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Abstract 

 
Management of produced fluids has become an important issue in Oklahoma because large volumes of saltwater are co-produced with oil and 
gas, and subsequently disposed into saltwater disposal (SWD) wells. Statewide (excluding Osage County) SWD volumes ranged from 800 to 
more than 1266 MMbbl from 2009–2014, and steadily increased at rates that mimic petroleum production from the Mississippian and 
Woodford zones. Much of the increase in production has occurred in central and north-central Oklahoma because of development in the 
Cherokee Platform and Anadarko Shelf geologic provinces. The Arbuckle Group is the main disposal zone in these geologic provinces for a 
number of reasons including that it is highly permeable, has a capacity to accept waste fluids, underlies the producing zones, but yet is 
sufficiently shallow to make completion of a SWD wells relatively inexpensive. Research indicates that earthquakes can be triggered by fluid 
injection near strike-slip faults that are oriented in the same manner as regional stresses, especially when high-volume SWDs are completed in 
basal sedimentary strata (such as the Arbuckle). Because of the confluence of these desirable conditions and confounding challenges, it is 
critical to investigate the physical and chemical properties of geologic materials that store and produce fluids, and to understand how regional 
geologic conditions affect fluid production and injection. Water and energy resources are important to the state and the nation, so best 
management practices must be developed to minimize co-produced water volumes and to handle the co-produced saltwater while minimizing 
deleterious effects 
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Water and Energy Related Publications 



Map of Earthquakes Mag >=2.8 since Jan 1, 2009 

(Murray, 2015 – in preparation) 



• More than 100 years of oil and gas production 

• Peak oil prod. of ~270 MMBO in 1927 

• Peak gas prod. of ~376–399 MMBOE in 1990 

• Oil production of ~128 MMBO in 2014 

• Gas production of ~385 MMBOE in 2014 

History of Oil and Gas Production for Oklahoma 



Geologic Provinces, Formations and Production Zones in Oklahoma 

Geologic Provinces from OGS: Northcutt and Campbell (1995) 
SP2008-1 Stratigraphic Guide from OGS: Boyd (2008) 

Regional Faults

Geologic Province

1: Greater Anadarko Region and Shelf

2: Cherokee Platform

3: Wichita Uplift+Hollis,Marietta Basins

4: Ardmore Basin

5: Greater Arbuckle Uplift

6: Arkoma Basin+Ouachita Uplift

99: Other



Zones of Exploration & Production (E&P) 

OKCGS Shale Shaker 
(Murray and Holland, 2014) 6 

O&G Wells Completed (2010 – May 2014) 
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Oil Production by Zone for 13 Study Area Counties, 2009–2014 

Compiled from: 
Lasser Production Database 



Gas Production by Zone for 13 Study Area Counties, 2009–2014 

Compiled from: 
Lasser Production Database 



Reporting Volume of Produced Water in the Mid-continent? 

Kansas: not required to report produced water volumes 
Oklahoma: not required to report produced water volumes 
Texas: required to report produced water volumes annually to TX Railroad Commission 



From 2000-2011, newly completed wells in OK’s Mississippian averaged: 
• 7.4 bbl of H2O produced for 1 bbl of oil 
• 9.8 bbl of H2O produced for 1 bbl oil equivalent gas 

(Murray, 2013) 



Est. H2O Production for 13 Study Area Counties, 2009–2014 

What do we do with the co-
produced saltwater? 
 
SaltWater Disposal (SWD) Wells 



Statewide annual SWD volumes versus time 

(Murray, 2015 – in preparation) 



Map of SWD Class II UIC wells, chart of SWD vols by county 

(Murray, 2015 – in preparation) 



SWD Volumes during 2013 by Geologic Zone of Completion 

(Murray, 2015 – in preparation) 

63.4% of SWD 



SWD Volumes during 2014 by Geologic Zone of Completion 

75.4% of SWD 

(Murray, 2015 – in preparation) 



SWD by Zone for 13 Study Area Counties, 2009–2014 



Active Arbuckle SWD wells in Oklahoma, 2009–2014 



Map of Earthquakes Mag >=2.8 since Jan 1, 2009 

(Murray, 2015 – in preparation) 
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Research Centers Related to Seismicity 

Collaborative Agreement between Kyle Murray and OU 
and Mark Zoback, Jack Baker, Greg Beroza and others at Stanford 

Kyle Murray’s 

Ze’ev Reches, Xiaowei Chen, Kyle Murray, and others 
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