ANSI 2003 Compliant MSDS date: 07-May-2004

NFPA Rating: Health: 2 Flammability: I

Flammability: 1

Instability: 0

Physical Hazard: 0

Special Hazards: None known.

Personal Protection: BHMIS Rating: Health: 2

..........

Product Name:

Product Number:

Chemical Family:

7861709

Anionic polyacrylamide emulsion

Manufacturer/Supplier: Ciba Specialty Chemicals Corporation
2301 Wilroy Road
Suffolk, VA 23434
8:30am - 5pm Phone Number: 1-757-538-3700
MSDS Request Line (voicemail): 1-800-431-2360
Customer Service/Product Information 1-800-322-3885

Emergency 24-Hour Health/Environmental Phone: 1-800-873-1138

_1 "YaM 'Taim Wý
m9am- T";I J

EMERGENCY OVERVIEW

Signal Word:
Physical Form:
-olor:
Ddor:
Health:

Physical Hazards:

CAUTION!
Liquid
White
Hydrocarbon-like
This product may cause eye, skin and respiratory tract irritation. Prolonged or
repeated contact may cause dermatitis and serious irreversible skin disorders. Mists
and vapors may cause irritation to nose and respiratory tract. Exposure to aerosols
may result in lung damage. Ingestion may cause nausea, vomiting and diarrhea.
Aspiration of liquid during ingestion or vomiting may cause severe chemical
pneumonitis..
Spills are very slippery.

OSHA Hazardous Substance:

.,Primary Route(s) of Entry:

This material is classified as hazardous under OSHA regulations.

Skin, Inhalation, Eyes.
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IVISDS date: 07-May-2004 Product Name: ALCOMER 123LA

HAZARDOUS COMPONENTS
Components CAS Number IWeight %

ISTILLATES, PETROLEUM, HYDROTREATED 64742-47-8 20-40
IGHT

NON-HAZARDOUS COMPONENTS
I Components CAS Number Weight %

-Propenamide, polymer with 2-propenoic acid, 26100-47-0 20-40
mmonium salt

Eyes: Flush the eye(s) with lukewarm, gently flowing water for 5-10 minutes or until the
chemical is removed. Get medical attention if irritation persists.

Skin: Wash off immediately with soap and plenty of water, Get medical attention if irritation
occurs. If clothing is contaminated, remove and launder before reuse.

Inhalation: Remove to fresh air, if not breathing give artificial respiration. If breathing is difficult,
give oxygen and get immediate medical attention.

Ingestion: Do not induce vomiting. If vomiting occurs naturally, have casualty lean forward to.
reduce the risk of aspiration. Seek medical attention immediately.

Fire Fighting Measures: Standard procedure for chemical fires. Cool fire-exposed containers with water.

Suitable Extinguishing Media: Carbon dioxide, dry chemical or foam.

Fire Fighting Equipment: Wear self-contained breathing apparatus and protective suit.

Hazardous Combustion Burning may produce toxic combustion products.
Products:

Cleanup Instructions: Absorb spill with inert material (e.g. dry sand or earth), then place in a chemical
waste container. Wear suitable protective equipment. Should not be released into the
environment. Spills are very slippery. Clean up promptly.

Other Information: The petroleum distillates in this product is/are classified as an oil under Section 311
of the Clean Water Act. Spills entering (A) surface waters or (B) any water courses
or sewers entering/leading to surface waters that cause a sheen must be reported to
the National Response Center (NRC: 800-424-8801).

NO Fl[ NwEW~ P

0

Handling: As with all industrial chemicals, use good industrial practices when handling. Avoid
eye, skin, and clothing contact. Do not inhale. Do not taste or swallow. Use only
with adequate ventilation. Keep away from heat, sparks and flame.
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MSDS date: 07-May-2004 Product Name: ALCOMER 123LA

s-torage: Avoid extremes of temperature. Store between 10 - 40 'C (50 - 104 OF). Do not store
in mild steel containers.

For Industrial Use Only

Exposure Guidelines:

There are no OSHA or ACGIH exposure guidelines available for component(s) in this product.

Components OSHA PEL OSHA STEL ACGIH TWA ACGIH STEL Ciba/
Manufacturer
IEL:

DISTILLATES, PETROLEUM, 200 mg/m 3

HYDROTREATED LIGHT
04742-47-8

Personal Protective Equipment

EyelFace Protection: Wear splash proof chemical.goggles.

Skin Protection: Wear chemical resistant gloves and protective clothing.

Respiratory Protection: Use NIOSH approved respirator as needed to mitigate exposure.

Engineering Controls: Work in well ventilated areas. Do not breathe vapors or mist. Local exhaust
recommended.

Other Protective Equipment: Eye wash station and safety shower should be available in immediate work area.
Select additional protective equipment based upon potential for exposure.

Physical Form:
Color:
Odor:
Boiling Point:
Freezing/Melting Point:
Solubility in water:
Vapor Density:
Vapor Pressure:
Specific Gravity:
pH:
Percent Volatile:
VOC:
Partition Coefficient (Octanol/Water):
Autoignition Temperature:
Decomposition Temperature:
Flammability Limits in Air:

Upper
Lower

Flash point:
Test Method (for Flash Point):

Liquid
White
Hydrocarbon-like.
Not determined
-18°C (0-F)
Soluble, solubility limited by viscosity
Not determined
As water
-1
6-9.5
Not determined
Not determined
Not determined
Not determined
Not determined

Not determined
Not determined

> 93.33°C (2000F)
Pensky-Martens Closed Cup (ASTM D-93)
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MSDS date: 07-May-2004 Product Name: ALCOMER 123LA

ý twg 'ý1111 11 wpiýý -

IN ,, ý 'Y 0
Stability:

Conditions to Avoid:

Incompatibility:

Hazardous Decomposition
Products:

Possibility of Hazardous
Reactions:

Stable.

Avoid wet and humid conditions. Avoid high temperatures.

Strong oxidizing agents. (may degrade polymer)

No decomposition expected under normal storage conditions.

None expected.

~~iZ i~L>L~0 ~1~TA~L~ 4~ 4 ~ ~Ip

Acute Oral Toxicity:

Acute Dermal Toxicity:

Acute Inhalation Toxicity:

Eye Irritation:

Skin Irritation:

;kin Sensitization:

Carcinogenicity (IARC; NTP;

OSHA; ACGIH):

Carcinogenicity Studies:

Mutagenicity:

Reproductive Toxicity:

Teratogenicity:

Neurotoxicity:

Subacute Toxicity:

Subchronic Toxicity:

Chronic toxicity:

Absorption I Distribution I
Excretion / Metabolism:

Additional Information:

Low oral toxicity.

Not determined

Not determined

May cause eye irritation.

Prolonged or repeated contact can remove skin oils, possibly leading to dry skin,
irritation, or dermatitis.

Not determined

None of the components in this product at concentrations greater than 0.1% are

listed by IARC; NTP, OSHA or ACGIH as a carcinogen.

Not listed as a carcinogen by IARC, NTP, OSHA, or ACGIH.

No data for product.

No data for product.

No data for product.

Not determined

Not determined

Not determined

Not determined

Not determined

Not determined
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MSDS date: 07-May-2004 Product Name: ALCOMER 123LA

roxicity to Fish:

Toxicity to Invertebrates:

Toxicity to Algae:

Toxicity to Sewage Bacteria:

Activated Sludge Respiration
Inhibition Test:

Biochemical Oxygen Demand
(BOD):

Chemical Oxygen Demand

(COD):

Total Oxygen Demand (TOD):

Biodegradability:

Bioaccumulation:

4,dditional Environmental Data:

Not determined

Not determined

Not determined

Not determined

Not determined

Not determined

Not determined

Not determined

Not determined

Not determined

No data available.

Waste Disposal: Dispose in accordance with local,.state, provincial and federal regulations.

Container Disposal Information: Emptied containers may contain product residue and should not be reused.

U.S. Department of Transportation (DOT):

Not regulated for this mode of transport.

DOT (Bulk) Oil Statement:
This product is considered to be an oil per the definitions in 49 CFR 130.2. If packed in a container with a capacity of
3,500 gallons or more, the Communication Requirements at 49 CFR 130.11 and the Response Plan Requirements at 49
CFR 130.31 and 130.33 apply to Domestic transportation by motor vehicles and rolling stock.

Notification of releases to the National Response Center (NRC), 800-424-8802, may be necessary, In the Washington,

DC metropolitan area, call 202-426-2675.

International Maritime Dangerous Goods (IMDG):

'Not regulated for this mode of transport.
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MSDS date: 07-May-2004 Product Name: ALCOMER 123LA

'iternational Air Transportation Authority (IATA):

4ot regulated for this mode of transport.

Federal Regulations

OSHA Hazardous Substance: This material is classified as hazardous under OSHA regulations

Clean Air Act - Hazardou's Air Pollutants (HAP): This product contains the following Hazardous Air Pollutants (HAP),
as defined by the U.S. Clean Air Act Section 112 (40 CFR 61).

Components CAA Section 112 Statutory Hazardous Air Pollutants
2-propenamide Listed.
79-06-1

Clean Air Act - Volatile Organic Compounds (VOC): This product contains the following SOCMI Intermediate or Final
Volatile Organic Compounds (VOC), as defined by the U.S. Clean Air Act Section 111 (40 CFR 60.489).

Components CAA Section 111 Volatile Organic Compounds
2-propenamide IListed.
179-06-1 ________________________________

Clean Air Act - Ozone Depleting Substances (ODS): This product neither contains, nor was manufactured with, a
.lass I or Class II ozone depleting substance (ODS), as defined by the U.S. Clean Air Act Section 602 (40 CFR 82,
;ubpt. A, App. A+B).

Clean Water Act - Priority Pollutants (PP): This product does not contain any priority pollutants listed under the U.S.
Clean Water Act Section 307 (2)(1) Priority Pollutant List (40 CFR 401.15).

Resource Conservation and Recovery Act (RCRA): Not a hazardous waste under RCRA (40 CFR 261.21).

SARA Section 302 Extremely Hazardous Substances (EHS): This product contains the following component(s)
regulated under Section 302 (40 CFR 355) as Extremely Hazardous Substances.

Components I Section 302 Extremely Hazardous Substances (EHS)-propenamide Listed.
79-06-1 (0-0.05 %)

SARA Section 304 CERCLA Hazardous Substances: This product contains the following component(s) regulated
under Section 304 (40 CFR 302) as hazardous chemicals for emergency release'notification ("CERCLA" List).

Components Section 304 CERCLA . CERCLA Reportable
Hazardous Substances Quantity

2-propenamide Listed. 5000 LBS
79-06-1 (0-0.05 %)

SARA Section 311/312 Hazard Communication Standard (HCS): This product is regulated under Section 311/312
HCS (40 CFR 370), Acute (immediate) health hazard.

SARA Section 313 Toxic.Chemical List (TCL):- This productdoes not contain any component(s) listed on the Section
313 Toxic Chemical List. 0
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MSDS date: 07-May-2004 Product Name: ALCOMER 123LA

;CA Section 8(b) Inventory Status: All component(s) comprising this product are either exempt or listed on the TSCA
nventory.

TSCA Section 5(e) Consent Orders: This product is not subject to a Section 5(e) Consent Order.

TSCA Significant New Use Rule (SNUR): This product is not subject to a Significant New Use Rule (SNUR).

TSCA Section 5(f): This product is not subject to a Section 5(f)16(a) rule.

TSCA Section 12(b) Export Notification: This product does not contain any component(s) that are subject to a Section
12(b) Export Notification

FDA Status: Has been cleared for use as Adhesives complying with 21 CFR 175.105 and also cleared for use as
Acrylamide-acrylic acid resins complying with 21 CFR 176.110, 176.170 and 176.180 used as an adjuvant in the
manufacture of paper and paperboard at a use level not to exceed 2% by weightof the paper or paperboard.

State Regulations

California Proposition 65: This product contains the following component(s) currently on the California list of
Known Carcinogens and Reproductive Toxins.

Components California Proposition 65

2-propenamide Carcinogenic.
79-06-1

ýennsylvania Right-To-Know: This product contains the following component(s) which are subject to Pennsylvania
Right-to-Know disclosure requirement.

Components CAS Number Pennsylvania Right-to-Know

2-Propenamide, polymer with 2-propenoic acid, ammonium 26100-47-0 Not Listed.
;alt
2-propenamide 79-06-1 Listed.

Environmental hazard.
ater 7732-18-5 Not Listed.
IISTILLATES, PETROLEUM, HYDROTREATED LIGHT 64742-47-8 Not Listed.

EENDOR PROPRIETARY T179 Not Listed.

International Regulations

Chemical Weapons Convention (CWC): This product does not contain any component(s) listed under the Chemical
Weapons Convention Schedule of Chemicals.

Domestic Substance List (DSL) Status: All components are- listed on the DSL.

Reason for revision: New MSDS format.

'Product Safety & Regulatory (PS&R) contact. Amy Perkins (757).538-5126
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MSDS date: 07-May-2004 Product Name: ALCOMER 123LA

-"isclaimer: The information contained herein is based upon data believed to be correct. However, no guarantee or
irranty of any kind, expressed or implied, is made with respect to such data or information. The user is responsible for

Jetermining whether the product is suitable for its.intended conditions of use.
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10021 -DRISPAC POLYMER (All grades)

MATERIAL SAFETY DATA SHEET
DRISPAC POLYMER (All grades)

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

TRADE NAME:

CHEMICAL CLASS:

APPLICATIONS: ..

EMERGENCY TELEPHONE:

SUPPLIER:

TELEPHONE:
FAX:

Cellulosic polymer.

Oil well drilling fluid additive. Fluid Loss reducer

281-561-1600

Supplied by a Business Unit of
M-I L.L.C.
P.O. Box 42842, Houston, Texas 77242-2842
See cover sheet for local supplier.
281-561-1509
281-561-7240

Sam Hoskin -Manager, Occupational HealthCONTACTPERSON:

2. COMPOSITION, INFORMATION ON INGREDIENTS

INGREDIENT NAME: CAS No.: CONTENTS: EPA RQ: TPQ:
Cellulosic Polymer 100 %

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:
CAUTION! MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT IRRITATION. Avoid contact with eyes, skin
and clothing. Avoid breathing airbome product. Keep container closed. Use with adequate ventilation. Wash thoroughly
after handling.

May form explosive dust-air mixtures. This product is a/an white powder. Slippery when wet. No significant immediate
hazards for emergency response personnel are known.

ACUTE EFFECTS:.
HEALTH HAZARDS, GENERAL:

Particulates may cause mechanical irritation to the eyes, nose, throat and lungs. Particulate inhalation may lead to
pulmonary fibrosis, chronic bronchitis, emphysema and bronchial asthma. Dermatitis and asthma may result from short
contact periods.

INHALATION: May be irritating to the respiratory tract if inhaled.

INGESTION:

SKIN:

May cause gastric distress, nausea and vomiting if ingested.

May be irritating to the skin.

EYES: May be irritating to the eyes.

CHRONIC EFFECTS:
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10021 -DRISPAC POLYMER (All grades)

CARCINOGENICITY:
IARC: Not listed. OSHA: Not regulated. NTP: Not listed.

ROUTE OF ENTRY:
Inhalation. Skin and/or eye contact.

.TARGET ORGANS:
Respiratory system, lungs. Skin. Eyes.

4. FIRST AID MEASURES

GENERAL: Persons seeking medical attention should carry a copy of this MSDS with them.

INHALATION: Move the exposed person to fresh.air at once, Perform artificial respiration if breathing has stopped. Get medical attention.

INGESTION: Drink a couple of glasses water or milk. Do not give victim anything to drink of he is unconscious. Get medical attention.

SKIN: Wash skin thoroughly with soap and water. Remove contaminated clothing. Get medical attention if any discomfort
continues.

EYES: Promptly wash eyes with lots of water while lifting the eye lids. Continue to rinse for at least 15 minutes. Get medical
attention if any discomfort continues.

5. FIRE FIGHTING MEASURES

AUTO IGNITION TEMP. (OF): NID
FLAMMABILITY LIMIT - LOWER(%): N/D
FLAMMABILITY LIMIT - UPPER(%): N/D

EXTINGUISHING MEDIA:
Carbon dioxide (C02). Dry chemicals. Foam. Water spray, fog or mist.

SPECIAL FIRE FIGHTING PROCEDURES:
No specific fire fighting procedure given.

UNUSUAL FIRE & EXPLOSION HAZARDS:
Dust in high concentrations may form explosive mixtures with air.

HAZARDOUS COMBUSTION PRODUCTS:
Irritating gases/vapors/fumes. Oxides of: Carbon.

6. ACCIDENTAL RELEASE MEASURES

PERSONAL PRECAUTIONS:
Wear proper personal protective equipment (see MSDS Section 8).

SPILL CLEAN-UP PROCEDURES:
Carefully sweep up and put in closed containers. Avoid making dust. Do not contaminate drainage or waterways.
Repackage or recycle if possible.

7. HANDLING AND STORAGE

0

0
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1 0021 - DRISPAC POLYMER (All grades)

HANDLING PRECAUTIONS:
Avoid handling causing generation of dust. Wear full protective chlthing for prolonged exposure and/or high
concentrations. Eye wash and emergency shower must be available at the work place. Wash hands often and change
clothing when needed. Provide good ventilation. Mechanical ventilation or local exhaust ventilation is required.

STORAGE PRECAUTIONS:
Store at moderate temperatures in dry, well ventilated area. Keep in original container.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

INGREDIENT NAME:
Cellulosic Polymer

OSHA PEL: ACGIH TLV: OTHER:
CAS No.: TWA: STEL: TWA: STEL: TWA: STEL: UNITS:

15 10 mg/m3 total
dust

INGREDIENT COMMENTS:
Exposure limits for Particulates Not Otherwise Classified (PNOC) apply to dust/mist/aerosol of the proprietary ingredients
this product. TLV: 3 mg/m3 resp dust; PEL: 5 mg/m3.resp. dust.

PROTECTIVE EQUIPMENT:

00

ENGINEERING CONTROLS:
Use appropriate engineering controls such as, exhaust ventilation and process enclosure, to reduce air contamination and
keep worker exposure below the applicable limits.

VENTILATION: Supply natural or mechanical ventilation adequate to exhaust airborne product and keep exposures below the applicable
limits.

RESPIRATORS: Use at least a NIOSH-approved N95 half-mask disposable or reuseable particulate respirator. In work environments
containing oil mist/aerosol use at least a NIOSH-approved P95 half-mask disposable or reuseable particulate respirator.

PROTECTIVE GLOVES:
Use suitable protective gloves if risk of skin contact.

EYE PROTECTION:
Wear dust resistant safety goggles where there is danger of eye contact

PROTECTIVE CLOTHING:
Wear appropriate clothing to prevent repeated or prolonged skin contact.

HYGIENIC WORK PRACTICES:
Wash promptly with soap and water if skin becomes contaminated. Change work clothing daily if there is any possibility
of contamination.

9. PHYSICAL AND CHEMICAL PROPERTIES

APPEARANCE/PHYSICAL STATE:
COLOR:
ODOR:
SOLUBILITY DESCRIPTION:
DENSITY/SPECIFIC GRAVITY (g/ml):
.BULK DENSITY:
VAPOR DENSITY (air-1):
VAPOR PRESSURE:
pH-VALUE, DILUTED SOLUTION:

Powder, dust.
White.
Odorless or no characteristic odor.
Soluble in water.
1.6 TEMPERATURE (°F): 68

34.2 lb/cu ft; 548 kg/m3
N/A
N/A TEMPERATURE (°F):
6.5 - 8.0 CONCENTRATION (%,M): 1%
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10021 - DRISPAC POLYMER (All grades)

10.. STABILITY AND REACTIVITY

STABILITY: Normally stable.

CONDITIONS TO AVOID:
Avoid heat.

HAZARDOUS POLYMERIZATION:
Will not polymerize.

POLYMERIZATION DESCRIPTION:
Not relevant.

-MATERIALS TO AVOID:
Strong oxidizing agents,

HAZARDOUS DECOMPOSITION PRODUCTS:
No specific hazardous decomposition products noted.

11. TOXICOLOGICAL INFORMATION

Component: Cellulosic Polymer

TOXIC DOSE - LD 50: >25,000 mg/kg (oral rat)

12. ECOLOGICAL INFORMATION

LC 50, 96 HRS, FISH, mg/I: >21,000
ACUTE AQUATIC TOXICITY:

This product is approved for use under the U.S. Environmental Protection Agency (EPA) Region IX (California) General
NPDES Permit which regulates offshore discharges of drilling fluids. Contact M-rs Environmental Affairs Department
for more information.

This product passes the mysid shrimp toxicity test required by the U.S. Environmental Protection Agency (EPA) Region
VI (Gulf of Mexico) NPDES Permit, which regulates offshore discharge of drilling fluids, when tested in a standard
drilling fluid. Contact M-I's Environmental Affairs Department for more information.

13. DISPOSAL CONSIDERATIONS

WASTE MANAGEMENT:
This product does not meet the criteria of a hazardous waste if discarded in its purchased form. Under RCRA, it is the
responsibility of the user of the product to determine at the time of disposal, whether the product meets RCRA criteria for
hazardous waste. This is because product uses, transformations, mixtures, processes, etc, may render the resulting
materials hazardous.

DISPOSAL METHODS:
Recover and reclaim or recycle, if practical. Should this product become a waste, dispose of in a permitted industrial
landfill. Ensure that containers are empty by RCRA criteria prior to disposal in a permitted industrial landfill.

14. TRANSPORT INFORMATION 0
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10021 -DRISPAC POLYMER (All grades)

U.S. DOT:
U.S. DOT CLASS: Not regulated.

CANADIAN TRANSPORT:
TDGR CLASS: Not regulated.

SEA TRANSPORT:
IMDG CLASS: Not regulated.

AIR TRANSPORT:
ICAO CLASS: Not regulated.

15. REGULATORY INFORMATION

REGULATORY STATUS OF INGREDIENTS:
NAME: CAS No: TSCA: CERCLA: SARA 302: SARA 313: DSL(CAN):
Cellulosic Polymer Yes No No No Yes

US FEDERAL REGULATIONS:
WASTE CLASSIFICATION: Not a hazardous waste by U.S. RCRA criteria. See Section 13.

REGULATORY STATUS: This Product or its components, if a mixture, is subject to following regulations (Not meant to
be all inclusive - selected regulations represented):

SECTION 313: This product does not contain toxic chemical subject to the reporting
requirements of Section 313 of Title M of the Superfumd Amendment and Reauthorization
Act of 1986 and 40 CFR Part 372.

SARA 311 Categories:
1: Immediate (Acute) Health Effects.

The components of this product are listed on or are exempt from the following international
chemical registries:
TSCA (U.S.)
DSL (Canada)
ENCS (Japan)
AICS (Australia)

STATE REGULATIONS:
STATE REGULATORY STATUS: This product or its components, if a mixture, is subject to following regulations (Not meant to

be all inclusive - selected regulations represented):.

None.

CANADIAN REGULATIONS:
REGULATORY STATUS: This Material Safety Data Sheet has been prepared in compilance with the Controled Product

Regulations.

Canadian WHMIS Classification: Not a Controlled Product.

16. OTHER INFORMATION

NPCA HMIS HAZARD INDEX:
FLAMMABILITY:
REACTIVITY:
NPCA HMIS PERS. PROTECT. INDEX:

1 Slight Hazard
1 Slight Hazard
0 Minimal Hazard
E - Safety Glasses, Gloves, Dust Respirator
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10021 - DRISPAC POLYMER (All grades)

USER NOTES:

INFORMATION SOURCES:

N/A = Not applicable N/ID = Not determined

OSHA Permissible Exposure Limits, 29 CFR 1910, Subpart Z, Section 1910.1000, Air
Contaminants.

ACGIH Threshold Limit Values and Biological Exposure Indices for Chemical Substances
and Physical Agents (latest edition).

Sax's Dangerous Properties of Industrial Materials, 9th ed., Lewis, R.J. Sr., (ed.), VNR, New
York, New York, (1997).

Product information provided by the commercial vendor(s).

PREPARED BY:

REVISION No./Repl. MSDS of:

MSDS STATUS:

Sam Hoskin/bb

2/January 12,1998

Approved.

January 29, 2001DATE:

DISCLAIMER:
MSDS furnished independent of product sale. While every effort has been made to accurately describe this product, some of the data are obtained from sources
beyond our direct supervision. We cannot make any assertions as to its reliability or completeness; therefore, user may rely on it only at user's risk. We have
made no effort to censor or conceal deleterious aspects of this product. Since we cannot anticipate or control the conditiions under which this information and
product may be used, we make no guarantee that the precautions we have suggested will be adequate for all individuals and/or situations. It is the obligation of
each user of this product to comply with the requirements of all applicable laws regarding use and disposal of this product. Additional information will be
furnished upon request to assist the user; however, no warranty, either expressed or implied, nor liability of any nature with respect to this product or to the data
herein is made or incurred hereunder.

0
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AMERICAN COLLOID COMPANV

one North Arlington - 1500 West Srture Drive
Arlington Heights, Illinois 60004-1434 USA.

(708) 392.4600 - Telex ITT 4330321
Fax (7083 504-6199

50302

MAIERIAL SAFETY DATA SHEET May be Used to comply mith OSIIAs IHaziord Conanunicntion standard,

29 CFR 1910.1200. Standard must be consulted for specific

requi rements.

PRODUCT N~EPua-Gr-L.
Page 1 of 3

section x lifHANDAUC11JLXR' 9 1thrFOIUATION

Hanufactureris Name & Address:

American CoLLoid Company Eeirgertcy Telephone Mumber: 708-392-4600
1500 West Shure Drive Telephone Rtumber for Information: 7013-392-i600
One North Arlington Date Prepared: JuLy 5, 1990
Arlington Heightsi Itlinois.60004

Section II. INGIREDIENTS/1DENTXICY INXOPI-fAON

H azar ico ujs Components1
(Specific Chemical Identity: Common Name(a))

Crystalline Quartz CASE 14808-60-7

OSIIA PEfL
Other Limits

ACGIH TLV Recommended (opt ional )

2-6%*k

Respirable Crystalline Quartz

present (TUA)

proposed (TVA)

Nuisance Dust
. Respirabte
- Total Dust

0.1 ma/r
3

5mgum0
1 smo/ a

0. 1mg/a0 TWIA

50ug/ms TWA

910SH

5oug/m 3TWA <2%

Sma a

* UARNINGS
this clay product contains a cmalt amount of crystalLine sitica which may cause delayed respiratory
disease if inhaled over a prolonged period of time. Avoid breathing dust. Uee WIOSK/KSIIA approved
respirator where ILV for crystalline silica may "ao exceeded. tARC Monooraphs on the evaLuation of
the Carcinogenic Risk of Chemicals to Humana (volume 4Z, 1987) concludes that there is "timited
evidence" of the carcinogenicity of crystaLLine aiLica tohunans. tARC classification 2A.

PRODUCT IDENTIFICATION

Chemical Name: Bentonite Clay
Chemical Family: Natural Mineral. Normtmorillonite
CAS No.: 1302-7B-9
FORMULA: Naturally occurring hydrated atuminositicate of sodium, calcium, magnesium, and iron
WFPA(HMIS: Health - 1, Fire - 0, Reactivity - 0. Specific hlazard - See Section V1
DeC Class: Not Regulated

C- J



AMr-ICANZ COLLOID COMPARY1O
one ?.Jorjh Ariingion -1500 WeS% Shuve Drive
Arlirnjlon Heighis, 1llinoiS W004*1A3-i - USA
(7018) 392-4600 - Telex ITT 4330321
Fax (708) 50-619D

503OZ

Page 2 of 3

IPRODUCT VAME : PLLUG--G]EL

Section X11r P~YSIc~L/cRmcfc 1 xL ctN~\cTERI~xCg

Bolting Point A I-ot Applicable Specific Gravity (420 1) - 2. ,
Vapor Pressure (m Hg.) - Rot Applicable Melting Point N Not Applicable
Vapor Density (AIR = 1) Not Applicable Evaporation Riite (Dutyl Acetate 1) -Not Applicable

Solubility in Water - Regtigible
Appearance and Odor - Pale urey to buff pouder or granu.les, odorless

section IV r"ilx AN~D MCPLOBIO)N MVA=1J DAT]A

Flash Point (Method Uied)
Flammable Limits .
Extinguishing $adfa
Special Fire Fighting Procedures
Unusual Fire and Explosion Hezarde

got Applicable
- Not Applicable LEL- -
- Not AppiicnbLe

I inoroanic 'tinor!0/Ron-Flamairbl&
- Not Applicable

UEL- -

Section v IiFAcTTvITrY DA\TJ-

Stability Unstable -
Stable - X

Conditions to Avoid - None Xnoan

InCompatibll|ty (Materials to Avoid) - None Kifbun
Hlazardous tecomposition or Ry-productz None Known

9a8ardouS Polymerization May Occur
Witil Rot Occur - X

Conditions to Avoid - Ilone Knoun

S~ection V1

Route(s) of Entry: Inhalationi Yes Skin? go Ingestion7 No

Health Ralards (Acute and Chronic) - May cause delayed respiratory disease if duct inhaled over a

prolonged period of time.

Carcinogenicity: RTP? ge YARC Monogr'ephs7 Yes OSHA Regulaetd? go

1ARC Monographs on the eValUation of the Car~lnogenic Risk of Chemicals to Humans
(volume 12, 1987) conctudes that there is "limited evidence" of the corcinovenicity

of crystalLim slltca to human&. ARC classificntion 2A.

Signs and Symptoms of Exposure - Excestive Inhalation of dust may result In shortness of breath arnd

reduced pulmonary function.

Medical Conditions Generally Aggravated by Exposure - Individuals ulth pulmonary and/or respiratory

disease including but not limited to asthma
and bronchitis should be precluded from

exposure to dust.

Emergenty and First Aid Procedures - Eyes - Ftushimith uater.

- Gross inhalation of dust - RemoVe to fresh air; give oxygen or

artificiai respiration if necessary-L
get medical attention.

a -"J
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AMERICAN COLLOID COMPANY

One North Alinglon - 1500 West Shuie Dfive
Arling~loi Heights. Illinois 60004-1434 - USA
(708) 392-4600 - 'Telex ITT 43M0321
Fax (708) 506-6199

lot

Page 3 vi 3

PRIODUCT 14AME: PLUG-GEL

Section VIX PRRCAU10I118is •O SAYT MIILYNG AID USH

Steps to be Taken in Case MateriaL Is Reteazed or SpIlled - Vacuum if possibletoavoid genernting
airborne dust. Avoid breathing, dust.
Uear an approved respirator. Avoid adding
water, the product will become slippery
when wet.

Uaste Disposal Method - FoLlow federal, state and local reoutations for solid waste.

Precautions to Be laken in Handling and Storing - Avoid breathino dust, use HIOSHI/HSIA approved
respirator where ILV limits for Crystalline Silico

.may be exceeded.

Other Precautions - SLippery when wet.

seatiolra Vill CONTROL5 MM~2StTU?

kespiratory Protection (Specify Type) - OSIIA standard 1910-.134 or ANSI ZBB.2-1980 spcification,

Ventilation - LocaL Exhaust - As appropriate SpeciL. - None
- Mechanical. (General) - Ac appropriate Other - Nlone

Protective GLoves aot Required Eye Protection - Recommended

Other Protective CLothing or tquipaient.- None
Work/Hygienic Practices - Use good housekeeping practices.

The information herein has been compited from sources believed to be reliable and is accurate to
the best of our knowledge. However, American CoLtoid Corpany cannot give any guarantees regarding
information from other sources, and expressLy does not make any varranties, nor assumes any
Liebility, for its use.

-l,'
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PROIDIJC' NAMLE- SUP'ER GEL.X0 Page 2 of 3

secdsoI IV FIRE AND EXPLJOSION HAZARD DATA
Fl0311 Point (AlehOd U410d): NDI Available. FIRammable Lizmti Not Availub~e, ULf -NA. UIEL - NA,

Extinguishing Niedin' Not Applcable. SP~rilil Fire Fighting Procedure: Not Appi loahl..
PUMsAl PKi-eEmP10ios Hazards; Pro&Ict gmy P03e poocible dogs =Plosion undcrQxrendi rM crecurritanme or coridifons.

Section V REAMMVIY DATA
stability.t lbile Conditionvilt@ Avoid - NonelKnown.
Ininmpatlitity (Adwivi4l to Avoid)l; Powerful oxidizing agents ancb as fluorine, chlorine trifluoride, ranigansu tinoxide, ect
Hazardous Dectimpsli'tOn Or AP-Prodnets: Silica will dissolvo in bydrefluiric acid Producing a corrosive gAS, silicon tetrafl~mile.
Hazardous Poyneiztin W Nlor Occur Conditlots to Avoid - Naone Kisown.

Settion V1I HEALTH HAZARD DATA
Route(i) of Entry: Inhalation? Yes Skin? No ingestion? No
Health Hazards (Acuate and Chronic)-

[nabaoatlon Breadirig silica dust may not cause noticeable injury or fflne!A even though permatent lung damage 'nay be
occumas. lrdialarion of dust May have the fl~lowirx ser ons cilronic health effects:
fiiiewicsi; Exceativu inbalation of respitable ciystalinre silica dust may cause a progiessive, disabling and someximes-fatal
lung disease called 511icas15. Symiptomsa include oough, shortnessoF breath wheezing. con-specitia obosi illness and reduced

Pulf)O~ryfusaon.SmokinZ exic~erbftes thsis disease. Individuals with silicosis ame pyedispoad to develop tubeirculosis.
~&MU~u1S: Te Iternationl A~ny for Rxbcsirch oin Cazicor has deemninad tWhatciysAllesilica inhaled in Uefotsibr of

quartz at cisi-obalite front ocmkpatinal sousmes is arm eic to bnas(raq acngici inms.Rfrt
VP monok a Silam esil f* Ct (b ihd In ri 97) in cwnjucicin WOt the use of these
D2BZCTals. T014ionsl Toxicolg Pnogriuica2 siq -respirable crysralliTle silica a~s lremonb ly 4nticpajtd to be a
carcinogen". For ftirther information See: "Adv'ems effccts of Cryminline Silica Zxposurp" publiahud by the American
Thqracf S5ciety Medical Seclion of ffinekaripau Lung Associaktimn American Journal of Rmspiratory and Critical Came
Medkimie Volume 155, pope 763-76.!,1997.

other Data with Pessibl* FRleva~ncei u Hiuman Health; lilt small quantities vf c stalling silica (qua=rt) foiund in thi3 poduct ame
under ncrmal cdiin.ahrlycowted with an unTemovabic laye fairbu sxlsmdo eoiaca. 1AFC(o.819

p.191-192) has stated that crysialline silica (quartz] cant differ iin toxiri- de di o~ti, mineahwt hc ti ~iect
sut~dcs 3niR 1o.42, 1987 p~ §6) whicli Pted that the toxic tffrcrofciyat'llino s'ilica (quarlz) is reduced by the "protective
affect ...due tnainl' to clay mnamtra

carctrnogeniciiy- NTP? No IAKC Monographs? Yes OSH7A Regulated? No
Signisand Symplotits f EzpDaure: Excesive ixhi~iato of pimatod dwtetmay resul in shulness obreathb and reduceid palmonary

Medical Conditions Generally Aggrsvated by Erposure: individals with respitatory disease, including but not limited to, wutibma
and bronchitis, ar aubject to eye Irritatio should mo be exposed to itspirable crysalline silica (quartz) AUSt.
Ensargenty and Firsit Alid Pricedures,

Eyes &-Skin., Flush with waxer.
Gros Inhalation of Oustz Remove to fresh air; aivv oxygen or nrtficWa respiration if necessary. acek medical attention.
Ingestion: ifklage amcuma anc swallo'iad, Ac itimjediatc tnedioEJl attention.

Sectionu~f PR~ECAUTIONS FOR RAFE HANDLING AND USE
Stagps to be Taken in Cass Material is Reliased or Srmilled: Vsicuwno if peasible t6 hvoid genceating airbore dust. Av old hueathitig
dust. Wear an appnved respiracar. Avoid adding water; product will become slippery when Wet.
Waste 1)iqisal Method: Bury in an approved sanitary landfill, in accordance with federa, state and local regulations.
Precautions to Be Taken in Handling and Storing: Avoid breathing dual, use N10SftWMS~iA approvcd-resirator whene TLV
limits for Cwyiuallice Silica may be "cvcc;"d
otber preaultiaoa; slippery when wet.

1500 W. Bkiurt Eh., Arlimuin HvtghMs iflinoti 6W00 (+A14I800. 537.9948 11e1l+1 847,392,35600 te W-ti a47.577.3571
Capyrialh1 20Ct CETCO All rghbh imacwd.

C151'O Is a wt~olly owflnA Ptboidimy ofA.MCOL I emutitnt Corp.,
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MATERIAL SAFET1 DATA KEBET 1"Y bg W MOM* o1ywith{lAs HaS M d Cw MunkTl io Sum'A, 29 CF' 1910.1 lnO.
lIl d , nW,, be co,,uled •b, l r quIrmen. 691O69101

PRODUCT NAME: sUPi•R GEL-X@

Section I MANUFACTURER'S JNFORMATION
MANUFACTURER'S NAME & ADDREMSS: Date Prepared: June 1, 2002

CEM - DOraing Pmfdtca GPwp Teleplhoae Number; 347-392-5600 pal 347-506.51 go
ISMO West Shafe Driyo EMERGErNCY CONTACT, CEMTR•C 80-424-93q0
Aring~tol HRigbts, IL 60004 E-mail: www.cetco.cog

Setikn 1[ HAZARDOUS INGREDIENTS/IDENTITY IMORMATION
RAZARWUS COMPONENTS; Other Limit& s

(Speoific Chemical ]dentity: Coomnon Name(s)) 0 5HAj lV RMLomnieed
Crstalline aflz: CASN 14808-60.7 < 1%
kepirable Crystaunme Qotart= OSH <2%

Presnt (I•A) 0. 1 mg/r? 0. 1 -iO uzfv ND¶
ProPo0ed (TWA) 50.0 UBW

Nuisance Dust
Resprable 5 Mgt"? Sm/
Total ODst I5 mg/mn 10 mg/a

WARN'G; .Tis Product conut!s a s=all amout of ystalline silica, which may cam del&yd ree ory diseas .f over
£prolonged period of tirn Avoid breatl~ig dust. Use NIOSWMtIIA approved resipiratiur w. Ye 6wry Ibrstelline silica ((Quar1m)

may be exc.eded. .,RC Monograpns on th. evaluaion of ite Carcinogenic Fisk of Cheaicals to Humans (volume 6i, 1997)
omcludes that crysztalnu silia ia carcmogic to hunm in the focm of quartz. ]ARC clasification 1.

Tht • USa! rafiieof oryinliwe silca •(9 uarz) found in this product are, under normal conditios, narurIll coted wih• an
unremovame.!•jer of rau. s-pbv'.s tilca arni'or bensene clay. I APC (vol. 65, 1997. pg. 191-192) has srai:eA tha crystalline silica
(qumt•,) can itunerm toxiitt dep~dag ou t. r wifali which it is conabi .clt-ig 'to die• i, IAFKC •vo.4.2, 1987,.. 86) whidi
stoate ins te texic oifect or czystailiie silca (quart) is ducred by the 'pro-tr•edeffcc,.,4ue mainly to dtay mineraul...

National ilstitte far Ocuqpatlomal Safrty mud I~ea{c• (WIOSHI) has recommended that ihe penriesiblc exposure limit be changed
to 50 mtcrograms respir~eb free silica pcr cubic nsultar of air (0.0}5 wsgf n3 ) as determined by a full shift saple up wo a 10 hour
working day, 40} how-s per week. •.e: 1 974 NIOSH oriterla for a recommnended Standard for Oc.cupaltional Eli pQUum to Crystallrne
Silica should be consulted for more detailed information.
P•lL- OSH.]A Permiss-ble Exposure Limit."
TIA'V - Americ.±• Con fernce of Oo•-emme~rtl lnduslraHyglenist (ACGJN) Threshold Lhimi Value.
TWA - S hour time weighted aver'•e
Note The Permissible Ilpcisur-e Limits (P]EL) repme above are the pro . 1989 ]imita Itat were rehintotd by, OSflA June 30,1I993

following a decisioe by the United Suta'es Ciruit Court of Appeads for t~he 1 lth C2irotilt. Federal OSH-A Ls now eoftircing thoe• PELs.
More reslrioive exposure limint may be enforced by some other .jutiidutioos.

Chemical Name: Di Mixtur of Inorlganic Misbra COmvndsO~]•k.
NFPAAIIMIS: Health -2, Fire - 0, Reactvivty -0O, Sipecific Ha.rd - St5 ,Seciio•s Vi.
Slit ta Qass: NOtte ueated OT/49 [M]G ICA / ATA,
Section iit PHYSICiAL/UIIMICAL CHARACTERISTICS
Boiling Point: Not Applicable. Speelc Grniy (H50 r= s): 2.5

Vapor Preura (rmm T-Tg. Not Applicobkle Meltlng Pomnt., 1400'F
Vtpor Density (AIRe i): Not Applicable. *cupbrasme n Rota (B0ryl Acetate p m) Nu b Applicabls.
Solabity i- Water: Negligible. Aplparant li Odor T hn or be |li Vl ueyOt1sdxwdwrmifbv odlima

1ote W. -alwr Dr., ¶1,, 11 , iEuciXlitus tiliELi) re orte USAb / ve a 00t52he9p 4 / {ni t1 h47.39Z5500t lr x 4-i nstat.dby.5S J 3

C:opwrghSe •O CCTQO All riht• r~esaed,CETCO Ii Name-lly oDryd Wulxry ofoAMCnrL laniiclnea Corp.
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P~RODUCT NAM:3 SVPER GEL-XIR Page 3 00i

section VIII CONTROL MEASURES
inspiratory Prvtutioon: use appropriate resplratoiy Pr~otltic for rmpirable PfiftImuo ban~d on comidersti. oi of Airborut

wOrkplace concemtwtion and duratiun of e~xposure arising from invonded end W&,C Refer to thec moeic rtcif standards of' ANSI (rz&92)
OSHA (29 CFR, 1910-134), MSflA (30 CFPR Pamt 56 and 57) and N)OSH- Re piratae Derisiot Logic.
Voutilation. Ujsc loc] exhausl as required to maintain exposures br-law applicable wocupational expcsure limits (See Swjom,' MI. see
also ACQIR 'Indust~ad Ventilation - A Manual fbr Recmmcnd Pradice", (iZw'rent edlzkan).
Protacth'c Gloves. Not Required. Eye PrObdciDIs; Rccowsrmwded.
Other Protectivea~lothia or Equipment; None. Werk/li ieiik Pructtw 'Use huco 1 S

stttloin IX REGULATORY INFORMATION
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1.0 Introduction

The Lost Creek Project (Project), a proposed in-situ uranium mine, is located in
Sweetwater County, on the northeastern edge of the Great Divide Basin of south-central
Wyoming, approximately 38 miles northwest of Rawlins. This report describes the soils
in Mine Unit 1 (MU1) of the Lost Creek Permit Area (Figure MUl A3-1-1).

Soils in Sweetwater County have not been mapped as part of the National Cooperative
Soil Survey (NCSS), although two empirical studies were conducted at the 1:100,000 and
the 1:500,000 scales (Munn and Arneson, 1998 and 1999). AATA International, Inc.
(AATA) of Fort Collins, Colorado completed an Order 3 field survey of the Permit Area
in the summer of 2006. The results of the Order 3 survey were submitted to the Land
Quality Division (LQD) of the Wyoming Department of Environmental Quality (WDEQ)
in December 2007 as Appendix D7 of the Lost Creek Permit application (LQD
Temporary Filing Number [TFN] 4 6/269).

In accordance with LQD Guideline No. 1 (WDEQ-LQD, 1994), a more detailed Order I
soil survey is needed for the portions of the Permit Area, where mining-related surface
disturbance is proposed. Order 1 soil surveys were conducted in 2008 and 2009 for the
Plant site (2008), the deep injection well locations (2009), and MUI (2008). The results
of the surveys for the Plant site and the deep well locations are discussed briefly in
Section D7.4 and in more detail in Attachments OP-Sa and OP-5b to the Operations Plan
in the main permit document. The results of the survey of MU1 are included in this
addendum to the MU1 package. As the areas for additional mine units are delineated in
more detail, Order I surveys will be conducted and the results submitted with the
respective mine unit packages.

Before commencing the Order 1 soil survey in 2008, AATA discussed the scope of the
survey, via e-mail, with WDEQ-LQD. The e-mail correspondence is included as
Addendum MUI A3-1-1.

2.0 Methodology

The Order I soil survey work plan was developed based on LQD Guideline No. 1
(WDEQ-LQD, 1994). The soil survey was conducted according to protocols in the
National Soil Survey Handbook, which provides the major principles and practices used
in standard soil surveys (Soil Survey Staff, 1993). Information was recorded on Soil
Description Field Sheets. Copies of all the original sheets are included in Addendum
MU1 A3-1-2.
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Due to the irregular shape of MUl, the study area was defined and mapped as a
geometric block for easier reference. The MUl study area includes the MU1 pattern area
and connecting roadways (Figure MU1 A3-1-1). Mine Unit 1 has an anticipated
disturbance area of about 50 acres. The Mine Unit 1 study area includes approximately
140 acres. The exact boundaries of Mine Unit 1 depend on delineation drilling, which is
still underway; hence, the study area is larger than the anticipated disturbance area to
ensure adequate coverage.

The Order 1 soil survey fieldwork was completed in September 2008 by Dr. Jan Cipra
with the assistance of Ethan Brown and Duncan Eccleston of AATA. The soil samples
were analyzed by Energy Labs in Casper, Wyoming, in September and October 2008.
The field survey data were digitized and incorporated in a Geographic Information
System (GIS) database by AATA. The soil field mapping was done on high-resolution
black and white satellite images of the study area at a scale of 1:4,800.

2.1 Soil Survey

A reconnaissance survey was conducted from September 2 through 5, 2008, in order to
select locations for backhoe excavation of soil pits and profiles, and for soil sampling.
The reconnaissance survey was conducted by traversing the MU1 study area and visually
examining the surface variations. Soils were examined in more detail at 28 locations,
where a 3-inch diameter hand-held soil auger and a 16-inch tile spade were used to
excavate soil "pits". The pits were excavated to a depth of 60 inches, or to the C horizon.
The soil characteristics were observed and recorded with depth. Photographs of all the
soil pits are included as Addendum MU1 A3-1-3a. In addition to the 28 pit locations,
observations were also made at several of the mud pits excavated for Project-related
drilling in the Permit Area. Pits from the MU1 study area were also compared to pits at
the Plant site, which were excavated during the same field session in September 2008
(Attachment OP-5a to the Operations Plan in the main permit document).

Based on the soil pit and the mud pit observations, ten soil "profile" locations were
selected to describe and sample. Three soil mapping units (SMUs) were described and
sampled: the Poposhia Loam, the Teagulf Sandy Loam, and the Pepal Sandy Loam. In
the Poposhia Loam mapping unit, two locations were described and sampled. In the
Teagulf Sandy Loam mapping unit, three locations were described and sampled. Five
locations were described and sampled in the Pepal Sandy Loam mapping unit, which
comprises the largest areal extent in the MU1 study area.

Some soil profile locations were selected to correspond with soil pit locations in order to
ensure sampling was adequate to represent the spatial variability of the soils. The soil
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profiles were excavated by a backhoe, which allowed for more detailed observations.
Each excavation was approximately 15 feet in length, five feet in depth, and four to five
feet in width, oriented in an east-west direction to provide good lighting on the north soil
face for descriptions and pictures. The bottom of each profile was flat for a length of five
feet, with a 45-degree slope at one end for access.

The profiles were excavated and described from September 8 through 10, 2008. Soil
samples were collected from September 8 through 11, 2008. Between three and seven
horizons or sub-horizons were described and sampled at each soil profile. The upper and
lower boundary of each layer was delineated with a nail, and then representative, depth-

integrated samples were collected by scraping the exposed soil into a Ziploc bag. Each
sample was labeled with a unique identification code. Photographs of all the soil profiles

are included in Addendum MU1 3-1-3b. A preliminary soil map was developed based
on observations from the soil pits, profiles, and mud pits.

Four additional pits were excavated on September 12, 2008, to verify and fine-tune the
soil map. Table MU1 A3-1-1 lists all the pits and profiles in the MU1 study area.

2.2 Laboratory Analysis

After examining the soil profile descriptions, samples from four of the eight soil profiles
were selected for laboratory analysis (The numbers of samples were not proportional to
the areal extent of each SMU.). Laboratory analyses included the topsoil suitability
criteria noted in LQD Guideline No. 1, soil texture, and soil fertility parameters. The
analyses were performed by Energy Laboratories in Casper, Wyoming.

The soil profile samples were generally taken from a single horizon but, in some cases,
adjacent horizons or sub-horizons were combined if morphologically similar. The

sampling locations are shown on Figure 1. Table 2 lists the sampling locations and
depths. Samples from MU1PR23 (MU1PIT23) were selected for laboratory analysis.
MU 1 PR23 occurs near the soil boundary between the Teagulf SMU and the Pepal SMU.

However, examination of the soil profile indicated that MU 1 PR23 is representative of the
Teagulf SMU.

3.0 Results and Discussion

3.1 Soil Survey
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Three SMUs were identified in the MU1 study area: the Poposhia Loam, the Teagulf
Sandy Loam, and the Pepal Sandy Loam as described below. The SMUs were identified
based on comparable soils near the Permit Area that were officially surveyed and
described by the National Resource Conservation Service (NRCS). The color of the
SMUs is described as moist, crushed and broken.

Poposhia Loam: This soil formed in calcareous loamy alluvium. This deep,
well-drained soil occurs in narrow swales and comprises a small proportion of
the study area. Typically, the surface layer is about a six-inch-thick dark brown
sandy loam. The next layer is about an 18-inch-thick dark yellowish brown clay
loam or sandy clay loam. The substratum is a brown or yellowish brown loam or
coarse sandy loam to a depth of 60 inches or more. Its slopes range from zero to
one percent.

Teagulf Sandy Loam: This soil formed in calcareous loamy or sandy alluvium,
and is influenced by sandstone, siltstone, and mudstone or shale bedrock.
Comprising a small proportion of the study area, this shallow, well-drained soil
occurs on side slopes and upland ridges of slightly dissected plains. Its slopes
range from three to seven percent Typically, the surface layer is about a three-
inch-thick brown or dark yellowish brown loam. The next layer is about a seven-
inch-thick dark yellowish brown sandy clay loam or heavy sandy loam. The
substratum is a brown or yellowish brown loamy coarse sand or coarse sand to a
depth of 60 inches or more. Substrata consisting of silt loam or sandy clay loam,
also occur but are less prevalent.

Pepal Sandy Loam: This soil formed in calcareous loamy alluvium. This
moderately deep, well-drained soil occurs on gently (one- to three-percent
slopes) undulating uplands and comprises a large proportion of the study area.
Typically, the surface layer is about a four-inch-thick dark brown or brown
coarse sandy loam. The next layer is about a 15-inch-thick dark yellowish brown
clay loam or sandy clay loam. The substratum is a dark yellowish brown loamy
coarse sand or coarse sandy loamto a depth of 60 inches or more........

3.2 Laboratory Analysis

The laboratory report is included as Addendum MU1 A3-1-4, and the laboratory results
are summarized in Table MU1 A3-1-2. The term "topsoil" in this report refers to soil
horizons that occur at the surface of undisturbed soils. The term "subsoil" refers to soil
horizons that occur below the topsoil. All topsoil and subsoil laboratory samples were
within the Suitability Criteria for topsoil listed in WDEQ-LQD Guideline No. 1 (shown
in Table MU1 A3-1-2).
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The analyzed topsoil samples had textures of loam and clay loam. The topsoil depths
generally ranged from six to 12 inches, with the exception of one sample depth of 24
inches. The organic matter contents ranged from 0.8 to 5.6 percent. Although organic
matter is not a criterion, a higher organic matter content is, in general, directly related to
revegetation potential. The saturation values ranged from 27 to 54 percent, which is at

the lower end of the prescribed range.

The subsoil samples were loams and sandy loams, with depths ranging from six to 60
inches. Their organic matter content ranged from 0.3 to 1.2 percent. The organic matter
in subsoil samples taken outside the Poposhia Loam unit ranged from 0.3 to 0.5 percent.
These values are low, and are not favorable to vegetation establishment. The percent
saturation (ranging from 31 to 43 percent) of the subsurface samples was at the low end
of the prescribed range.

4.0 Evaluation of Soil Suitability

The topsoil of all three SMUs provides a favorable medium for plant growth, though the
depth of topsoil varies between units. The primary suitable characteristics are organic
matter content and favorable water holding capacity due to texture. The Poposhia Loam
provides about 19 to 24 inches of topsoil material favorable for plant growth. The
Teagulf Sandy Loam provides about six to 12 inches of topsoil material favorable for
plant growth. The Pepal Sandy Loam provides 14 to 18 inches of topsoil material
favorable for plant growth.
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Table MU1 3a-l-1 Soil Sampling Locations (Page 1 of 2)

Pit or ProfileNumber (1) Location Soil Designation Date Excavated

MUI1PIT1 East end of Mine Unit 1. Near 2006 LCSP10. Poposhia loam 9/2/08
MU1PIT2 East end of Mine Unit 1. Near 2006 LCSP1O. Poposhia loam 9/2/08
MU1JPIT3 South central portion of Mine Unit 1. Pepal sandy loam 9/2/08
MU1PIT5 Central portion of Mine Unit 1. Near 2006 LCSP9. Pepal sandy loam 9/2/08
MU 1 PIT6 East portion of Mine Unit 1. Pepal sandy loam 9/3/08
MU1PIT7 East portion of Mine Unit 1. Pepal sandy loam 9/3/08
MU1PIT8 East portion of Mine Unit 1. Pepal sandy loam 9/3/08
MU I1 PIT9 East portion of Mine Unit 1. Pepal sandy loam 9/3/08

MU1PITlO Central portion of Mine Unit 1. Pepal sandy loam 9/3/08
MU 1 PIT1 1 Central portion of Mine Unit 1. Pepal sandy loam 9/3/08
MU1PIT12 Northeast portion of Mine Unit 1. Pepal sandy loam 9/3/08
ML1PIT13 North central portion of Mine Unit 1. Expanded to soil 9/3/08 (Expanded 9/11/08;

profile. Sampled for laboratory analyses. Teagulf sandy loam Sampled 9/11/08)
MU1PIT14 North central portion of Mine Unit 1. Poposhia loam 9/3/08
MUlPIT15 Central portion of Mine Unit 1. Expanded to soil profile. Toposhia loam 9/3/08 (Expanded 9/11/08;

Sampled for laboratory analyses. Sampled 9/11/08)
MU1PIT16 Central portion of Mine Unit 1. Expanded to soil profile. Teagulf sandy loam 9/3/08 (Expanded 9/8/08)
MU1PIT17 Central portion of Mine Unit 1. Teagulf sandy loam 9/4/08
MU-1 PIT18 Central portion of Mine Unit 1. Poposhia loam 9/4/08
MUT1PIT19 Central portion of Mine Unit 1. Pepal sandy loam 9/4/08
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Table MU1 A3-1-1 Soil Sampling Locations (Page 2 of 2)

Pit or ProfileNumber Po) Location Soil Designation Date Excavated

MU1PIT20 Central portion of Mine Unit 1. Pepal sandy loam 9/4/08
MU 1 PIT21 West portion of Mine Unit 1. Teagulf sandy loam 9/4/08
MvU 1 PIT22 West portion of Mine Unit 1. Teagulf sandy loam 9/4/08

MUIPIT23 West portion of Mine Unit 1. Expanded to soil profile. 9/4/08 (Expanded 9/11/08;
Sampled for laboratory analyses. Teagulf sandy loam Sampled 9/11/08)

MU 1 PIT24 West end of Mine Unit 1. Pepal sandy loam 9/4/08

MUl PIT25 Southwest portion of Mine Unit 1. Teagulf sandy loam 9/4/08

MU1PIT26 Southwest portion. of Mine Unit 1. Expanded to soil profile. Pepal sandy loam 9/4/08 (Expanded 9/11/08)

MU 1 PIT27 West portion of Mine Unit 1. Teagulf sandy loam 9/4/08

MI 1 PIT28 Southwest portion of Mine Unit 1. Teagulf sandy loam 9/4/08
MU1PIT34 West end of Mine Unit 1. Pepal sandy loam 9/5/08
MUIPR50 East portion of Mine Unit 1. Sampled for laboratory Pepal sandy loam 9/11/2008 (Sampled 9/11/08)

analyses.
MUIPR51 Central portion of Mine Unit 1. Pepal sandy loam 9/11/08

MUIPR52 Northeast portion of Mine Unit 1. Near MU1 PIT12. Pepal sandy loam 9/10/08

MU1PIT55 East end of. Mine Unit 1. Near 2006 LCSP10. Poposhia loam 9/12/08

MU1PIT56 East portion of Mine Unit 1. Pepal sandy loam 9/12/08

MU1PIT57 Central portion of Mine Unit 1. Poposhia loam 9/12/08

MU1PIT58 Central portion of Mine Unit 1. Pepal sandy loam 9/12/08
o Pit/Profile Numbers 4 and 29 through 35 were located at the Plant site (see Attachment OP-5a in the main permit document). Pit/Profile

Numbers 36 through 49 were not assigned to any sampling locations.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009





Addendum MU1 3-1-1

E-Mail Correspondence with WDEQ-LQD



From: Ethan Brown [mailto:ethan.brown@aata.com]
Sent: Wednesday, August 27, 2008 2:02 PM
To: Bautz, Melissa
Cc: Ping Wang; Roberta Hoy
Subject: Soil Survey at Lost Creek

Hello Melissa,
AATA has the opportunity to complete the Order One survey of the Lost Creek proposed
facility site and Mine Unit One this coming week (September 2nd - 5 h). The current plan
is to walk the area and dig shallow pits to determine the quantity and distributions of the
different soil types in the area. After approximately three days of evaluation, one to two
locations per soil type will be chosen for profile excavation. Each profile will be:
approximately 5 feet deep and will be large enough to allow entry. Based on the previous
Lost Creek Sub-Order Three survey, we expect to encounter relatively few soil types in
the two areas. Therefore, we anticipate the need for approximately 5 to 10 soil profiles.
Samples will be taken from at least one profile in each soil type. The samples will be
collected from the middle portions of each main horizon down to the C Horizon. The
samples will be sent to Energy Laboratories in Casper Wyoming where they will be
analyzed for topsoil suitability. The parameters will include:

pH,
EC,
Saturation percentage,
Texture,
SAR,
Selenium,
Boron, and
Coarse fragments.

Because of the limited soil surveying in this area prior to Lost Creek's work, it may not
be possible to correlate the soils with existing SCS soil series. Both the State: Soil
Scientist and the Sweetwater County Soil Scientist have expressed their willingness to
help if necessary. However, we have been focusing on topsoil suitability rather than the
identification. of SCS soil series.

Please let us know if you have any questions or concerns.

Thank You,

Ethan Brown
Environmental Specialist
AATA International, Inc.
2240 Blake Street, Suite 210
Denver Colorado, USA 80205
Office Phone: 1-720-974-2550
Cell (Field Phone): 1-970-443-8448

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009

Addendum MUI 3-1-1 Page 1



From: Moxley, Mark [mailto:mmoxle@wyo.gov]
Sent: Thursday, August 28, 2008 1:09 PM
To: Ethan Brown
Cc: Bautz, Melissa
Subject: RE: Soil Survey at Lost Creek

Ethan,

I just reviewed the soils section of the permit application and I thought it might be good
for you to see my draft comments. If you have any questions please feel free to contact
me.

Mark Moxiey

RE: Soils, Appendix D-7
1. Lands to be affected by the operation (plant site, parking/laydown areas, ponds,

roads, wellfields, etc.) must be outlined on the soils map.
2. The soils map should be presented at a normal, engineering scale (i.e. 1"-400' or

1"-500'). The township, range and county should be! clearly noted on the map.
3. The soils on lands to be affected by the operation must be mapped at an Order 1-2

.le v e l.
4.:: A map must:be presented to show topsoil suitability/stripping depths,
5. Coarse fragments: is one of the criteria listed in Guideline No. 1 for establishing

soil suitability. However, where soils resources are limited and marginal in
quality LQD recommends that coarse: fragments not be used as the determining
factor for soil suitability.

6. The volumes of soil to be salvaged and stockpiled from the various:major affected
areas should be listed.

7. The person(s) who conducted the soils study should be identified.

From: Bautz, Melissa [mbautz@wyo.gov]
Sent: Thursday, August 28, 2008 8:42 AM
To: Ethan Brown
Cc: Moxley, Mark;: Roberta Hoy
Subject: RE: Soil Survey at Lost Creek

Ethan
This seems like a reasonable, good plan to quantify and qualify the soil at Mine Unit 1. I
have no problems with this approach. Thank you for the information.
Melissa
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Notice Page

The IMC memory full error had occurred,
a normal output was not able to be executed.

Please refer to the operation manual for
the solution method.



Addendum MU1 3-1-3a

Soil Pit Photographs



i. tzast ena ot Mine Unlit i. rnnea to aeptn o0i J4 in.

Mine Unit 1 Pit 2 which is approximately 25 ft north of Mine Unit 1 Pit 1. Vegetation
on site had 50% ground cover, including 30% sage, 15% grasses & 5% other cover.

Drilled to depth of 23 in.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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Mine Unit 1 Pit 3. Central portion of Mine Unit 1. Vegetation covers 50% of ground
with grass up to 1 ft. Site is near three old drill sites which are a year old. This site is

approximately 25 ft north of major E-W access road. Drilled to depth of 31 in.

Mine Unit 1 Pit 5. Central portion of Mine Unit 1. Vegetation on site had 50% ground
cover, including 30% sage, 15% grass & 5% litter & other cover. Drilled to depth of 33 in.

Lost Creek Project
WDEQ-LQD Mine Unit I Application
December 2009
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Mine Unit I Pit 6. East portion of Mine Unit 1. Elevation 6960 ft. Vegetation on site
had 30% surface cover, including 35% sage roots & 5% grass & other cover. Drilled to

denth of 35 in.

Mine Unit I Pit 7. East portion of Mine Unit 1. Elevation 6949 ft. Vegetation on site
had 30% surface cover, including 25% sage roots & 5% grasses and other cover. Site

was disturbed. Drilled to depth of 48 in.

Lost Creek Project
WDEQ-LQD Mine Unit I Application
December 2009
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Mine Unit 1 Pit 8. East portion of Mine Unit 1. Elevation 6952. Vegetation on site had
35% ground cover, including 30% crushed/live sage & 5% grasses & other cover. Site

was disturbed. Drilled to depth of 42 in.

Mine Unit 1 Pit 9. East portion of Mine Unit 1. Elevation 6962 ft. Vegetation on site
included 25% sage & 5% other cover. Site was disturbed. Drilled to a depth of 42 in.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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Mine Unit 1 Pit 10. Elevation 6968 ft. Vegetation on site had 60% ground cover,
including 40% sage, 10% grasses & 10% lichens & other vegetation. Drilled to depth of

Mine Unit I Pit 11. Central portion of Mine Unit 1. Elevation 6965 ft. Vegetation on
site had 65% ground cover, including 40% sage, 20% grass & 5% other cover. Drilled to

depth of 36 in.

Lost Creek Project
WDEQ-LQD Mine Unit I Application
December 2009
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Mine Unit 1 Pit 12. Northeast portion of Mine Unit 1. Elevation 6972 ft. Vegetation on
site had 50% ground cover, including 45 to 50% sage & 5% grasses & other vegetation.

T~r;I llA fr ln h Am nfli -%F' ; n

Mine Unit 1 Pit 13 (Expanded to soil profile & sampled, see Attachment 3b). North
central portion of Mine Unit 1. Elevation 6952 ft. Vegetation on site had 15% ground
cover, including 10% sage & 5% grasses. Site was disturbed. Drilled to depth of 24 in.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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Mine Unit I Pit 14. North central portion of Mine Unit 1. Elevation 6955 ft.. Vegetation
on site had 75% ground cover, including 60% sage, 10% grasses & 5% prickly pear &

other vegetation. Site was undisturbed. Drilled to a depth of 36 in.

Mine Unit 1 Pit 15 (Expanded to soil profile & sampled, see Attachment 3b). Central
portion of Mine Unit 1. Elevation 6952 ft. Vegetation on site had 50% ground cover,
including 40% dead sage & 10% litter. Site was roadway. Drilled to a depth of 42 in.

Lost Creek Project
WVDEQ-LQD Mine Unit 1 Application
December 2009
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Mine Unit 1 Pit 16. (Expanded to soil profile, see Attachment 3b.) Central portion of
Mine Unit 1. Elevation 6949 ft. Vegetation on site had 25% ground cover, including

20% crushed sage & 5% other vegetation. Site was disturbed. Drilled to a dept of 24 in.

Mine Unit I Pit 17. Central portion of Mine Unit 1. Elevation 6955 ft. Vegetation on
site had 30% ground cover, including 25% sage & 5% other vegetation. Drilled to a

depth of 15 in. (to rock). The picture was taken between the fence line & road.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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Mine Unit 1 Pit 18. Central portion of Mine Unit 1. Elevation 6942 ft. Vegetation on
site had 50% ground cover, including 45% crunched sage & 5% other vegetation. Drilled

to depth of 48 in.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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Mine Unit 1 Pit 19. Central portion of Mine Unit 1. Elevation 6952 ft. Vegetation on
site had 20% ground cover, including 15% sage & 5% other cover. Site was disturbed.

Drilled to depth of 26 in. (to rock).

Mine Unit I Pit 20. West portion of Mine Unit 1. Elevation 6955 ft. Vegetation on site
had 30% ground cover, including 15% sage & 15% grasses. Site was relatively

undisturbed. Drilled to depth of 36 in.

Lost Creek Project
WDEQ-LQD Mine Unit I Application
December 2009
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Mine unit i Fit zl. west portion ot Mine Unit 1. Eievation 6962 It.
Drilled to depth of 30 in.

Mine Unit I Pit 22. West portion of Mine Unit 1. Elevation 6962 ft. Vegetation on site
had 25% ground cover, including 20% sage & 5% other vegetation. Site was disturbed,

between two mud pits. Drilled to depth of 48 in.

Lost Creek Project
WDEQ-LQD Mine Unit I Application
December 2009
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Mine Unit I Pit 23 (Expanded to soil profile & sampled, see Attachment 3b). West
portion of Mine Unit 1. Elevation 6946 ft. Vegetation on site had 20% ground cover,

including 15% sage & 5% other. Site was disturbed, next to a mud pit. Drilled to depth
of 42 in.

Mine Unit 1 Pit 24. West end of Mine Unit 1. Elevation 6962 ft. Vegetation on site had
20% ground cover, including 20% sage. Drilled to depth of 36 in.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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Mine Unit 1 Pit 25. Southwest portion of Mine Unit 1. Elevation 6949 ft.
Vegetation on site had 40% ground cover, including 30% sage & 10% other vegetation.

The site had mild disturbance. Drilled to depth of 30 in.

Mine Unit I Pit 26 (Expanded to soil profile, see Attachment 3b). Elevation 6936 ft.
Vegetation on site had 50% ground cover, including 45% sage & 5% other. The site had

mild disturbance. Drilled to depth of 36 in.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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Mine unit i rlit /. west portion ot Mine unit 1. tievation Oi4Z It.
Vegetation on site had 40% ground cover, including 35% sage & 5% grasses/other. Site

was disturbed. Drilled to depth of 48 in.

Mine Unit I Pit 28. Southwest portion of Mine Unit 1. Elevation 6936 ft.
Vegetation on site had 10 to 15% ground cover, including 5 % sage roots &5% grass

roots or other. Drilled to depth of 18 in.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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Mine Unit 1 Pit 35 (Expanded to soil profile & sampled.) Plant Site. Elevation 6978 ft.
Vegetation on site had 85% ground cover, including 80% large sage to 4 ft high & 5%

other vegetation. Picture was taken in the undisturbed terrain west of Mine Unit 1 Pit 29
in the swale. Site was undisturbed. Drilled to depth of 24 in.

Numbers 36 through 50 were not assigned to any sampling locations.
See Attachment 3b for photographs of the soil profiles.

No pictures were taken at Mine Unit I Pits 55 through 58.

Lost Creek Project
WDEQ-LQD Mine Unit 1 Application
December 2009
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