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Overview of Injection Well Permitting Challenges

• Aquifer Exemptions (AE) and AE Map
• https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-

permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/aquifer-
exemptions/

• Pressure – East Texas
• https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-

permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pressure-
east-texas/

• Seismicity Review and Seismicity Response
• https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-

permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/seismicity-
review/

https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/aquifer-exemptions/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/aquifer-exemptions/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/aquifer-exemptions/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pressure-east-texas/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pressure-east-texas/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pressure-east-texas/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/seismicity-review/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/seismicity-review/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/seismicity-review/
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Overview of Rules to Support Permitting Procedures

• U.S. Safe Drinking Water Act 
(SDWA)
– US EPA Rules

– 40 CFR §146.4 Criteria

– 40 CFR §144.7 Application

– 40 CFR §144.7 Procedures

• Texas Water Code, Chapter 27
– RRC Statewide Rules

– §3.9 Disposal Wells

– §3.46 Fluid Injection into Productive 
Reservoirs

• RRC Statewide Rules support 
permitting procedures
– Filing of application with additional 

information

• Permitting attempts to avoid 
subsequent commission action
– Fresh water is protected

– Injection fluids are contained

– Not likely contributing to seismic 
activity

– Prevent waste of oil, gas, or 
geothermal resources
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EPA approved RRC Class II 
UIC program on April 23, 
1982.

Section 1425 of SDWA 
allows EPA to approve 
state programs that are 
effective in preventing 
endangerment of 
USDWs.

Result: Surface casing 
depth protects BUQW.

Injection Well Geologic Isolation Example

BUQW

USDW

https://www.rrc.texas.gov/oil-and-gas/applications-and-
permits/injection-storage-permits/oil-and-gas-waste-
disposal/injection-disposal-permit-
procedures/technical-review/#isolation

https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/technical-review/#isolation
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/technical-review/#isolation
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/technical-review/#isolation
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/technical-review/#isolation
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Definition of USDW

• from 40 CFR §144.3, 
§146.4

• from RRC Statewide 
Rules

– §3.79 Definitions

Underground source of drinking water 
(USDW) means an aquifer or its portion 
which is not an exempt aquifer and which:

(A) supplies any public water system; or

(B) contains a sufficient quantity of ground 
water to supply a public water system; 
and

(i) currently supplies drinking water for human 
consumption; or

(ii) contains fewer than 10,000 milligrams per 
liter (mg/l) total dissolved solids.
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Aquifer exemption boundaries in 
Texas are associated with RRC-
designated Fields. 

Map areas define the horizontal 
extent of the AE.

Depth extent of the AE is 
provided in table form.

Example: an AE exists for wells 
inside the boundaries, with the 
field name, and top depth 1,771 
ft, and 1,830 ft, respectively.

Existing Aquifer Exemptions: Example Trinity County

https://www.epa.gov/uic/aquifer-
exemptions-map

https://www.epa.gov/uic/aquifer-exemptions-map
https://www.epa.gov/uic/aquifer-exemptions-map
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New aquifer exemptions, or 
expansion of AE boundaries can 
only be approved by EPA.

What if new injection wells are 
filed at the star location in the 
Slocum Field?

Follow the permitting steps 
using the AE checklist to begin 
the process of applying to EPA 
for an AE expansion.

(next slide)

New Aquifer Exemptions: Example Anderson County

https://www.epa.gov/uic/aquifer-
exemptions-map

https://www.epa.gov/uic/aquifer-exemptions-map
https://www.epa.gov/uic/aquifer-exemptions-map
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Aquifer Exemption Review and EPA Checklist

• Aquifer Exemption Review
• https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-

permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/aquifer-
exemptions/aquifer-exemption-review/

• (excerpt from above webpage) …wells must meet the criteria under 
146.4(a) and criteria specified by at least one of the following sections: 
146.4(b)(1), 146.4(b)(2), 146.4(b)(3), 146.4(b)(4), or 146.4(c).

• For practical purposes, likely we are using 146.4(b)(1) only which is 
demonstration of enhanced recovery, that the aquifer or portion 
thereof is mineral, hydrocarbon, or geothermal energy producing.

https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/aquifer-exemptions/aquifer-exemption-review/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/aquifer-exemptions/aquifer-exemption-review/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/aquifer-exemptions/aquifer-exemption-review/
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Case Study: AE Expansion in Anderson County

Expansion of Slocum Field AE accommodates operator’s new injection 
wells.  
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East Texas Field is not part of Pressure 
East Texas. 

The geology pinches out and partly 
changes going east.

Pressure East Texas applies to 
Harrison, Panola, and Shelby. 

Some highlights (lowlights?)

• Overpressure of Class I EPA/TCEQ 
wells in Harrison

• Induced seismicity NW Shelby

• Elevated pressure crossing state 
line in NE Shelby

• Very high bottom hole pressure 
(BHP) measured in N Shelby

Overview of Pressure East Texas
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Pressure - East Texas Review and Checklist

• Pressure – East Texas Review
• https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-

permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pressure-
east-texas/

• (excerpt from above webpage) …formations include Duck Creek, 
Goodland Lime, Rodessa, Pettit, and Travis Peak…

• Checklist

– ½ - mile Top of Cement Table

– Porosity and Permeability Data

– Annotated Log

– Historic H-10 data for surrounding injection/disposal wells

https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pressure-east-texas/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pressure-east-texas/
https://www.rrc.texas.gov/oil-and-gas/applications-and-permits/injection-storage-permits/oil-and-gas-waste-disposal/injection-disposal-permit-procedures/pressure-east-texas/


Railroad Commission of Texas | June 27, 2016 (Change Date In First Master Slide)

Permit Special Conditions and Monitoring

• Static Bottom Hole Pressure Tests (BHP) are required for most granted 
applications inside of the three-county concern area. The frequency of 
these tests is determined during the review process by the UIC group.

– BHP Reporting is available at TexNet Injection & Pressure Reporting Tool (next 
slide)

• The UIC group may limit maximum daily injection volumes and 
maximum surface injection pressures.

• Cement Bond Log (CBL) may be required to verify cement behind 
production casing.

• Tracer Surveys may be requested to show fluid containment to 
permitted injection interval and formation(s).
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TexNet Injection & Pressure Reporting Tool

https://injection.texnet.beg.utexas.edu/

https://injection.texnet.beg.utexas.edu/


Railroad Commission of Texas | June 27, 2016 (Change Date In First Master Slide)

Submit BHP Data (1 of 8)

• Open My Wells

• Use filters to locate the subject well

• Select the Submit BHP Data button

• Select Get Template for Selected Wells
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Submit BHP Data (2 of 8)
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Submit BHP Data (3 of 8)



Railroad Commission of Texas | June 27, 2016 (Change Date In First Master Slide)

Submit BHP Data (4 of 8)

Highlighted cells in download template

• Shut-In Bottom Hole Pressure…Method 1

• Example: 2350

• Top of Completed Interval TVD (ft.)

• Example: 4500

• STATIC P SHUTIN TIME (Hrs)

• Example: 24
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Submit BHP Data (5 of 8)

Highlighted cells in the download template

• Shut-In Bottom Hole Pressure…Method 2

• Example: 2350

• Top of Completed Interval TVD (ft.)

• Example: 4500

• STATIC P SHUTIN TIME (Hrs)

• Example: 24
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Submit BHP Data (6 of 8)

Highlighted cells in the download template

• Shut-In Bottom Hole Pressure…Method 3

• Example: 2350

• Top of Completed Interval TVD (ft.)

• Example: 4500
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Submit BHP Data (7 of 8)

View the data submission from the My Wells/Well Details screen
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Submit BHP Data (8 of 8)

Also, submit BHP data from the My Wells/Well Details screen
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Seismicity Review - Checklist
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Area of Interest (AOI) Map (1 of 8)
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Area of Interest (AOI) Map (2 of 8)
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Area of Interest (AOI) Map (3 of 8)
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Area of Interest (AOI) Map (4 of 8)
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Area of Interest (AOI) Map (5 of 8)
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Area of Interest (AOI) Map (6 of 8)

https://catalog.texnet.beg.utexas.edu/

https://catalog.texnet.beg.utexas.edu/
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Area of Interest (AOI) Map (7 of 8)



Railroad Commission of Texas | June 27, 2016 (Change Date In First Master Slide)

Area of Interest (AOI) Map (8 of 8)
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Geologic Information and Fault Hazard Analysis
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Fault Hazard Analysis May Be Required

https://cisr.beg.utexas.edu/fsp

https://cisr.beg.utexas.edu/fsp
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Spacing Requirements and Permit Conditions
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Seismic Monitoring
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Appendix: Supporting Documentation

• 2017-11-30-Final Report-Texas Aquifer Exemption Project

• 2018-01-19-Final Report-East Texas Formation Pressure Project

• Seismicity Permian Basin Guidelines, February 8, 2019

• 2022-01-31_Seismic_Response_SOG_Final
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Questions?
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