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Outline 
• Introduction to Aquifer Storage and Recovery (ASR) 

• General Discussion of ASR in Texas and Bell County 

• ASR as a Water Strategy 

• Bell County ASR Coalition  

• Assessment of ASR Candidate Sites  

Presenter
Presentation Notes
Outline topics to be discussed in the presentation. 
             --  terms and concepts
             -- regulations   (predominately TCEQ)
              -- recoverability 
              -- project tasks 
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INTRODUCTION TO AQUIFER STORAGE 
AND RECOVERY
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Idealized Diagram of Stored ASR Water
ASR: The injection of water into a geologic formation, group of formations, or 
part of a formation that is capable of underground storage of water for later 
retrieval and beneficial use.

– TCEQ: 30TAC 331.2(8)

Stored Water 

x

ASR Bubble (Top View)

ASR Well 

Buffer 
Zone

Native 
GW

Presenter
Presentation Notes
--  Start discussion with a vertical cross-section of a generic ASR operation
-----------  key concept is that injected water displaces and pushes native groundwater away from well 
            ---  where injected water mixes with native water is called the Buffer zone  
             --- many ASR systems are designed to pull back just the stored water,  then inject until stored water zone is restored 
              --- tried to operate within the volume of stored water 

Next to the vertical cross  is an areal view – not regional groundwater flow so we have circles 
              -- flow outward is the same in all directions. 



5

ASR Operation:  Injection and Pumping 

2200 feet

Existing 
Well  

ASR 
Well 

(100 gpm) 

• Operations
– Inject water at 100 gpm for 11 months  

(48 million gallons)
– Extract water at 1100 gpm for 1 month

(48 million gallons)

• Aquifer Properties 
– 50 feet thick 
– Hydraulic conductivity = 10 ft/day 

Presenter
Presentation Notes
Same situation as the last animation but difference is that there is an existing well about 2200 away 
              -- typical 
              -- do two cycles over two years 

On right  (100 pgm)
   - well pumps – existing well is pumping 100 gpm  (recovery drops from 99% to 94% 

On left (1100 gpm) 
- well pumps – existing well is pumping 100 gpm  (recovery drops from 99% to 56%  left 
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Factors Contributing to ASR Implementation
• Economics

– Typically lower capital cost 
of alternative water supplies

– Phased implementation

• Environmental and Water Quality 
Benefits
– Small storage footprint compared 

to surface reservoirs
– No evaporative losses or 

sedimentation losses from 
surface reservoirs 

• Adaptability to Different 
Situations
– Fresh, brackish or saline  aquifers
– Drinking water, reclaimed water, 

stormwater or groundwater 
storage

Increase in ASR Facilities              

Presenter
Presentation Notes
--  Since 2000, growth in US has been expotential 
     --  often much less than costs of new water supplies 
     -- three in Texas
     -- several more planned for  Texas 
--- Benefits
           -  relatively small  areal footprint 
           -  no evaporative losses 
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Potential Advantages of ASR over Surface Storage

 No evaporation
 No surface inundation
 No sedimentation

In 2011, the Highland Lakes System 
lost an estimated 192,000 AF 
evaporation.

The same year, City of Austin used 
168,000 AF from the system.

The 2007 State Water plan 
indicates a loss of 90,000 AF 
annually to sedimentation in TX 
reservoirs
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GENERAL DISCUSSION OF ASR IN 
TEXAS AND BELL COUNTY 
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Where is ASR 
being used?

Historical: El Paso, 
Amarillo, CRMWD, High 
Plains, Midland

Today: San Antonio, 
Kerrville, El Paso, Ruby 
Ranch

Demonstration Wells: 
New Braunfels Utility, City 
of Victoria, City of Byran, 
City of Buda

Studying/studied: Many

TWDB, 2015
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Overview TWBD Study 

• 86th legislature passed HB 721, directed TWDB to 
conduct a statewide survey to evaluate suitability 
of 31 major/minor aquifers for ASR

• Primary factors:
– Hydrogeologic suitability 
– Excess water availability
– Water supply needs
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Hydrogeologic Suitability

We are here

Statewide 
50,000 ft 
square grid

• Aquifer Factors
– Hydraulic Properties
– Storage Properties 
– Available Drawdown
– Confinement

• Groundwater Factors
– Drift Velocity 
– Water Quality 
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Hydrogeologic Suitability

Temple

Rogers

Holland

Nolanville
Belton

Troy

Little River 
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Salado
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Overall Suitability

Temple

Holland

Nolanville

Belton

Troy

Little River 
Academy

Salado
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ASR AS A WATER STRATEGY
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Regional Water Planning:  Water Strategies 

• State Water Plan Begins 
with Water Supply 
Reports from 16 
Planning Groups

• Each Group 
Determines 
– water supply 
– water demand
– water needs
– water strategies 

16 Regional Planning Groups

Bell County is in Brazos Region G
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Water Management Strategies in Regional Plans

• Meet identified needs
• Be designed to: 

– Reduce water consumption, reduce water loss, 
improve efficiency in water use, OR

– Develop, deliver or treat additional water to WUGs or 
WWPs in at least 1 decade

• Be “feasible” 
• Have available water according to WAM or MAG
• Have a sponsor
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2021 Brazos G Regional Water Plan:  ASR 
Water Strategies  

ID Description
1 City of Bryan

2 City of College Station

3 Lake Georgetown ASR

4 Lake Granger ASR

5 Johnson County SUD and Acton 
MUD ASR

6 Trinity ASR in McLennan County

Water Strategy Components 
– Description 
– Available Yield
– Environmental Issues
– Engineering & Costing 
– Implementation 



18

BELL COUNTY ASR COALITION & 

ASSESSMENT OF ASR CANIDATE SITES
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ASR Coalition 
• Creation 

– When: December 2019 
– Why: perform study to provide more locale results than the TWDB 

study and to “kick start” assessment for Region G 
– How:  Interlocal Agreement penned by Honorable Judge Blackburn 

• Coalition Members 
– Brazos River Authority 
– Fort Hood
– Bell County Water Control Improvement District #1
– City of Temple 
– Central Texas Water Supply Corporation 
– City of Rogers 
– Clearwater Underground WCD
– Bell County 
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Bell County ASR Project 

• Preliminary Evaluation of Bell County Aquifers for ASR 

• Identify Potential ASR Projects for Coalition Members 

• Perform Groundwater Modeling to Evaluate Feasibility of ASR 
– Aquifer capacity to recharge, storage, and product water 
– Assessment of well field
– Recoverability of injected water  

• Field Implementation and Costs 1 

• Permitting2  

1CDM assistance (David Smith) 2TCEQ assistance (Lorrie Council) 
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Fourteen Candidate ASR Sites Identified 

• ASR Coalition Members that did 
not identify a Candidate Site 

-Brazos River Authority  
-Bell County Note: Locations are hypothetical
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Groundwater Modeling
Injection and Pumping Schedule

Drawup and Drawdown    

Days

Days

Case Recovery 
Cycle 1 Cycle 2

3b_1 0.67 0.99

INPUT:    Aquifer properties 

OUTPUT:   Recoverability and Plume Migration 
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Summary of Viable ASR Locations and 
Applications   

ASR Applications 
9 = load leveling
3 = drought supply 
2 = emergency supply 

 Rate 
(MGD)

Span 
(mths)

TSV 
(MG)

# Wells 
Well Spacing 

(ft) 

1a_1 ES 4 0.5 92 3 500
1a_2 DS 2 5 458 2 250
3b_1 LL 3.5 3 480 1 na
3c_1 LL 3.5 3 480 3 250
3d_1 LL 3.5 3 480 1 na
3d_2 ES 6.5 6 1,784 2 1,000
4a_1 LL 0.6 3 82 1 na
4b_1 LL 0.6 3 82 1 na

5a LL 1 3 137 1 na
5b LL 1 3 137 1 na
6a LL 4 3 549 1 na
6a DS 4 12 2,196 1 na
6b LL 4 3 549 1 na
6b DS 4 12 2,196 1 na

   TS = Targeted Storage Volume

Fort Hood

City of 
Temple

Central 
Texas WSC

CUWCD

City of 
Rogers

Note:  LL = Load Leveling;   ES  = Emergency Supply;  DS = Drought Supply 

ID Entity
ASR 

Mode

Recharge and Storage  Well Field Operations 
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FAQ:  ASR Application
• What is the role of GCDs in permitting ASR projects?  

• How can we ensure that the recharge water does not have a 
deleterious effect on the aquifer?  

• What amount of monitoring is required for an ASR project?  

• How can I learn more about Bell County ASR Project?  
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QUESTIONS  ?

Questions ?
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Groundwater Modeling of ASR Performance

Water Level Conditions 

Geologic Faults 

Wells 

Aquifer Properties 
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ASR Operation:  Recoverability and Plume 
Migration 

2200 feet

Existing 
Well  

ASR 
Well 

(1100 
gpm) 

• Operations
– Inject water at 100 gpm for 11 months  

(48 million gallons)
– Extract water at 1100 gpm for 1 month

(48 million gallons)

• Aquifer Properties 
– 50 feet thick 
– Hydraulic conductivity = 10 ft/day 

Presenter
Presentation Notes
Same situation as the last animation but difference is that there is an existing well about 2200 away 
              -- typical 
              -- do two cycles over two years 

On right  (100 pgm)
   - well pumps – existing well is pumping 100 gpm  (recovery drops from 99% to 94% 

On left (1100 gpm) 
- well pumps – existing well is pumping 100 gpm  (recovery drops from 99% to 56%  left 
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