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The Cake Is In the Car
Now What? |

No Longer Generating Revenue

Restoration Costs Cdde Significant
with Some Estimateas High as 50
of the Total Life Cycle Costs
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ISR Restoration Goals

A Clean Groundwater to MCLs or Background
I Groundwater Sweep
I Reverse Osmosis Water Rinse (and Repeat)
I Long Term Monitoring

A What if Background or MCLs Cannot be Achieve

I Alternate Concentration Limit
I Long Term Monitoring
I Roughly Equivalent to Monitored Natural Attenuation
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Restoration Pitfalls

A TIME----1t Take Years
A Expensive (Up To 50% of the Production Costs)

A MCLs or Background May Not Be Economically
Obtained

A Concentration Rebound Common in B&storation

A The Mine Unit Has Undergone Permanent Changes to
Geochemistry

A The Conditions That Generated the Roll Front Are Gon
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ACL Approach

Develop a Plan Based on the Concept that a POC
Concentration Can Be Developed That Will Result a PO
Concentration Lower Than the MCL

A Alternate Concentration Limits Has Not Been
Completed For Uranium ISR

A ACL for ISR is Different From a Mill or Mine
A lllustrate Pitfalls In ISR Restoration

A HydroGeochemical Models to Develop ACL
Concentrations and POE and Reduce the Cost of
Closure
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ACL Comparisons

Uranium Mill ACL ISR ACL

A Nearly Homogenous A Variable Geochemistry
Geochemistry A Reactive Transport Model

A Non-Reactive Transport Required
ModelsCommonly Used A POC at Monitoring Well Ring

A POC at Toe of Tailings A It May Take Decades for

A POE is Typicalit Property Geochemistry to Stabilize in
Boundary ofMining Company  Mine Unit

A PropertyTransferred tddOE A POE within Aquifer Exemption

uponAcceptance of ACL and  RiIng
License Termination A No Long Term Custody
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HydroGeochemical Models and the
ACL Process

A Hydro-Geochemical Models Capable of
Simulating All of the Chemical Constituents of
Mining Unit

A Current Aquifer Exemption Zones are based on
Mining andPossibileéExcursions

A Aquifer Exemption Zones May Require
Amendment if ACL Approach is Implemented

A Hydro-Geochemical Models can be Used to
Define the Aquifer Exemption Zone Up Front
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Hydrogeologic and Geochemical Modeling
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Kinetics Equilibrium Based
Rate Controlled Complexation Reactions

Pyrite Forms HFO

— 1

Surface Complexation onto HFO /Goethite
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Oxidized Zone
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Post Restoration

Reduced Zone

4

A
¥y

| S-S

Pyrite
Organic Carbon Cons_umes_ Reiia (_)xygen
Remineralized Uranium  RemineralizedUranium

_ﬁ Engineering Analytics, Inc.

Oxidized Zone

Mining Zone

W arale it
A /4 /4 / I =
TR W = .
A VA & \ i ) E
’J W | \ 8 \

MAHONEY GEOCHEMICAL CONSULTING



Engineering Analytics, Inc.

MGCHL

MAHONEY GEOCHEMICAL CNSU LTING




