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What is ASR?

* Using the same well for both injection and
recovery of stored water

. B4
Water savings account

TREATED
WATER

Texas Water Code § 27.151

“...a project involving the injection of water 3 S O

into a geologic formation for the purpose of |

subsequent recovery and beneficial use by the 81
project operator.”

Why ASR?
* Drought and emergency supply
e Seasonal storage

* Benefits over surface reservoirs womaecras [l v vomes o

I RECOVERY CYCLE %) sano Z0NE
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What is AR?

* Controlled recharge of an aquifer at the
surface through various methods:

- e

Water investment

o Spreading methods

BankFlltra ion
o Induced bank infiltration t !
Channel modification or diversion Y- ]

@)
o Runoff harvesting
o Reclaimed water reuse

b1t

 Texas Water Code § 27.201

“...a project involving the intentional
recharge of an aquifer by means of an
injection well,...,or other means of Percolation Tank Rainwater Harvesting

i n fl I tra tl onh “ Most common MAR techniques (Gale and Dillon 2005) ASR: Aquifer Storage and Recovery: ASTR: Aquifer
Storage Transfer and Recovery
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Future ASR and AR in Texas

Planned future Aquifer Storage & Recovery (ASR)
and Aquifer Recharge (AR) well fields and basins

This map does not represent all ASR & AR projects in Texas.
Project information is from the 2021 Regional Water Plans and outreach.
Locations are approximations and may not reflect the final facility site.

Project type, water source type Regional Water Planning Area
A AR, rainwater harvesting ASR or AR
or strategy catago
@  ASR, various 9y gory
A AR, surface water - Recommended ~ %{ sy oo e i " N Z?DM‘
T
@  ASR, surface water G Alternative 150 300km
"~ ASR, groundwater ﬂ Both
@  ASR, reclaimed water G Neither
() Attemative water strategy Texas Water

Development Board 20711 05

88t Texas Legislature (2023)

o

O
* SB 28 — water for Texas fund

State Water Plan (2022)

® 13 of 16 regional water planning groups
plan on ASR -

* 37 ASR well fields, 4 AR surface
infiltration facilities

® 193,000 acre-feet per year in
2070, 3% of the total new supply

Challenges

—aN

®* Available source water e
® Suitable geology

® Economics

[ )

Public perception and expectations



IWT Mandates

* |[n 2019 Texas House Bill 721 (Texas Water Code § 11.155) tasked
the TWDB:

o Conduct Statewide survey of aquifer suitability for ASR and AR in Texas

o Conduct ASR and AR studies identified in the State Water Plan or by

interested persons
Project web page: Story map:

o Report results of these studies

TiDevelopment Board
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Project type, water source type

Statewide Suitability Survey Application

.
v

A AR, rainwater harvesting g

@ ASK,varous Projects ot 4 Informative: start conversations
A AR, surface water pepue’ . L !
~-in the SWP

3 33

@ ASE, surface water
i) ASR, groundwater
@ ASE, reclaimed water

Complementary: planning process

 Development of the
2026 Regional Water Plans

\‘. -

-5, no aquifer
¥ _4 neither excess water nor need
#¥ -3 no need identified

-2, no excess water identified

0 - 0.5, less suitable
#® 0.5- 0.7, moderately suitable N ORTINTAL
#® - 0.7 most suitable Y,

| Texas Water
www.twdb.texas.gov ﬁ www.facebook.com/twdboard Y @twdb Development Board



Statewide Suitability Survey Application
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ASR Studies: Prioritization Criteria and Info

(Based on most current available information)

Criteria Supporting information

1) Sponsor interest and activity e Statewide Suitability Survey
2) Project planning status final rating for both ASR & AR
3) Data availability and quality * Source water type

4) Staff skillset * Strategy goal

5) Online decade * Proposed study type

Texas Water
www.twdb.texas.gov 9 www.facebook.com/twdboard Y @twdb Development Board



IWT completed and

current studies

Aquifer Storage and Recovery Report:
Longevity Assessment for the

City of Bandera Water Wells

Azzah AlKurdi, Shirley C. Wade, Ph.D,, PG., ) ab, Ph.D,, P.G., Andrea Croskrey, P.G.

Report 389 “Texas Water Development Board
February 2023 www.twdb.texas gov

Texas Water
Development Board
ASR and AR Projects

ASR = aquifer storage and recovery
AR = aquifer recharge
See Texas Water Code § 11.155

Aquifer Storage and Recovery Report:
Carrizo-Wilcox Aquifer Characterization

for Eastern Gonzales and Parts of
Caldwell and Guadalupe Counties, Texas

T

Completed

‘ R387 - Aquifer Characterization of the Carrizo-Wilcox

' R389 - Longevity Assessment for City of Bandera Water Wells
Current
‘ Aquifer Characterization of the Gulf Coast

m Suitability Overview for the Lower Valley in El Paso County
135 Corridor

This map does not represent all ASR & AR studies in Texas.
Project locations are approximations and may not reflect the final facility site.

Andrea Croskrey, PG., James Golab, Ph.D., P.G., Daniel Collazo

Report 387 “Texas Water Development Board
March 2022 wwwtwdb.lexas.gov
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Guadalupe-Blanco River Authority ASR Study

ASR project: Mid-basin water supply (ASR

component)

Sponsor: Guadalupe Blanco River Authority
Source water: Guadalupe River treated water
Target aquifer: Carrizo-Wilcox Aquifer

Conditions:

* when availability from the river exceeds customer
demand, and

 thereis available capacity at the new water
treatment facility

> GBRAASR study area
ﬂ Texas counties
~"~~— Rivers
Bastrop
N

Carrizo Groundwater Supply Project
>

Interstate highways

" US highways

State highways

aaaaaaa Fayette

Gonzales

...........

Texas Water
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Guadalupe-Blanco River Authority ASR Study (rss7

Bastrop

GBRA needed to better understand: '

o Storage parameters

o Potential target aquifers in the vicinity of its Mid- W
Basin Water Supply Project s, oA i
IWT aquifer characterization study: Lo

o Stratigraphy
o Lithology
o Groundwater salinity

The study identified:

o most suitable unit and zone in the study area for an

Guadalupe

1
Gonzales |
I

ASR project
o potential water quality implications on well design = - suaee  comizosanasatiny iass
ﬂ Texas counties Fresh
~"~~ Major rivers Fresh and slightly saline
. 0 . nterstate highways Slightly saline
The GBRA hired a contactor for final site gl —Dol—
. . . P — Moderately saline I ? e f'IJ l ’ 1I0m
selection, well construction, and design. e I I M e
Urban areas Very sdiine 13

Brine



Bandera Well Longevity Model
ASR project: Surface water acquisition, treatment, and ASR
Sponsor: The City of Bandera

Water source: treated surface water from the Medina River

Target aquifer: lower Trinity aquifer

plan:

* Supply for high demands
* using existing water supply wells

* City of Bandera well
.‘.':r-' Study area
G Study lower Trintiy aquifer active limit
Urban areas
\ TxDOT roadways
~"s~= Medina River
G Texas counties

Texas Water
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Bandera Well Longevity Model (rss)

198,694 gallon per day

* The City of Bandera needed to understand
the longevity of their existing wells:

o Trinity Aquifer is the main supply source

o Wells already reaching max drawdown 480 gallon per minute
6.9 hours

o Little redundancy in case of failure

480 gallon.per minute current

- drop in water
table
(195 feet max)

minimum operational

10 feet below pump

d__v | . interval

L1 Upper Trinity Group [ 1 Hammett Shale - Upper Trinity Group I:I Hammett Shale
] Middle Trinity Group Lower Trinity Group - Middle Trinity Group Lower Trinity Group 15




Water level elevation (feet above mean sea level)

Bandera Well Longevity Model (rss9)

 |WT created a model to:

1050
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900

850
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750

700
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600

550

500

450

400

o Assess the longevity of the city’s lower Trinity

aquifer wells

o Forecast three potential scenarios

Mulberry Street Well Predictive Results

Observed historic water levels
Pump level elevation (760 feet)
Bottom of well casing elevation (520 feet)

Base of Trinity Aquifer elevation (430 feet)

A

Modeled historic water levels

(S1) No change scenario predicted water levels

— -+ (82) Projected demands scenario predicted water levels

= = = (83) Max planned supply scenario predicted water levels

Historic Period Tt | | | |
g Model Time Scale

Current pump level "I
1 \_ .....................................
U T T e e L
1 \S2
| v
I A
Minimum operational static water level |
(analytical solution) "
o ot et o [ e et o e e ! e e — e —— — — — i —— ——— —_— i — —
\ ,
1 53 '~
Lower Trinity aquifer top (bottom of the casing) N N

Open hole

1975 1980 1985 1990 1995 2000 2005 2010 2015

@20 2025 2030 2035 2040 2045 2050 2055 2060 2065

Simulation time (year)

2070 2075

2080 2085

®

No increase in
pumping

e Study identified:

o The city’s wells meet the city’s needs but are

No change Projected use
scenario scenario

&

Pumping will
increase to
match the
projected

demands in the
2022 State Water
Plan

reaching their pumping limits
o The city likely has about 29 years to implement
new management strategies (ASR)

Max supply use
scenario

Pumping will
increase to
produce all

groundwater

listed as available
to the City of
Bandera in the
2022 State Water
Plan

16



Lower Valley ASR Suitability AnaIyS|s

ASR project: Wastewater treatment and ASR

Sponsor: Lower Valley Water District

Water source: advanced treated reclaimed

water

Target aquifer: the Hueco-Bolson aquifer

Plan:
o construction of a wastewater treatment facility
o use advanced treated wastewater to recharge

the aquifer
o balance supplies during high demands

@ Study area cities
7/ Texas cities

/% Major rivers

&P LVWD service area
7] Texas counties

10 20 Miles

A 0 10 20 Kilometers

New Mexico

Hudspeth

GMA

Texas Water |
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Lower Valley ASR Suitability Analysis i review)

* LVWD is interested in ASR or AR: < I
o Arid region - scarcity of water resources is a concern ik
o Project would benefit LVWD customers and )\~ “’M "-.":,
agricultural users RSN AR
* IWT performed a high-level suitability analysis
due to limited available data
. . e Mexico
e Study identified
o The semi-confined sands of the Hueco Basin present
the best target for ASR or AR &W 2N\
o Infiltration basins would be recommended based on Data collection z, ‘
the hydrogeology and permitting : : :s:f;i?;‘;::t‘;‘g;‘;:‘,"f;’:v’f Ra
@ Available m.easured TDS lg LVWD servi(f eeeee n




San Jacinto River Authority ASR study

ASR project: San Jacinto River Authority ASR

Sponsor: San Jacinto River Authority
Water source: Lake Conroe and Lake Creek
Target aquifer: Gulf Coast Aquifer

Other information:

o High level suitability analysis conducted

o Available unappropriated interruptible surface
water

o Opportunity to expand capacity of SJRA surface
water treatment facility

o Data gaps in raw water plan

www.twdb.texas.gov 0 www.facebook.com/twdboard Y @twdb

Grimes

Waller

Walker

Montgomery

] SJRAASR study Area

SJRA Woodlands Service Area

Urban areas

Texas Counties

San Jacinto

N0 2585

A I T O T |

Liberty

10 Miles
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San JaC|ntO R|Ver AUthO”ty ASR StUdy (in progress)

 SJRA is interested in
identifying local aquifer
characteristics and storage
potential

* |WT aquifer characterization —
study:
o Focus on the Evangeline
and upper Jasper aquifers

o Stratigraphy QA/QC phase =

: [ SIRA ASR study area o iy 1583 ﬂ’?,;/ﬁ

[ Texas counties 3

o  Well Locations ‘ z J
Lo ngwooc 70 #

20



EdwardS and Tr|n|ty ASR and AR (in review)

* Highlights ASR and AR projects
along the IH-35 corridor in Texas

* This area of the state is rapidly
growing, and several entities are
implementing ASR or AR projects

e Discusses the driving factors,
challenges, and opportunities
these projects face

ASR & AR in the
IH-35 corridor, Texas

AR, Operational
AR, Piloting

AR, Authorized
AR, Stopped
ASR, Operational
Y% ASR, Piloting
Y& ASR, Authorized
Y% ASR, Planning
¥ ASR, Stopped

1-35 corridor counties

* D> > »

Interstate Highways

Edwards and/or Trinity aquifers
Urban Areas

Texas counties

Pro j ect informatio fom the
2021 R egio IW ter Pl authorizations,
personal communica tions, an d other researc h

L Texas Water
i Development Board 2023-11-01
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Let us know if you would like to know more!

Texas Water

Development Board
Azzah AlKurdi

P.O. Box 13231, 1700 N. Congress Ave. Engineering Specialist
Austin, TX 78711-3231,
ustin (512) 475-1874

www.twdb.texas.gov
Phone (512) 463-7847, Fax (512) 475-2053 azzah.alkurdi@twdb.texas.gov
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