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I35 Growth Corridor



Projected water supply and demand
(Bell and Williamson Counties)
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* Considering municipal, electric power, and mining sectors (TWDB, 2017)

*

DEFICIT



Surface and Ground Water Sources



Aquifer Storage and Recovery (ASR)



Modeling: A tool for answering questions

U. S. Army Corp of Engineers, Water Research Laboratory, Vicksburg, MS
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y = 0.01x2 + 0.17x
R2 = 0.99

Modeling: A tool for answering questions



Soil and Water Analysis Tool (SWAT)

• USDA/ARS Hydrology model

• Computes hydrology and water quality

• Considers land management practices



Surface Water: Peeking into the future

Surface water models
• Water quantity
• Water quality

• Constituent fate

Global climate models

Local historic data

• Downscaling
• Bias correction

• Multiple scenarios
• Probabilistic terms

• Precipitation
• Temperature
• Solar radiation
• Wind speed & direction
• Humidity
• Surface flows 
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Research using SWAT



• Will there be enough surface water available to apply ASR?
• Given projected growth and water demands

• Given local historical weather and stream flows 

Surface water modeling can answer this question, but…

• Will our local aquifer characteristics support ASR?

Is ASR feasible for Bell County?



ASR Feasibility: Can We Make it Work?

PART 2 – Groundwater Considerations

Gretchen Miller, Associate Professor

Zachry Department of Civil Engineering

Texas A&M University



Is ASR the right technique?

Infiltration Basins

Aquifer Storage and 
Recovery (ASR)

Aquifer Storage, 
Transfer and 
Recovery (ASTR)

Bank Filtration

Dry Wells



What makes an aquifer good for ASR*?

Criterion More Desirable Less Desirable

1: Transmissivity 50,000 - 80,000 gpd/ft <8,000, >40,000 gpd/ft

2: Gradient and Direction Natural gradients only Strong artificial 
gradients present

3: Recharge Water Quality Chloride
TDS

<50 mg/L
<100 mg/L

>200 mg/L
>450 mg/L

4: Native Water Quality Chloride
TDS

<400 mg/L
<700 mg/L

>6000 mg/L
>10,000 mg/L

5: Plugging Potential Total Iron
Diss. Oxygen

<0.3 mg/L
<1.5 mg/L

>1 mg/L
>3 mg/L

7: Interfering Uses Well Proximity
Source Prox.

>5 mi
>1 mi

<0.25 mi
<0.25 mi

7: Aquitard Leakance < 1.2 x 10-7 d-1 >1.2 x 10-6 d-1

From Maliva and Missimer (2010) Aquifer Storage and Recovery and Managed Aquifer Recharge Using Wells: 
Planning, Hydrogeology, Design, and Operation. Example from Florida ASR study conducted by CH2M Hill 

*One example assessment. Not written in (lime)stone.



How do locations compare for ASR? 
Gulf Coast Example

Smith et al. (2017). Assessing aquifer storage and recovery feasibility in the Gulf Coastal Plains of 
Texas, Journal of Hydrology: Regional Studies, doi:10.1016/j.ejrh.2017.10.007. (Open access)



Point data

Raster data

Classify / rank values

Ranked rasters

Weights

Interpolate, rasterize

GAM transmissivity 
data

Transmissivity 
raster

1—4

Ranked 
transmissivity

9

TWDB Groundwater Database

Hydraulic gradient 
raster

1—4

Ranked 
hydraulic gradient

6

Depth to water 
raster

1—3

Ranked 
depth to water

5

Well density 
raster

1—4

Ranked 
well density

4

Depth to aquifer 
raster

1—3

Ranked 
depth to aquifer

3

aquiferi score

aquifer1 score

aquifer2 score

aquifern score

aquifer system 
score=MAX

Σ
…



How do locations compare for ASR?

Smith et al. (2017). Assessing aquifer storage and recovery feasibility in the Gulf Coastal Plains of 
Texas, Journal of Hydrology: Regional Studies, doi:10.1016/j.ejrh.2017.10.007. (Open access)



Can we recover quality water?
SAWS Example

1 mile



Can we recover quality water?

2014 2023

Smith et al. (in prep). Estimating the Performance of a Large, Multi-Well Aquifer Storage 
and Recovery System Using Transport Modeling, for Submission to Ground Water.



Can we recover quality water?

Center
Well

Proximal
Well

Distal
Well

Smith et al. (in prep). Estimating the Performance of a Large, Multi-Well Aquifer Storage 
and Recovery System Using Transport Modeling, for Submission to Ground Water.
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What about Bell County?

Criterion More Desirable Less Desirable

1: Transmissivity 50,000 - 80,000 gpd/ft <8,000 or >40,000 gpd/ft

Upper Trinity (Glen Rose)              Middle Trinity (Hensell)              Lower Trinity (Hosston)

Maps from LBG Guyton



What about Bell County?

Lower Trinity 

Criterion More
Desirable 

Less 
Desirable

7: Interfering Uses Well Proximity
Source Prox.

>5 mi
>1 mi

<0.25 mi
<0.25 mi



What about Bell County?

Criterion More Desirable Less Desirable

4: Native Water Quality Chloride
TDS

<400 mg/L
<700 mg/L

>6000 mg/L
>10,000 mg/L

Maps from N. Trinity and Woodbine GAM Report, Intera (2014) 



Questions?

Gretchen Miller
http://gmiller.tamu.edu
gretchen.r.miller@tamu.edu
979.862.2581

June Wolfe
https://blackland.tamu.edu/wsl/
jwolfe@brc.tamus.edu
254.774.6016
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