Groundwater Model Status Report

Powertech Dewey-Burdock
Uranium In Situ Recovery Project

Fall River and Custer Counties, South Dakota

December 7, 2011

Note: This presentation of the hydrogeological model and preliminary results is a continuation and follow-up of the

April 7-8, 2011 public meeting wherein Powertech agreed to develop a model for the proposed Dewey-Burdock Project
and present the results to NRC staff. This presentation is preliminary in nature and is not a final product. It is subject to
change based upon comments by the NRC staff and finalization of technical details by the consultant. Consequently,

this presentation is not intended to be relied upon by the NRC staff nor any of the parties involved in the ongoing litigation
regarding the proposed Dewey-Burdock Project and Powertech'’s application for a uranium recovery license from the NRC

as it is not part of the application currently




Dewey-Burdock Model Objectives (l)

Per Request by NRC
Regional Groundwater Flow Model

o Better Define Recharge/Discharge Boundaries
e Evaluate Regional Flow
 Assess Water Budget

e avallable and sustainable resources

e potential long term impacts to aquifers from
ISR operations

« Assess Hypothetical Pathways
* Breccia Pipes




Dewey-Burdock Model Objectives (ll)

Wellfield Scale Model

Hydrologic Test Design

Monitor Ring Spacing/Excursion Detection
Wellfield Design/Balance (Wellfield Flare)
Localized Hydraulic Response to ISR Operations

Excursion Recovery
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Dewey Burdock Physiographic Setting




Dewey-Burdock Project Area Geology




Chilsan Member
Recharge Zone

Fall River
Recharge

Schematic - NTS

Dewey-Burdock Hydrogeologic Cross Section
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Potentiometric Surface-Fall River, April 2011




B Pump Test Location

460000 o Private Well
1982 Chilson %
11 Days, 495 gpm ( 5 ™ Permit Area Boundary

T ~ 590 ft2/d, S ~ 1.0 E-04 L.

K~3.1ft/d \ No Flow Boundary

450000

2008 Fall River
3.1 Days, 30.2 gpm
—\ T ~250ft2/d, S ~ 4.6 E-05
J K~1.7 ft/d

440000

2008 Chilson
3.0 Days, 30.2 gpm
T~150ft2/d, S ~ 1.1 E-04
K~1.0 ft/d

430000

1979 Fall River ~ 1979 Chilson
2.0 Days, 8.5 gpm 3.0 Days, 30.2 gpm
T ~54ft2/d, S ~ 14 E-05 T ~190 ft2/d, S ~ 1.8 E-04
K ~0.4 ft/d K ~1.3 ft/d
@
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420000 | > . | :
975000 985000 995000 1005000 1015000

Location of Pump Tests at Dewey Burdock




Model Codes

e« GROUNDWATER FLOW MODELING
MODFLOW2000 (USGS)
MODFLOW SURFACT (V 3.0 Hydrogeologic Inc)

» FLOWPATHS/CAPTURE ZONES
MODPATH (V. 3.0, USGS)

« PRE-POST PROCESSING

Groundwater Vistas (V. 6, Environmental Simulations)




Alluvium

Dewey-Burdock Model Layers




BOUNDARY CONDITIONS

No-Flow

General Head

450000+

Model Grid

Well/Boring
(Used as a Control Point)

430000

Open Pit Mines

Boundary

Cheyenne R.

410000+

390000

[ ]
370000 =9

T T T T |
930000 950000 970000 890000 1010000
NAD 83 SDSPS

Dewey-Burdock Model Grid and Boundary Conditions




Dewey-
Burdock
Model

Top
Elevation of

Upper Layer
(Ground
Surface)




460000+

Calibration
Statistics
450000 RM 116
ARM 5.16
RSS 506
SRSD 0.051

430000 e Calibration Residual

¢ Private Well

T’{fj Permit Area Boundary

No Flow Boundary

-/ Potentiometric Surface
(feet amsl)

420000 T = T . T T
975000 985000 995000 1005000 1015000

CALIBRATION SIMULATION-LAYER 4 (CHILSON)




460000+

Calibration.
Statistics
450000 RM _314
ARM 7.67
RSS 1750
SRSD 0.04

430000 e Calibration Residual

¢ Private Well

T’{fj Permit Area Boundary

No Flow Boundary

-/ Potentiometric Surface
- (feet amsl)

420000 T = T . T T
975000 985000 995000 1005000 1015000

CALIBRATION SIMULATION-LAYER 2 (FALL RIVER)




—
0
S
@©
+—
Naw¥
©
@©
(8]
I
e
(]
+—
1D
>
=
wn

¢ Fall River (Layer 2)
® Chilson (Layer 4)

3500 3550 216100 3650 3700
Observed Head (ft amsl)

CALIBRATION TARGETS - OBSERVED VS SIMULATED




& Chilson Wellfield

" Fall River Wellfield 10 Burdock Wellfields
° Private Well 9 Chilson
uy ot Areasanan 1 Fall River
v Eouneay 4 Dewey Wellfields
2 Chilson
2 Fall River

12 Stress Periods

Cover Production and
Restoration of all
Wellfields over 8 1/4 years

&
Cheyenne River

LIFE OF MINE PRODUCTION/RESTORATION SIMULATIONS




PIaYIIBM

STRESS PERIOD
SP5 SP6 SP7 SP8 SP9
No. of Days in Stress Period
275 183 458 183

suJalred
[IBMW 10 ON

SP10

183

SP11

183

SP12

183

BURDOCK
MINE

BWF1
BWF2
BWF3
BWF4
BWF5
BWF6
BWF7
BWF8
BWF9
BWF10

DEWEY MINE
DWF1
DWF2
DWF3
DWF4

DEWEY BURDOCK LIFE-OF-MINE SIMULATIONS
PRODUCTION/RESTORATION SCHEDULE




&
Cheyenne River

+  Production Well Pattern
«  Private Well
ﬂ[‘h Permit Area Boundary
No Flow Boundary

-~/ Drawdown Contour
(1 feet)

Drawdown after 730 Days
Production at Wellfield
BWF1

(End of Stress Period 1)

Chilson Drawdown -Simulation of 4000 gpm and 0.875% Bleed




«  Production Well Pattern
o Private Well Drawdown after 366 Days
MLl Production at BWF7,
o Flow Boundary BWF8 and DWF2

-~/ Drawdown Contour
(1 feet)

(End of Stress Period 9)

&
Cheyenne River

Chilson Drawdown -Simulation of 4000 gpm and 0.875% Bleed




«  Production Well Pattern
o Private Well Drawdown At End of
rﬁ:‘?—.'l:‘:lj Permit Area Boundary ISR Operatlons

No Flow Boundary

-~/ Drawdown Contour
(1 feet)

(End of Stress Period 12)

&
Cheyenne River

< ke

Chilson Drawdown -Simulation of 4000 gpm and 0.875% Bleed




Production Well Pattern
o Private Well Drawdown after 730 Days
EPLEL VSV Production at Wellfield
No Flow Boundary DWF 1

-~/ Drawdown Contour
(1 feet)

(End of Stress Period 1)

e

Fall River Drawdown -Simulation of 4000 gpm and 0.875% Bleed




Production Well Pattern
o Private Well Drawdown after 2093
SR LA Days Production at DWF1

No Flow Boundary

-~/ Drawdown Contour

(1 feet) (End of Stress Period 7)

&
Cheyenne River

e

Fall River Drawdown -Simulation of 4000 gpm and 0.875% Bleed




«  Production Well Pattern
o Private Well Drawdown At End of
rﬁ:‘?—.'l:‘:lj Permit Area Boundary ISR Operatlons

No Flow Boundary

-~/ Drawdown Contour
(1 feet)

(End of Stress Period 12)

&
Cheyenne River

>
W men e

Fall River Drawdown-Simulation of 4000 gpm and 0.875% Bleed




+  Production Well Pattern
«  Private Well
ﬂ[‘h Permit Area Boundary
No Flow Boundary

-~/ Drawdown Contour
(1 feet)

Chilson Drawdown-Simulation of 4000 gpm
and 0.875% Bleed with GWS

Drawdown after 183 Days
Production at BWF3,
BWF4 and BWF5 and
Restoration at BWF2
(End of Stress Period 4)




«  Production Well Pattern
o Private Well Drawdown At End of
rﬁ:‘?—.'l:‘:lj Permit Area Boundary ISR Operatlons

No Flow Boundary

-~/ Drawdown Contour

(1 feet) (End of Stress Period 12)

Chilson Drawdown-Simulation of 4000 gpm
and 0.875% Bleed with GWS
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Production Well Pattern
«  Private Well
ﬂ[‘h Permit Area Boundary
No Flow Boundary

-~/ Drawdown Contour
(1 feet)

Fall River Drawdown-Simulation of 4000 gpm
and 0.875% Bleed with GWS

Drawdown After

1177 Days of Production
at DWF1 and 91 Days

of Restoration at DWF1

(End of Stress Period 4)




«  Production Well Pattern
o Private Well Drawdown At End of
rﬁ:‘?—.'l:‘:lj Permit Area Boundary ISR Operatlons

No Flow Boundary

-~/ Drawdown Contour

(1 feet) (End of Stress Period 12)

o~

Fall River Drawdown-Simulation of 4000 gpm
and 0.875% Bleed with GWS




Drawdown At End of
ISR Operations

(End of Stress Period 12)

445000

Y
= |

Che enne Ri Hi_a;
420000 Y € River T

395000

«  Production Well Pattern
o Private Well
rl:q?’i Permit Area Boundary
LA
No Flow Boundary

~/  Drawdown Contour
370000 (1 feet)

930000 955000 980000 1005000

Fall River Drawdown-Simulation -4000 gpm
and 0.875% Bleed with GWS (Full Model Domain)




Drawdown At End of
ISR Operations

(End of Stress Period 12)

445000

420000 ' Cheyenne River

395000

+  Production Well Pattern
+  Private Well

51}11"17 Permit Area Boundary
: No Flow Boundary

./ Drawdown Contour
370000 (1 feet)

930000 955000 980000 1005000

Chilson Drawdown-Simulation -4000 gpm
and 0.875% Bleed with GWS (Full Model Domain)
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—=— Dewey Fall River | |

Ground Surface is at 3622 —+— Dewey Chilson

Top of Fall River at 3127 ft amsl, Top of Chilson at 2933 ft amsl

500 1000 1500 2000 2500 3000

Simulation Time (days)

Simulated Potentiometric Surface-Life of Mine Dewey Wellfield Area
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—— Burdock Chilson
—=— Burdock Fall River

Ground Surface is at 3740
Top of Fall River at 3675 ft amsl, Top of Chilson at 3505 ft amsl

500 1000 1500 2000 2500 3000
Simulated Time (days)

Simulated Potentiometric Surface-Life of Mine, Burdock Wellfield Area




+  Production Well Pattern

o rrvate el Drawdown after 183 Days
%:e":t”:“:”"d“ Production at BWF3,
o Flow Boundary
./ Drawdown Contour (4000 gpm) BWF4 and BWF5 and
Drawdown Contour (6000 gpm) ReStorat|0n at BWF
(End of Stress Period 4)

Comparison of Chilson Drawdown- For 4000 and 6000 gpm
Simulations with and 0.875% Bleed and GWS




+  Production Well Pattern

e Drawdown At End of
ol Permit Area Boundary ISR Opera’uons

No Flow Boundary
./ Drawdown Contour (4000 gpm)

Drawdown Contour (6000 gpm) (End of Stress Period 12)

Comparison of Chilson Drawdown- For 4000 and 6000 gpm
Simulations with 0.875% Bleed and GWS
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Production Well Pattern
Private Well
'f:% Permit Area Boundary
No Flow Boundary
/ Drawdown Contour (4000 gpm)

~ Drawdown Contour (6000 gpm)

e AP
LR T gt
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Drawdown After

1177 Days of Production
at DWF1 and 91 Days

of Restoration at DWF1
(End of Stress Period 4)

Comparison of Fall River Drawdown- For 4000 and 6000 gpm
Simulations with and 0.875% Bleed and GWS




+  Production Well Pattern

EH;I Privat.eWeII Drawdown At 12 End of
Y Permit Area Boundary ISR Operatlons

No Flow Boundary
/ Drawdown Contour (4000 gpm)

- Drawdown Contour (6000 gpm) (End of Stress Period 12

-

Comparison of Fall River Drawdown- For 4000 and 6000 gpm
Simulations with and 0.875% Bleed and GWS




Summary of Life of Mine Simulations

e Simulated Production at 4000 and 6000 gpm
with 0.875 % Net Bleed both with and without
Groundwater Sweep

 Simulated Drawdown Outside of Permit Area Is
Generally < 10 feet During All Phases of
Production and Restoration

 Modeling Supports Viablility of ISR Mining for
Uranium in the Fall River and Chilson Aquifers




460000

450000+

440000

430000 % Hypothetical Breccia Pipe
o Private Well
Hwi{ﬁ] Permit Area Boundary
No Flow Boundary

-~/ Potentiometric Surface (ft amsl)
25 ft Contour Interval

420000 | — : | T
975000 985000 1005000 1015000

Simulation of Hypothetical Breccia Pipe Release in the Chilson
Within the Permit Area at 200 gpm




—e—Chilson Potentiometric Surface
—m—Location of Hypothetical Breccia Pipe

—Permit Boundary
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3600
967500 977500 987500 997500

Easting (feet) (NAD 83)

Hydraulic Profile (East-West) Through Hypothetical Breccia Pipe




WELLFIELD SIMULA

Wellfield Flare

Monitor Ring Spacing/Excursion Detection
Excursion Recovery

Wellfield Balance




Horizontal Wellfield
Flare Calculation:

Injection Well Boundary, Area = 509,593 sq. feet

Particle Trace Boundary, Area = 607,185 sq. feetd

SI mu I atl on Of Horizontal Well Flare = 607,185 / 509,593 =113
Wellfield Balancing and
Wellfield Flare Calculation

(Previously Submitted to NRC)

R
(Dewey Fall River Wellfield)

Note:

Dewey F-13 Wellfield balanced and simulated
for a period of 2 years. Groundwater flow
particles were tracked along injection well
boundary over simulated interval.

A Extraction Well
Injection Well
Monitor Well

Monitor Well Ring

Particle Flow Path

( Horizontal Flare Boundary




SUMMARY

 Groundwater Model Developed and
Calibrated using Site-Specific Geologic
and Hydrologic Data

Model Simulations Support Aquifer
Sustainability at Projected Production
Rates for Life of Mine Operations

Modeling Supports Viability of ISR
Mining for Uranium in the Fall River
and Chilson Aquifers




QUESTIONS?

COMMENTS?




