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Sulfur-rich Sulfur well

Air at high pressure

Steam Sulfur/water
A mixture
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Steam melts sulfur;
air forces sulfur up
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Surface Subsidence of 53 feet
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Processed Sulfur in Several Forms
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Uranium

Mining



Uranium Deposition
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IDEALIZED URANIUM ROLL FRONT DEPOSITS
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Roll Front Uranium Deposit
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Common Patterns of Injection
and Production Wells
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In situ wellfield with numerous injection and extraction wells




Open Pit Uranium Mine
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Single Point Resistivity Test
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Testing a Well
to Make Sure it
Will Produce Water




Flow Lines and Meters




Uranium Mining Class lll Injection and Production Wells
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Reverse Osmosis Equipment




Liquid
Oxygen
Storage
Tank




e A -
[T ® | '
e i /
J v/ o {4 -
v -
rd \ 4 -
J —
-
p -
C—
—
—
-




X

Wbty




SN S b > s § &S B e
i L S TR, d s Ll ]

; * producing ISR operation

§ * proposed ISR operation |

3
S
3
@
-4
S
m
-
-Q

; @® proposed open pit |

Powder River Basin Lance i
y Ltd
Gillette /,A/

| operation
A Bighem
Mountains
' ranium Ono ‘
Black Hills
North Butte v
Willow ek ~ Cameco
Uranium One —— 5 f
v' '*
Nichols Yo Bono Cregl SULA /“
Collin%Draw A 2 - ’**' Moore Ranch
sires ranerz Uranium One

-Ross *

um One

Dewey/Burdock
Powertech Uranium Corp.

anch K Y Highland

i Cameco ’

,%gg" Saner o *
Gas Hills ~7%+—___—Ludeman
Cameco Uranium One
Crgw Butte
ameco
% Jc Shirley Basin +*
: UR Energy. .
.JS'igﬁe ra%grg’}rsg' 1 MLaramge
) ountains o4
Y Lost Soldier =
LR Epergy 488" o/ .o 7 PRI Y T
Lost Creek e

Sweetwater Millm UR Energy




Crow Butte - Well field operations foreman monitors the flows from each
of the ISR production wells from the well house.
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Smith Ranch Mine Integrity Test




Smith Ranch




Nichols Ranch Wellfield
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Monitoring Well
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Kingsville Dome - Goliad 600 — 750’ (1988)
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lon exchange columns at a Texas ISR operation



lon exchange resin beads used in the ISR process



Precipitation of uranium
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Employéé‘ removing uranium from a filter press
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Yellowcake Uranium in Barrel for Shipping
One Barrel weighs about 1,000 pounds




Class | Nonhazardous Disposal Well
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Mining



Solution Brine Mining

Salt Dome Caverns




The Solution Mining Process

Drilling Start of Continued Solution  Compressed Storage
borehole solution solution mining gas displaces operation
mining mining completion brine
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‘ TYPICAL SCHEMATIC OF A CONTEMPORARY
MANISTEE FRACTURED SALT GALLERY
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CONCEPTUAL MODEL PRIOR TO 08/02/2012

/1/ Well Ground Surface
Confining Layer}”

D
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CapRock 453" Top Cap Rock

700" Top of Salt A 688 Top of Salt

1845’ Cut &

Dropped 113"
Approximate Casing when Well
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(June 2011)
Milled Interval 2280’
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(Sept 2010)
O
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from 2530’ to
4 Salt D
Older Hydrocarbon pOffes Wity e
KR  Sediments Cement
(Natural (June 2011)
Formation)
Top of Cavern
3400
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4000
Cavern Cavern Original Total Depth
Fill 5654’
NOTES:

1) Oxy No.3 Well construction, plugged and abandonment,
3 and geologic information (top of cap rock/top of salt),
3m obtained from Texas Brine Plugging and Abandonment
Report (Permit No. 33003) dated June 6, 2011
2) Location of approximate edge of salt based on vertical
seismic profile conducted on September 15, 2012 by
VS Fusion and presented in Velocity Survey & Salt Flank
Borehole Total Depth Imaging Report prepared for Texas brine by VS Fusion
i dated December 2010
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1) Oy No.3 Well construction, plugged and abandonment,
and geologic information (top of cap rock/top of salt)
obtained from Texas Brine Plugging and Abandonment
Report (Permit No. 33003) dated June 6, 2011

2) Oy No.3A Observation Wel construction information
and cavern geometry obtained from Class V Well Permit
Application for Oxy Getsmar No.3A Observation Well

Sonar Report dated August 13, 2012.

3) Location of appraximate edge of salt based on vertical
seismic profile conducted on September 15, 2012 by
V'S Fusion and presented in Velocity Survey & Salt Flank
Imaging Report prepared for Texas brine by VS Fusion
dated December 2010

4) Geologic information (bottom Alluvial Aquifer/top of cap
rock/top of salt) for Oxy No.3A Observation Well
obtained from Baker Hughs PDK-100 interface log of
Oxy Geismar Well No.3A dated September 25, 2012.
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6/11/14 Flyover

Flyover 6/11/14
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Approximately 31 acres
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July 2008
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Sodium
Sulfate =W
Well

Sodium Sulfate is
used in detergents
and paper pulping




Sodium Sulphate Reservoir and Plant
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Nahcolite (NaHCO,) (Sodium Bicarbonate) Mineralization




Nahcolite Solution Mining Wellhead




Potash Solution Mining

4 A4
............

Potash refers to potassium
compounds with the most
common being potassium
chloride (KCl). Potash is also
used in fertilizers.







Potash Core Holbrook , AZ




Potash Core Holbrook , AZ

Passport Potash Quicky Advancing Holbrook Property <

P> o) 159/610 [ & Yof® :



Copper Solution Mining

The proposed Florence Arizona Copper
Project could produce as much as half of the
2.8 billion pounds of copper reserves at the
300 foot deep deposit.

Dilute sulfuric acidic solutions are introduced to
the copper-bearing ores, causing dissolution
of soluble copper minerals
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Class Ill Construction

» Cased and cemented to prevent fluid migration
Into or between USDWs

» Casing and cement designed for life
expectancy of the well

» Information required for naturally water-bearing
Injection zone formations
— Fluid pressure
— Fracture pressure of the formation

— Physical and chemical characteristics of the
formation fluid



Class Ill Operation

» Can’t inject between outermost casing
protecting USDWs and the wellbore

* Maximum Injection pressure must be
below fracture pressure

* Pump test uranium mines



Class Ill Monitoring

» Mechanical integrity testing
— Brine mining after initial test every 5 years
— Uranium, sulfur — after an initial test, since
theoretical well life <5 years, no MIT required
by regulation
» Monitoring injection zone
— Fluid levels — semi-monthly
— Ground water parameters — semi-monthly
* Monitoring wells monitored quarterly



Class lll Inspection

Look over general condition of wellfield
— Transmission lines

— Tanks

— Wellheads

— Ponds

— Grass cut?

Injection pressure (wellhead gauge) complies
with permit (must be below fracture pressure)

Monitor injection fluids frequently enough to
determine characteristics

Injection rate and volume comply with permit
limits



Class lll Inspection

- Evaporation and holding ponds
— Adequate freeboard
— Leak detection system

» Monitoring wells (if any)

— Fluid levels and ground water parameters
(excursions)



TEXAS CCHIMISSION ON ENVIRONMENTAL QUALITY (TCEQ)
Critical Infrastructure Division
Underground Injection Control {UIC) Class Il Permits Investigation Checklist

Permitize’s Name and Mailing Address

Telephone informaticn___ =ax Informat.an

Fermitiee s representativer Title

Purpose and Scece of Inspaction,

Inspecton Locationis) Inspection Date (¥)

Inspeclen Type _ Routine __ Pre-Permit ___ Initial __ Specal . Annourged  _ Unannounced
Type of Permit Permit No. .

Date Issued/Amended Type o’ Project

TCEQ Region TCEQ Inspector{sk'Office

Inspecior/CateiResults of Previous Inspzcion

Comments:

Results of th's Inspection In Comp iance Vinlatian{s) Enforcerment Action Needed
Recammandation{s)

Comments

Areas of Concern from provious inspest or

Areas lo receiva speial allention at the next inspection

Hote: Allinformation stated ¢n ihis inspection checklist resulted frem records inspection, the inspecter's observaticrs,
andfcr starements and representations made by the employzes present at the time of inspecticn




Inspector Reviewed 2y

Date of Rzport. ) o Date Raviewed

GENERAL INFORMATION

Site Security and Oaerating hours

Type of Pracessing and Jescription_ i

Na, of Praducticn Area Autharization {PAA) ' Averace Depth of PAA

Average Depth of Injection'zroduction Wells f “ype of Casing

Average Depth of Maniter ¢ Baszling 'Wellz ! Type of Cazing

Currznt Stalus of Operaiions

Mzthoc of Wasiswater Sicrage priorto Ir ection

Surface Impcundment {Pords) \Wastewater Stcrage Tank

No af ponds _ No of wastwewater Storage tanks
Wetrod of liqud Wasts discosa Class | W ‘rrication Surfaze Disgaqe

Disposal Paermit Na

Commznis

Methed of selid waste disposal 21 site
On site sol d wasle pil{si?

Camments:




Does the permitiee have a vali¢ radicactive material license from TCEQ for covering the handling precessing, and
cisposa of radicactiva materials?
_NA Yes No

Comrmznt=:

RECORDS
Ars the current copics of the UIC rules, Class |l Permil(sl. anc notices concerning previous inspectier on file?
NA Yes No

Comments:

CCNSTRUCTION REQUIREMENTS

New Class |l wells since the |ast investization? NA Yas No

Is the pamitlee in compliance with censtruction requirements (Casing anc Cementing, Al.erations to
Constiugion Plans, Logs and Tests, Deviaticn Checks, Mechanical Integrity Tests, Additional .03s ard Tests
Constroction and Testing Superyision)? 30 TAC §331.82

NA Yes Nn

Comnients:

OPERATING REQUIREMENTS

Descrice methadis) usee by the permittee for confining of mining solclicn in a production zone

Injzc:ion pressure a: the welihead in accordance with permit requirerert? 30 TAC §321.82

N A ___Yes No

Maximum al owiable injestion pressure (0.4 psifoct cf wel depth) marked on each injection well ar on injgction manifold?
(This is a permit requireament}
NA Yee No

Commants.




M axi-um 8l pwable inscticn aresgure at tha wellhead in cemplianes with pa-mit raceirermants?

() Yes Ma

Comments:

Has sne permitiee injecisd sebween 198 outermost casirg proecting UEDWs and tne wel bore?
30 TAC 5321830

[F _ Yes Mo

Comrmants:

MOMITORING REGUIREMENTS

Pararmeter Chogen to measure water qua ity (Control Parameter) 0 TAC §331.84(c]

___Uraniam Sulfatc Conductivity Chlaride Mlkalinity Cther

e the morilor wells comgleted e ineclon zeone Fcomtored le Tivid levels and chozen parameters twice a month a3
o weeks interal?

A _ Yes Mo

Cormmerils: -

Is the ae-mittes ~equirsd to comply with the manitoring requirernerts specified in 30 TAC 533182k (Constractior
Reguiremrents] 30 TAC §33° 84{0

(53 vaes __ Mo

Are all maniter wells for pemmitcredustion areas samoled by the permittes at casttwice amorth at o weeks imervals’?
30 TAC 251 342
M YES Yo

Ace ths water samples 3nalyzed for control paremetess by the szcotd working day and repated as sequired in
5331 B5(a)7




A Yaes Mo

Commeants

Are the samples analyzed off site by & third party labamtory or on gite by tha permrittes?

MA _f =zite 2r site

MName cfthe Isboratory and lecaton

Camrmerts.

are there any walsr walls wihin 102 mile o° the nieclion site? 30 TAC §331.84(d}

A, Vi MNe

Is the parmites monilerno the specified wells within 1/4 mils of the injectian site avery three maonths? 30 TAC
§331.84{dh
MA, Yes Ma

Comments:

Injection flud analyzed fo- physical ars cherical characteristics with sufficiert frequuncy? 30 “AC §331.84(a;

M, Yon ]

Comrnents:

Are the inecton oressu'e injection velumes, ard productior vo.ume racorded? 30 TAC §331.84 (b3

LA Yes M2

Comments:

Are prassure gauges on sach injecton well ar a1 injsction manifold? 30 TAC §331.84(2)

ML, i Or each injsct.an wel’ an injection marifeld




Carmmanls:

PondsWWasie Storage Tanks

Meribenng frequency:

Fond Liner Leak Detechicn System =rezhoard

Transr-iss.on fines

Tank condition Lewvel

I5 permittes 10 compliance wilh *he inspactian requiraments _Mes Mo

Comments

MOMITOR WELL EXCURSIGMN

Are iberz any axcursions sirce (e las: investigation™

_HA _ “es __ Mo

{Mlamhy Remadial Action Report (30 TAC §331.83{0, Sroundwater Analysiz Repart (30 TAS §331.83(9) & 30 TAC
5337 106{2 ), Werifying Analysis (30 TAD §237 103(3)). Sameling Frequency whar Mining Solutions present (30 TAC
B33 10504, ), Remadial Achor 1or Bxcursior [30 1AL 5337 106;, Mothzaton (30 TAC 31 106110 Clean-Up 20 1AL
£33 106 (A and [B))

|5 tkb2 perrnittee ir compiiance with the albouve requireriets?

_MA _ Ves _ Mo
Cormans
CGROUNDRESTORATION

Are tha Pads for each mine asca cantain a resloraton table?
30 TAG §331.107 (=)
MA Ves Ko

Cammenis:

Has tha pemittes notified <he Cormiesion whsrthe mining of & sroduction area was completed?

30 TAC &331.10%(




Cemments

Has the aquiferigrauncwater resioration conducted by the permittes after miring cempletion 30 TAC §337.107{b}

NA

No

Yes

Comments:

is the zquifegroundwater restoration fer each mire area accomalisted in accordanse with the imetaale specified in

cumrently aoproved mine plan? 30 TAC §331.1C7(2;

MNA

No

Yes

Comments:

Are the semi-annual restoration progress reperls submitted by the pamittee 1e the corm ssian?
30 TACSIZ 107d)

NA Ne

Yes

Comments

Is tne siability sampling pedormea oy th2 permitiss during reslcration as required
0 TAC 1. 107(e)
_Yes

Comments

Are therestoraticn vaues listed in the restaratien tab'e for a proguction area achieved by the permizee?
30 TAC§331.107{f;

__NA ___Yes No

Comments

Has the permittee submit:ed a resterstion 1akle amendment to the Cemmission?

NA&

No

Yes




Cammenis:

CLOSURE STANDARDS ! PLUGGING AND ABANDONMENT

Has the permitiee plugged ard abandoned any well sincz the last investigation’?

___NA Yes Na

Is the permiiea in compliance with the plugging anc atardonment reqiremanis?

(30 TAZ §331.46i<h 30 TAC §831.4580) 30 TAC §231 1£4iApproval of Plugging anc Abandonment /' Certif:ication from
the Qwner or Oparaie’ and an Indepaendent Reg stered Professiznal Zngineer for Plugaing and Abandonment)

NA Yers No

Comrrents:

SPILLS / INCIDENTS
Have thare sez2nary spill /incicents sinca the last investigatian®
__NA vVes No

Comments.

Is th2 permittee in compliance witk s2ill f incizents reporling requirements to the Commission?
__NA ___Yes

Cemrmans:

Alarm Systom

Deserine Permittee s Alarm System for tha process ng p antipradustion Areas

Freauvency of Alarm T2s: by the Permittee

Date of recent Alarm Test and t1e results

REPORTING REQUIREMENTS

Is ar updated map for al' nevdy constructed or nawly discovered wells submitted by the permittee annually to the
Executive Cirector?
a0 TAC §35°.35{a) _NA Ves




Comments:

Are resuits of required manitoring mantaired on site?
30 TAC §331.85ib)

NA Yes

Comments:

Are resulte of machanical integriy fest anc any otve’ parcdic test rzported te the executive director?
30 TAC §33" 85(c)

__NA __Yes
Comments: _2a _ ot
Is monilering reported on a project or field basis?
30 1AC533°.85(d;
NA ___Yes

Comments:

Are the manitaring data for menitor wells com pleted in 1he injection 7one reparted quart2rly to the Executive Director no
later than 10" day fellowing repert penod?
30 TAC §331 85ie} NA, Yes

Cemments:

REFORTS TO THE COMMISSION

Is the permitlee in compliance with the rzporting requireners lo the Commission?

_NA Yss No

Cemments:

FINANCIAL ASSURANCE FOR CLASS Il WELLS

Is the permities in compliance with the financial assurance requirements?

30 TACESE31.15 (Financial Assurance for Clzss [1Wells), 30 TAC §37.7201-7051 i(Finarcial Assurance for UIC Walls).




Comments:

OBSERVATIONS DURING SITE AREA INSPECTION

Dae and Comzany Represertative [ ncuding Titk) preseni during site irspastion -

ALtomauc Shutelt Systems for the procassing plantipraduclion areas _NA Yes Mo

If ves. describe the system

PRODUCTION AREA S (PAs) WELL FIELDS

Condition of PAs:

Overgrown Vegetation [safely hazard). Well access ble for inspactien/sampling, unwantzd daeris in the PAs. any
activities {well consiruction exooration activities, plugging acsvities. sampling 2tc.} in progress. whie inspect ng a PA,
request the permittee to demonstrate how the permittee confines the mining salution for a spacific PA; include
any ather obsasvations. ‘ncluding safety hazarce.

PRODUCTION / INJECTION | MONITOR WELLS/BASELINE Woells

Condition of w=lls:

Whells capped (include type of capl. cemeried 6 the suiface, lzbeled integrity of the well {i.g, aboveground casing intz<t,
wiggle to detemine if the vl is broker belcw the surface)

Commanis.

Pressure gauges on each injection well or on njscticr manifold? .
Maximum allowabls injection pressure marksd on each injection well or en injection mani‘eld?
_ NA vVes No

Carmen's:

Max mum alewable irjection prassure n compliancs witn raie/permit raquirements?
 NA Yos No

Conrmsn:s:

TRANSMISSION LINES

Are trarsmission lines buriad or above ground?




Typs

hethod of Mar toting: __ Misual inspaciion ___Qther
Condition of transmission lines during tre investigation™ Leaks Eroken Dithner
Commeniss

Wagiowater Storage Method

. Panmd e Tanss
Mo, of Ponds Mo, af Tanks

Fond:
Depth in FT DimengionginfF7_____
Mo, of Legk Datacticn System (LDS) Type of LOS
Fuid detected Yes Mo (Permittee should check the LDS in presence of the
investigator)

Single Linar Douabe _iner

Conaition of the | iner

Pond Fregboard marked on tha liner or on a stizk located in the middle of the pand (describs)

“ond Freeboard in compliaize with parnis reguirgment Yes Ha

comments:

Wastewater Storage Tank

capaciy n Gallons Lengih in FT. DiameterinF~___ -
Type

Tank Fjuippee with Level ladiczta-? YRS Mo

Alarr goes off when tank reaches certain level? Yeas Mo

Tank leve monitored from a contrel room? Yas Mo




Fraquency of manitoring

Ceancition of tank/s)

Comments

Groundwater Sampling
Samples collected during the investigation?
NA Yes No

Sample Type Na. of samples

Sample | acatian

Cemmenis:

Photos
Phetcs taken during the investizcat on?
A Yes hc

Comments:







