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— Project objective
— buffer zone

— Technical approach

— Identification of Models 
— literature and information review 
— preliminary modeling
— aquifer assessment: parameters
— UIC data analysis: RRC

— Model development 
— input dataset
— deliverables requirement  

Technical Approach
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— Literature Review
— Dr. Sharp leading the team
— Specific issues

— Aquifer Assessment 
— TWDB data
— RRC data
— Other data

— RRC UIC dataset
— Data processing

— Modeling Techniques & Tools

Project Progress



— Few studies addressing specific question
— General background
— Further suggestions from TWDB/Workgroup

— Reviewed 60+ articles
— Review to continue for the month
— Key issues 

— protection of aquifers
— seismic activity impacts
— Injectate clogging formation

— Wide variety of strata suitable for waste water injection.
— Regulatory issues

— Concentrate disposal permits
— reliability over the life of the desalination system

Literature Review



Aquifer Assessment

— Project Area
— Identification of 18 aquifers

— Available data
— GAM 
— BRACS
— SDR
— RRC

— Analysis process



Aquifer Assessment



Aquifer Assessment Maps 



Aquifer Assessment Maps



Aquifer Assessment Maps



Aquifer Assessment Maps 



Aquifer Assessment Maps 



Aquifer Assessment Maps 
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• Total Class II Injection Wells = 3,431
• 3,016 wells in active dataset (415 missing land surface elevation)

• Wells with Injection Interval Within GAM = 2,845
• Wells with Injection Interval below GAM = 171

Aquifer Assessment
Capitan Reef Complex GAM



16

Aquifer Assessment
Capitan Reef Complex GAM

Number of Wells



17

Bell Curve Distribution
Injection Well Bottom Screen – GAM L5 Base

Aquifer Assessment
Capitan Reef Complex GAM



RRC Class II Well Database & Procedures

— Latest available data download from RRC
— October 2020
— Kept constant throughout the project
— Updated once before final deliverables?

— TWDB BRACS MS Access database & scripts
— Access database updated
— Workflow created
— Potential automation

— Analysis of database 
— Identify required attributes for input model
— Identify Class II wells with missing attributes
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2020 RRC Underground Injection Control
And RRC Well Bore Database Update

2020 UIC Class II Wells
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2020 RRC UIC Data Update
UIC Inventory Permit Information

UIC Permit Remarks

UIC Monitor Information

H-10 (Monthly Monitor) 
Information

H-10H (Monthly Monitor) 
Information

Monitor Remarks

H-5 (Pressure Testing) Information

H-5 Remarks
UIC Enforcement Information

Enforcement Action Information

Enforcement Action Other Data

Enforcement Remarks

H-10H Monitor Annual Information

H-10 Violation Information
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2020 RRC Well Bore Data Update
Well Bore Technical Data Root 

Segment
Well Bore Completion Information 

Segment
Well Bore Technical Data Forms 

File Data
Well Bore Remarks Segment
Well Bore Tubing Segment
Well Bore Casing Segment

Well Bore Perf Segment
Well Bore Liner Segment

Well Bore Formation Data 
Segment

Well Bore Squeeze Segment
Well Bore Usable Quality Water 

Protection
Well Bore Old Location Segment
Well Bore New Location Segment
Well Bore Plugging Data Segment

Well Bore Plugging Remarks 
Segment

Well Bore Plugging Record 
Segment

Well Bore Plugging Data Casing-
Tubing record

Well Bore Plugging Perfs Segment
Well Bore Plugging Data 
Nomenclature Segment

Well Bore Drilling Permit Number
Well Bore Well-ID Segment

14B2 Well Segment
H-15 Report Segment
H-15 Remark Segment

Senate Bill 126 (2-Yr Inactive 
Program) Segment

Well Bore - Drilling Permit Status 
Segment



Modeling Techniques & Tools

— link to database from Aquifer Assessment task

— identify the lateral and vertical impact of injection wells 
within aquifers

— procedures and tools:
— appropriate analytical/numerical solution
— map the impact
— visualization & documentation 



Modeling Approach

— Aquifer Assessment database
— location, 
— aquifer parameters
— injection well parameters

— Preliminary analysis
— simplifying assumptions
— ‘radius of influence’
— flag zones for a detailed analysis:

— impact greater than the default buffer of 15 miles?
— exceed ‘threshold’ injectate density?
— exhibit potential boundary impacts?
— other?

— detailed analysis for flagged zones



Conceptual Modeling: Example

— Confined aquifer
— Well considerations:

— Fully-penetrating 
— Partially-penetrating
— Long-screen: multiple aquifers
— Long-screen: aquifer stratification 

within thick aquifers

— Solution considerations:
— Steady-state
— Transient
— Transient with wellbore storage

Q Q

Fully-penetrating well Partially-penetrating 
well



Modeling: Preliminary Analysis Examples

Q Q

Solution Fully-penetrating well Partially-penetrating well

Steady-state Thiem (1906) Javandel (1982); Faybishenko
et al (1995)

Transient Theis (1935); Cooper and Jacob 
(1946) Hantush (1961)

Transient with wellbore 
storage

Papadopulos and Cooper 
(1667) Dougherty and Babu (1984)



Modeling: Advanced Analysis Examples 

— AEM Methods
— TTIM
— TimML

— Axisymmetric model
— MODFLOW 6

— Other 



— WSP questions for Workgroup 
— Suggestions

— Next workgroup meeting

Q & A


