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Fracking WaterFracking WaterFracking WaterFracking Water

source

Fracking ProcessFracking ProcessFracking ProcessFracking Process

Typical volumes of water:Typical volumes of water:Typical volumes of water:Typical volumes of water:
4 4 4 4 ---- 5,00,000 gallons for horizontal wells5,00,000 gallons for horizontal wells5,00,000 gallons for horizontal wells5,00,000 gallons for horizontal wells
670,000 gallons for vertical wells670,000 gallons for vertical wells670,000 gallons for vertical wells670,000 gallons for vertical wells



FlowbackFlowbackFlowbackFlowback StorageStorageStorageStorage



FlowbackFlowbackFlowbackFlowback StorageStorageStorageStorage



Produced WaterProduced WaterProduced WaterProduced Water

Typical volumes of water:Typical volumes of water:Typical volumes of water:Typical volumes of water:
Average in N. America, 8 barrels of produced water for every barrel of Average in N. America, 8 barrels of produced water for every barrel of Average in N. America, 8 barrels of produced water for every barrel of Average in N. America, 8 barrels of produced water for every barrel of 
oiloiloiloil
In CA,15 barrels of produced water for every barrel of oilIn CA,15 barrels of produced water for every barrel of oilIn CA,15 barrels of produced water for every barrel of oilIn CA,15 barrels of produced water for every barrel of oil



DisposalDisposalDisposalDisposal

source

~80% of wells for enhanced oil recovery (EOR)~80% of wells for enhanced oil recovery (EOR)~80% of wells for enhanced oil recovery (EOR)~80% of wells for enhanced oil recovery (EOR)
~20% of wells for waste water disposal~20% of wells for waste water disposal~20% of wells for waste water disposal~20% of wells for waste water disposal



ProblemProblemProblemProblem

source

Spills and leaks of waste waterSpills and leaks of waste waterSpills and leaks of waste waterSpills and leaks of waste water
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Spills and leaks of waste waterSpills and leaks of waste waterSpills and leaks of waste waterSpills and leaks of waste water
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Spills and leaks of waste waterSpills and leaks of waste waterSpills and leaks of waste waterSpills and leaks of waste water
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Traditional solutionsTraditional solutionsTraditional solutionsTraditional solutions
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Method choiceMethod choiceMethod choiceMethod choice
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Produced water characteristicsProduced water characteristicsProduced water characteristicsProduced water characteristics



Electrical resistivity imagingElectrical resistivity imagingElectrical resistivity imagingElectrical resistivity imaging

source

PrinciplePrinciplePrinciplePrinciple

The voltage difference is a function of the injected current and the resistivity The voltage difference is a function of the injected current and the resistivity The voltage difference is a function of the injected current and the resistivity The voltage difference is a function of the injected current and the resistivity 
beneath the electrode beneath the electrode beneath the electrode beneath the electrode arrayarrayarrayarray

Ohm’s Law: Ohm’s Law: Ohm’s Law: Ohm’s Law: V V V V = I = I = I = I RRRR



Electrical resistivity imagingElectrical resistivity imagingElectrical resistivity imagingElectrical resistivity imaging
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Measurement responseMeasurement responseMeasurement responseMeasurement response
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Electrical resistivity imagingElectrical resistivity imagingElectrical resistivity imagingElectrical resistivity imaging

In realityIn realityIn realityIn reality



Case studyCase studyCase studyCase study

source

Release from a Saltwater Disposal WellRelease from a Saltwater Disposal WellRelease from a Saltwater Disposal WellRelease from a Saltwater Disposal Well



Case studyCase studyCase studyCase study
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Site and conditionsSite and conditionsSite and conditionsSite and conditions SiteSiteSiteSite Chloride (mg/l)Chloride (mg/l)Chloride (mg/l)Chloride (mg/l)

PPPP----1111 1,0001,0001,0001,000

PPPP----4444 904904904904

PPPP----7777 2,0302,0302,0302,030

PPPP----10101010 2,9202,9202,9202,920

PPPP----13131313 5,5605,5605,5605,560

PPPP----15151515 3,3303,3303,3303,330

Farm PondFarm PondFarm PondFarm Pond 2,8202,8202,8202,820

Sump @ houseSump @ houseSump @ houseSump @ house 16,20016,20016,20016,200

Sump @ TSump @ TSump @ TSump @ T 17,10017,10017,10017,100

Creek (north of Creek (north of Creek (north of Creek (north of 
sump @ T)sump @ T)sump @ T)sump @ T)

1,4101,4101,4101,410



Survey LayoutSurvey LayoutSurvey LayoutSurvey Layout

source

Data collectionData collectionData collectionData collection



ResultsResultsResultsResults
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Resistivity resultsResistivity resultsResistivity resultsResistivity results



Case studyCase studyCase studyCase study

source

Resistivity resultsResistivity resultsResistivity resultsResistivity results

Archie’s LawArchie’s LawArchie’s LawArchie’s Law::::



Case studyCase studyCase studyCase study
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Ground Ground Ground Ground truthingtruthingtruthingtruthing



Case studyCase studyCase studyCase study

source

SummarySummarySummarySummary

• Electrical resistivity technique proved to be successful in delineating 
regions impacted by the brine spill.

• The plume in proximity to the injection well indicate the leak 
originated at depth, consistent with other leaking wells in area.originated at depth, consistent with other leaking wells in area.

• Based on the subsurface geology in the area we were able to use 
Archie’s law to provide a resistivity range for the subsurface regions 
impacted by the brine for this reconnaissance survey.  

• Geophysical results use to aid in placement of follow-up monitoring 
wells. The sampling results from these wells correlate well to the 
resistivity results.

Unfortunately the drilling technique was unable to penetrate 
the shallow bedrock and so still awaiting further quantitative 
results.



Questions / Comments ?Questions / Comments ?Questions / Comments ?Questions / Comments ?

Website Resources:Website Resources:Website Resources:Website Resources:

• General:  General:  General:  General:  hgiworld.comhgiworld.comhgiworld.comhgiworld.com

• Mining:  Mining:  Mining:  Mining:  heapsolutions.comheapsolutions.comheapsolutions.comheapsolutions.com

• Leak Detection: Leak Detection: Leak Detection: Leak Detection: hgileakdetection.comhgileakdetection.comhgileakdetection.comhgileakdetection.comLeak Detection: Leak Detection: Leak Detection: Leak Detection: hgileakdetection.comhgileakdetection.comhgileakdetection.comhgileakdetection.com


