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 Very divergent statements in the media. 

 Little independent analysis. 
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Public concern with oil & gas 



Objective 
Use existing data resources to provide quantitative measures 

of current and potential impacts due to oil and gas extraction 

in Oklahoma. 
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Tasks 

 Quantify private water wells allegedly polluted during the 

period from May 2012 to May 2013, and correlate their 

location with nearby oil and gas production wells. 

 Quantify saltwater spills that had occurred from May 2012 

to May 2013, and determine the vulnerability of the 

underlining ground water aquifers. 

 Quantify the proximity of saltwater spills from May 2012 to 

May 2013 to public water supply intakes.  
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Agencies with data resources 
 Oklahoma Corporation Commission 

(OCC) 

 

 Oklahoma Water Resources Board 

(OWRB) 

 

 Oklahoma Department of  

Environmental Quality (DEQ) 

 

 U.S. Geological Survey (USGS) 
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OCC Databases 
 Environmental Compliance Reporting System (ECRS) 

94,546 records from July 1993 to May 2013 

Raw digital database obtained in August 2013  

 Risk Based Data Management System (RBDM) 

Launched in early 2013 

 Drilling completion reports 

(1002A Forms). 

 Base of Treatable Water mapping. 
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../OCC/ECRS Pollution Incidents.xlsx


ECRS 

 Unorganized. 

 Missing information. 

 Difficult to interpret many 

entries. 

 Clear errors in recorded 

longitude. 
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 Work required to make information useful 

 Manually categorize 2,078 incidents from May 2012 to 

May 2013. 

 Defined violation type and location. 

 Corrected longitude error by legal description. 
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1002A form 

http://imaging.occeweb.com/OG/Well%20Records/00000011/OCC_OG_0V3KCUS_379C70K.pdf 



Base of Treatable Water 
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Results: Violation category 
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Water well related incidents 
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 During May 2012 to May 2013 there were 38 complaints of 

polluted ground water wells 

 OCC inspector assesses the complaint by talking to the 

individual, inspecting the water and usually collected a 

water sample for laboratory analysis. 

 OCC determined that 30 were not polluted by oil and gas 

operations. 

 The reasons for exclusion were:  

 Solutes consistent with agriculture pollution 

 Wells drilled deeper than BTW 

 Well distant from oil and gas production 

 No observable free hydrocarbons (rainbow, sheen) 



8 Pollution abatement incidents 
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 Example (Incident #1) 
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 BTW at 400 feet. 

 25 adjacent production 

wells dating from 1941-

1956, and 1 drilled in 2010. 

 Pre – 1956, surface casing 

on all wells to depths 

ranging from 102 to 266 

feet.  

 2010 drilled well had casing 

set to a depth of 610 feet. 



Example (Incident #2) 
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 BTW at 300 feet. 

 Only one well drilled in 

2010 producing 

horizontally from the 

Woodford formation . 

 Surface casing was set to 

a depth of 1510 feet 



Water well  incident results  
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 38 water wells were reported contaminated from May 2012 

to May 2013. 

 8 were referred to pollution abatement. 

 1 polluted water well did not include an adequate location. 

 5 were surrounded by a mix of old and new production. 

 2 incidents were only near newer production and warrant 

additional investigation. 



Saltwater spills 
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 Saltwater spills are the most common and largest volume 

spills with 333 during the year examined. 

 Spills have the potential to infiltrate into the groundwater or 

to travel to drinking water intakes. 

750,000 gallon wastewater 

spill in Polecat Creek, Grant 

County, March 2, 2016. 
Source: kfor.com 



USGS and OWRB Databases 
 The USGS publishes geospatial data  sets that describe aquifer 

characteristics and created grid layers used to calculate the 

DRASTIC index. 

 The OWRB used the grid layers to compute DRASTIC indices 

and to produce the aquifer vulnerability maps for the state. 

 Shapefiles of DRASTIC indices and the different components 

were obtained from the OWRB. 

 

17 



DRASTIC model 
 DRASTIC is an acronym for: 

Depth to water, Net Recharge, Aquifer media, Soil media, 

Topography, Impact of the vadose zone, Hydraulic 

Conductivity. 

 Inputs of rank and weighting for 
 Depth to water 

 Recharge 

 Aquifer media 

 Soil 

 Topography 

 Hydraulic conductivity 

 Drastic rating determined for the aquifers underlying 333 

salt water spills. 
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Example layer: hydraulic Conductivity 
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■Saltwater spills 

Conductivity 



Example layer: net recharge 
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■Saltwater spills 

Recharge 



DRASTIC Results 
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Legend

GW_WQS_Appendix_D
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DEQ public water supply database 

 DEQ mapped 168 surface 

water intakes that are 

actively feeding into public 

water supply systems. 

 Locations were obtained 

directly from the DEQ. 

 Distance from the 333 

saltwater spills was then 

determined. 
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http://oklahomawatch.wpengine.netdna-cdn.com/files/2013/03/Photo-1-Exposed-

Intake-Valves.jpg 



Saltwater spills vs PWS 
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Saltwater – PWS results 
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Overall Results 
 Over the one year period of May 2012 to May 2013, 2,078 

incidents were reported by the OCC. 

 Two water wells may have been impacted by new drilling 

activities, while six other wells were probably impacted by old 

production or abandoned wells.  

 24% of the 333 reported salt water spills occurred over high 

vulnerability aquifers. 

 The shortest distance of a water spill to a PWS surface 

intake was two miles. 76% of saltwater spills were more than 

10 miles from a PWS. 

 

26 


