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Shale Gas Basins
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Hydrofracturing
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Permitted Gas Wells in PA

Permits through February 2010
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Water Supply Issues

ÅNeed 1 to 8 Million gallons of water per well for hydrofracturing

ÅSurface Water Withdrawals
ïConcerns about depletion of water resources, especially in drought years

ïImpacts to aquatic life

ïNegative publicity 

ïAbility to get withdrawals approved

ïDonôt really need high quality water, but consistent quality is important

ÅTransportation of water
ï1 MG = 200 trucks

ïCost can be significant ($0.1/bbl to $2/bbl)

ÅWater storage on site
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Fracing Fluids



civil and environmental engineering

Fracture Fluid Composition
Additivetype Main Compound Purpose

Diluted acid(15%) Hydrochloricor Muriatic Dissolve mineralsand initiates 

cracks in rock

Biocide Glutaraldehyde Bacterial control

Corrosion inhibitor N,n-dimethylformamidePreventscorrosion

Breaker Ammonium persulfate Delays breakdown of gel polymers

Crosslinker Borate salts Maintains fluid viscosity at high 

temperature

Friction reducers

Polyacrylamide
Minimize friction betweenthe fluid 

and the pipeMineral oil

Gel
Guar gum or 

hydroxyethylcellulose

Thickens water to suspend the 

sand



civil and environmental engineering

Fracture Fluid Composition

Additivetype Main Compound Purpose

Iron control Citric acid Prevent precipitation of metal 

oxides

Oxygen scavengerAmmonium bisulfite Remove oxygenform fluidto 

reduce pipe corrosion

pH adjustment Potassium or sodium 

carbonate

Maintains effectiveness of other 

compounds (e.g.,crosslinker)

Proppant Silica quartz sand Keeps fractures open

Scale inhibitor Ethylene glycol Reducedeposition on pipe

Surfactant Isopropanol Increase viscosity of fluid
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Wastewater Issues

ÅFracFlowbackWater
ïHigh flows for short duration

ï10 to 40% of fracfluid recovered

ïMost recovered in first 1 to 2 weeks

ïTDS quickly climbs to 30,000 mg/L up to 200,000 mg/L

ïContains numerous chemical additives and naturally occurring 

constituents

ÅProduced Water
ïLower flows (2 to 30 bpd per well)

ïPotentially very high TDS (100,000 to 300,000 mg/L)

ïContinues to flow for the life of the well
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FlowbackQuantity vs. Time
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FlowbackQuantity vs. Time
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FlowbackWater Quality vs. Time
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Flowback Water Quality

Constituent
Low 

(mg/L)

Medium 

(mg/L)

High 

(mg/L)

Ba 2,300 3,310 4,700

Ca 5,140 14,100 31,300

Fe 11 52 134

Mg 438 938 1,630

Mn 2 5 7

Sr 1,390 2,100 6,830

Hardness (as 

CaCO3)
17,900 49,400 90,337

Radioactivity ND ND ND

TDS 69,400 175,600 248,000
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Flowback Water Management

ÅEvaporation in pits/ponds

ÅInjection/disposal wells

ÅDischarge to POTWs

ÅDirect reuse for fracing

ÅTreatment for reuse or surface discharge
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Evaporation

ÅNatural pond evaporation not practical
ïPrecipitation < Evaporation

ïPoor evaporation at high salinity

ïCrusting over
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Disposal Wells

ÅSignificant regulatory hurdles

ïImpacts to water supply aquifers

ïPotential for injected water to migrate to streams

ÅLimited capacities (1200 to 3000 bpd)

ÅSubstantial capital investment with uncertain life 

span ($1M to $2M)

ÅProbably will only play a limited role

ÅNo new injection wells have been permitted!


