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Injection Well Relationship to USDWs
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Cross 

Section of a 
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Frasch 

Sulfur 

Well

Sulfur has a melting point of 239°F

















Surface Subsidence of 53 feet



Processed Sulfur in Several Forms



Uranium

Mining



Uranium Deposition





Roll Front Uranium Deposit







Production Area Authorizations (PAA)



Monitoring wells

(PAA)





Common Patterns of Injection 

and Production Wells

Five spot pattern

Staggered line drive

pattern
Multiple five spot pattern

Multiple staggered line drive pattern

Injector

Producer



In situ wellfield with numerous injection and extraction wells



Open Pit Uranium Mine



Drilling Rigs



Well Core



Drill

Cuttings



Uranium

Mining

Well









Single Point Resistivity wireline truck



Single Point Resistivity Test



Testing a Well

to Make Sure it 

Will Produce Water



Flow Lines and Meters



























Reverse Osmosis Equipment



Liquid 

Oxygen

Storage

Tank









Crow Butte - Well field operations foreman monitors the flows from each

of the ISR production wells from the well house.



Smith Ranch Mine Integrity Test



Smith Ranch



Nichols Ranch Wellfield



Submersible Pumps



Monitoring Well





Kingsville Dome – Goliad 600 – 750’ (1988)



(2006) Goliad  420 – 810’



Ion exchange columns at a Texas ISR operation



Ion exchange resin beads used in the ISR process



Precipitation of uranium



Filter Press



Employee removing uranium from a filter press



Zero-emission

Rotary Vacuum

Dryer
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Yellowcake Uranium in Barrel for Shipping

One Barrel weighs about 1,000 pounds



Class I Nonhazardous Disposal Well



Brine

Mining



Solution Brine Mining





Brine

Mining

Well



Brine Mine Wellhead







Sonar

Survey 

Of a 

Brine

Mining 

Cavern



Bayou Corne - Louisiana



8/3/12











Sinkhole Dimensions 10-12-12







Approximately 31 acres

6/11/14 Flyover



Jim’s Water Service

New Mexico

July 2008



Loco Hills New Mexico

November 2008









Denver City, Texas



Brine

Mining

Well



Carlsbad NM

Brine Mine



Sodium

Sulfate

Well

Sodium Sulfate is 

used in detergents

and paper pulping



Sodium Sulphate Reservoir and Plant 



Nahcolite (NaHCO3) (Sodium Bicarbonate) Mineralization



Nahcolite Solution Mining Wellhead



Potash Solution Mining

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



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







Class III 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 III 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 III 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 III 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 III Inspection

• Evaporation and holding ponds

– Adequate freeboard

– Leak detection system

• Monitoring wells (if any)

– Fluid levels and ground water parameters 

(excursions)




























