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What is ASR:
TWC § 11.155
1t Mandate TREATED
— =

Aquifer Storage and Recovery (ASR)

TWC § 11.155

* Texas Water Code § 27.151

“..a project involving the injection of water
into a geologic formation for the purpose of
subsequent recovery and beneficial use by the
project operator.”

ASR uses the same well to inject and retrieve

AR infiltration
pond

Other forms of managed aquifer
recharge (AR) might use infiltration
basins



Introduction

Potential Future ASR/AR Projects in Texas

TWC § 11.155
1t Mandate

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.
Locations are approximations and may not reflect the final facility site.

TWC § 11.155

2" Mandate

Map 2022 SWP

label = Project ID
1854 Brazos River Authority - Lake Granger

2 3906  |Canadian River MWA

3 2135  |City of Austin

4 2430  |City of Bandera

5 1853  |City of Bryan

6

7

8

9

Map name

2238 BS/EACD middle Trinity aquifer, City of Buda
2241 BS/EACD, saline Edwards aquifer
1847 City of College Staion
2389 City of Kerrville, expansion
10 2165  |City of Lubbock
11 2437 |City of New Braunfels
13 2396 | City of Victoria
14 1851 McLennan County (City of Waco)
18 4315 Eastern Kerr County Regional Water Supply Project
19 1667  |Lavaca Navidad River Authority (alternative)
20 2140 Lower Valley Water Disfrict
21 2003  |EPWU Hueco Bolson Arficial Recharge
22 2108 | Guadalupe-Blanco River Authority (Mid-basin)
24 4251 | Corpus Christi ASR
44 3841 Tarrant Regional Water District
50 1844 Johnson County SUD and Acton MUD (alternative)
51 2158  |LCRA ASR Carrizo-Wilcox
52 2167  |LCRA Enhanced Recharge
53 4269 BS/EACD middle Trinity aquifer, Hays County Other
54 4270  |BS/EACD middle Trinity aquifer, Hays
55 4272 |BS/EACD middle Trinity aquifer, Creedmoor-Maha WSC
56 4130  |City of Plainview

Project type, water source type

A AR, surface water N 57 3875 | City of Amarilo
A AR, rainwater harvesting ~ Regional Water Planning Areas 58 3905  |City of Pampa
faat 59 3679 | San Jacinto River Authority
@® ASR, surface water ASR or AR strategies' catagory 60 3844 |Norh Texas MWD ASR (alernaive)
©  ASR, groundwater #" Recommended 61 4116 |Eagle Pass (alernatve)
@ ASR, reclaimed water Alternative 62 4264 |Brazos River Authority - Lake Georgetown
: 63 4352 |City of Pecos (alternative)

® ASR, various Both 65 4109 |City of Alpine, wastewater teatment facility
[ Alternative strategy Neither 100 200Mi 66 4027 |City of Alpine, rainwater harvestng

n 2 I 1 I 1 I 2 ]

15'0 360 km

Texas Water
Development Board 08/9/2022



ASR legislative 1°* mandate

e Texas Water Code § 11.155 ASR mandate:

o Statewide survey of aquifer suitability for ASR or AR
projects in Texas
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ASR Suitability Rating
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Introduction

Intro to the Survey

TWC § 11.155
15t Mandate
e TWDB contracted with HDR
TWC § 11.155 . ;
nd Mandate . Literature Review
* Must include: : |

|
Hydrogeological

* hydrogeological e Excess Warer Water Supply
_ ; Screening Needs Screening

characteristics, Stre.emnﬁ | |

* availability of excess water Final Suitability
=2
sources, and | T |
| ]
* the current and future Public Data Display- Draft and
Story Map and Web Map ~ Final Report

water supply needs

* Resulted in final suitability ratings
 Completed and published December 2020

Texas Water

Development Board
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Introduction

TWC § 11.155
* Tabs with more information on each screening, conclusions,

TWC § 11.155 and links
2" Mandate

Statewide Survey of ASR and AR Suitability

Introduction

Public Data Display

Statewide Survey of ASR and AR Suitability

for Texas' Major and Minor Aquifers




Introduction S u rvey Res u ItS

o j A i
JEnid Roges Layer List A X

{10of2)

TWC § 11.155

. il s 5| dal
15t Mandate ASR Projects Stillater Juka :F:;;:'”: » [ Texas Counry Boundaries
~ Sheis diea -N‘,’,é »[ ] Priority Groundwater Management Areas
PROJEH il D 238‘? Arapsho Otsa g_};\ahuma Fert
ity
e Cadel Fart Smith M R Basi
TWC § 11.155 NAME Explore and develop new s Sl ¥ » L] Mejr River Basins
& i hebitl Patanatomi
§11. Ellenburger Aquifer well # K Naion » (7] Toxss State Senere Districts
nd F 1 1 Ouaal
2 Mandate LOCATION || Kiowa Comanche Hale  »[] Texas State House Districs aes ;!

Bpache FISIL O poo0

|

Teble_OBid 16 T e BT | —
WmsProject 2389 °
SPONSOR J ~[ Final ASR Suitability Rating (simpls}
MNAME_1 CITY OF KERRVILLE - F;’“"f:;’:‘::ﬁile
INCREASED WATER
TREATMENT AND ASR [ moderstsly suitabls |
CAPACITY sheve less suiteble
= no excess water identified 1
CapitalCos  13,393,000.00 By relifalid |
OnlineDeca 2020 [ reither sxcess wstar nor need
PrGjECtSpD KERW'LLE no mejor/miner aguifer

»[] Final ASR Suitability Reting (full date)

ProiectCom  INJECTION WELL: WATER

Zoom to »[] Final AR Suitsbility Reting {simple}

(20f2)

Final_ASR_Rating

. most suitable

Final ASR suitability rating simpla

RCID 4847 :
i - moderately suitable
Final_ASR_Rating_Category moderately
Suadle less suiteble
Final_ASR_Rating 0.53

A3l Moo Sapaon  hediun no excess water identified
Highest ASR_Hydro Score 0.64

Excess Water_Score_Category high

no need identified

VY

Excess Water_Score 0377 neither excess water nor nesd
Meeds 5Score Category low ’ y ’

no mejor/minor eguifer
NEE‘-‘dS_SC‘}FE 017 JDRE ORIENTAL
Zoom to wen Texas water

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



¥

City of Kerrville Increased Water

Treatment and ASR Capacity

¥

Hydrogeological Score

final_hydro_ASR_score_GRID: medium

RCID 4347
ASE_Hydro_Score Category medium
Highest ASR Hydro Score  0.64

Highest Scorng_Aquifer_ID TRNT
Aquifer_IDs_Present TRNT_HCEKR
Shape_ Area 2 499 990 602 34
Shape_ Length 20000000

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

~[ ASRProject Points
@
~[¥% Final Hydro ASR Score

Highest_ASR_Hydro_Scors

. > 0.7, high

. 0.5-0.7, medium

0-05, low

-1, no major/minor aquifer

Texas Water
Development Board



City of Kerrville Increased Water
Treatment and ASR Capacity

Excess Water Score

==t

| I
) SUNPTYAL
= .
T Excess Score Sum Normalized e
e I MN/A, no excess weter identified
Excess Score Sum GRID: High
- E 5 T Low, =0.34
RCID 4,847 8 Lol BN i 41
SW _score 0.45 1§ e l Py Medium, 0.34-0.67
RW _score 0.68 = 203 N . High, =0.67
GW _score Q.00 -
Excess score_sum 1.13 Eandlsra L s t »[[] Need Score Sum Normalized e
Excess_score_sum_normalized 0.77 E T
;" 1 < = —
Marmalized_score_c High 3 : \ s 4 |:| Municipal WUG ses

used_for AR _rating Yes

used_for ASR_rating Yes

foom to

Texas Water
Development Board
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Introduction

City of Kerrville Increased Water
Treatment and ASR Capacity

TWC § 11.155 Water Needs Score

2" Mandate

TWC § 11.155

1
1
IE 1
: Needs Grid - Mormalized Meeds Score Sum: |1
: No ! —m
¥ 3 . B I 22
| RCID 4,847 [ | Need scores used for ASR final suitability rating
1 1Manu_Score i
: Max Muni_Score 0.00 1§ , . .. .
L | 1 1 P|:| MNeed scores used for AR final suitability rating
score 1
- 1]
Meed_sum 0.00 ;!‘\\\ s [
:rNeec_Su-*n_No-'r"almec' 0.00 i : \\~ ! "'" ASR PFD-j'EEt Points
~ 1 . ! - -
used_for_AR_reting No { \\\\ | - fﬁ‘ R § i 3
used_for_ASR_rating No i \5\ s } o
~
Need_Score_Category WUG, no need 1 \\\
| S~ LTS | ! v Meed Score Sumn Mormalized
; *—-.—.—--1 = S | 4
Zoom to see j i
————— —— T —

no WUG identified, -1

| MNeeds Grid - Mormalized Meeds Score Sum:

WUG, but no need identified, O

| Yes
| 2
RCID 5,049 1 LD“" 0.34
Menu_Score By Medium, 0.34-0.67
| Max_Muni_Score 075 |
SE_score . High, =0.67
MNeed_sum 0.75

|Neec_Sum_No’r’aIi:ec 0.68 |

~@4 Municipal WUG

B

Zoom to L 11

used_for_AR_rating Yeg

used_for_ASR_rating Yes

Need_Score_Category High




Introduction

Survey Benefits and Uses

TWC § 11.155

1t Mandate

* Free and public e Start conversations
s+ Data accessibility * Explore the data
* Data versatility * Identify areas that could
e Dovetails with the water warrant a feasibility analysis
planning process * Arrive at your own conclusions

Access data:

Project web page: Story map:

Texas Water
Development Board

www.twdb.texas.gov  €) www.facebook.com/twdboard Y @twdb



Introduction

ASR legislative 2" mandate

TWC § 11.155
1t Mandate

TWC § 11.155
2" Mandate

 Texas Water Code § 11.155 ASR mandate:

o Conduct studies - work with appropriate
interested persons to conduct studies of
ASR and AR projects and report the results
to the regional water planning groups and
interested persons

Texas Water

Development Board

www.twdb.texas.gov  €) www.facebook.com/twdboard Y @twdb



Introduction

FE55 ASR Studies: Prioritization Criteria and Info

(Based on most current available information)
Criteria Supporting information
1) Sponsor interest and e Statewide Suitability
activity Survey final rating for both
2) Project planning status 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 ) www.facebook.com/twdboard 3 @twdb Development Board



Introduction

Completed and current studies

TWC § 11.155
1t Mandate

TWDB ASR or AR

I>

TWC § 11.155

2" Mandate Stu dy Status

I "\
% £
0 50 100 150 mi U
[ EE R A -
0 100 200 km
Complete
“ R387 - Aquifer Characterization of the Carrizo-Wilcox

Current ASR = aquifer stoage and recovery
AR = aquifer recharge

T Longevity Assessment for City of Bandera Water Wells L. See Texas Water Code § 11.155

‘ Aquifer Characterization of the Gulf Coast

Suitability Overview for the Lower Valley in El Paso County This map does not represent all ASR & AR studies or projects in Texas.
Project locations are approximations and may not reflect the final facility site.

@ Regional Water Planning Areas (RWPA)

[:, Texas counties Texas Water 15
Development Board 0%/192022



Completed Study

Texas Water
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Guadalupe-Blanco River Authority (GBRA)
Mid-basin Water Supply Project

* Plans to inject treated surface water from the Guadalupe
River into the Carrizo-Wilcox Aquifer when availability
from the river exceeds customer demand and there is
available capacity at the new water treatment facility.

Sponsor | Planning Data

: o Staff skillset
interested | status availability

Desktop

Study High Match 2035

Yes

Texas Water
Development Board

www.twdb.texas.gov  €) www.facebook.com/twdboard Y @twdb



ASR study: aquifer characterization

TWC § 11.155 Published
1t Mandate
> GBRAASR study area

Te unties

] tesse
e The GBRA needed to better -« s

Interstate highways

2" Mandate
u n d e rSta n d t h e Sto ra ge / :Sa:ir:tj: . Carrizo Groundwater SuF;;y Project
parameters and options of e i

the aquifers in the vicinity
of its Mid-Basin Water
Supply Project

Guadalupe

IWT studied the hydrogeological
characteristics of the aquifer system:

’_F_

]

’_

» Stratigraphy

e Lithology

Section of river
permitted for diversion

* Groundwater salinity

0 5 10 km

Projection: Albers
Datum: North American 1983

18



Results: stratigraphy

Carrizo Sand

Wilcox Group
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Midway Clay,
oldest

Depth to Top
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== Study area Interstate highways L/ N
Carrizo Sand outcrop ~n~~ Rivers
"\, 2000-foot depth contour G Texas counties
“\_~ 200-foot depth contours ——
0 100 mi

0 100 km

Reklaw Clay,
youngest
Carrizo Aquifer
Wilcox Aquifer
Midway Clay,
oldest




Results: thickness

Carrizo Sand

Wilcox Group
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Results: lithology

Carrizo Sand Wilcox Group
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Results: groundwater salinity

Carrizo Sand Wilcox Group

T
97°45'0"W
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1 (] I [ 1 A 1 1\
Salinity class ' Calculated TDS Measured TDS
RekIaW Clay/ |:| Fresh 4 Fresh ®  Fresh RekIaW Clay;
yOU ngest - Fresh and slightly saline A Fresh and slightly saline o Slightly saline yOU ngest
- * - [ ] siigntyy satine . slightly saline ©  Moderately saline ] it
Ca rrizo Aq u Ifer |:| Slightly and moderately saline A Slightly and moderately saline e  Very saline Ca rrizo Aq urrer
WiICOX AqUifer - Moderately saline A Moderately saline ©  Brine WiICOX AqUifer
- Moderately and very saline 4 Moderately and very saline ~ =———=— Study area
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Introduction

Site selection and well construction

Bastrop

TWC § 11.155

1t Mandate

|Carrizo Groundwater Supply ProjectLﬁ :
X
Fayette
TWC § 11.155 {183
2" Mandate ; ; :
* The aquifer characterization 2
identified:

— most suitable unit and zone in

the study area for an ASR
project

V

v
1
1
1
1
1
]
1
i
:
1
1
1
1
1
Gonzales ;

— potential water quality
implications on well design

:
4

1
1
1)
I
I
1
1
|

£ .

7oA
The approximate area where the L.:I:
. Carrizo Sand is less than 2,000 feet deep N
[ ) The GBRA hlred a Contactor and has more than 300 feet of net sand. e
====Study area Carrizo Sand salinity class \%eWitt
for final site selection, well 3 wecoume &
~n~~ Major rivers Fresh and slightly saline
construction and design
/ US highways Slightly and moderately saline
f 0 5 10 mi
" State highways Moderately saline I e
5. Gariize Sandeuterop Moderately and very saline ] (l) é 1|0 km
Urban areas Veryaling

Brine

23



Statewide Suitability Survey final rating for ASR

TWC § 11.155
1t Mandate

Final ASR Rating

-5, no aquifer

TWC § 11.155
2" Mandate

. -4, neither excess water
nor need

[ -3, no need identified

-2, No excess water
identified

0 - 0.5, less suitable

&
e

0.5 - 0.7, moderately
- suitable

I > 0.7, most suitable

e e v

~7"7 Study area outline

~“~~— Major rivers

|‘_'_I Texas counties

o—T0o

Texas Water
Development Board

Texas Water
www.twdb.texas.gov 0 www.facebook.com/twdboard Devempme“t Board



Introduction

Aquifer Storage and
Recovery Report: Carrizo-
Wilcox Aquifer
Characterization for Eastern
Gonzales and parts of

Caldwell and Guadalupe

Counties, Texas

Report 387
Published in March 2022

www.twdb.texas.gov  €) www.facebook.com/twdboard Y @twdb

Aquifer Storage and Recovery Report:
Carrizo-Wilcox Aquifer Characterization
for Eastern Gonzales and Parts of
Caldwell and Guadalupe Counties, Texas

Texas Water
Development Board



Current Studies
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City of Bandera Surface Water Acquisition
Treatment and ASR

* Plans to inject treated surface water from the Medina
2"d Mandate . . . . .
River into the lower Trinity aquifer to be recovered
when water supply demand is high using existing water

supply wells
Sponsor | Planning Data Online
interested| status |availability decade
Desktop :
Yes Sl High Match 2040

Texas Water
Development Board

www.twdb.texas.gov  €) www.facebook.com/twdboard Y @twdb



ASR Report: Longevity Assessment for the City of
Bandera Water Wells (in review)

The City of Bandera wanted to understand the longevity
of their existing wells:
2" Mandate
e Trinity Aquifer is the main supply source

* Wells already reaching max drawdown
* Little redundancy in case of failure

* City of Bandera well
::,-_' Study area
G Study lower Trintiy aquifer active limit
Urban areas
\ TxDOT roadways
aNs~= Medina River
|':| Texas counties

* |WT created a model to assess the longevity of
the City of Bandera’s lower Trinity aquifer wells.

28



Introduction

TWC § 11.155
1t Mandate

Bandera Well Longevity Model

TWC § 11.155
2" Mandate

The model is based on:

* the Hill County Groundwater
Availability Model (GAM), and

* the surfaces generated by the
Hill Country Trinity Brackish
Resources Aquifer

10 20 30 mi

20 40 km

Characterization System
(BRACS) study

2% Study area
&5 Study lower Trintiy aquifer active limit
[ Study model extent

Groundwater availability model lower Trinity aquifer extent

(Jones and others, 2011)

Brackish groundwater map lower Trinity aquifer extent

- (Robinson and others, 2022)
"~ Interstate highways
[ ] Texas counties

Texas Water
Development Board

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

¥ @twdb




3 Bandera Well Longevity Model
9
= The model was used to forecast future conditions

2nd Mandate .
based on three scenarios:

No Change Projected Use \Viax: Supply: Use
Scenario Scenario Scenario

. _ Pumping will
Pumping will increase to
increase to match produce the all

Pumping will the projected groundwater listed
remain static demands in the as available to the

2022 State Water City of Bandera in
Plan the 2022 State

Water Plan

Texas Water
Development Board

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



Introduction
TWC § 11.155
1t Mandate
[ J

Preliminary Results

jo]

The City of Bandera’s lower Trinity aquifer

wells:

o are reaching max drawdown with the -
current well configuration

o will be no longer usable once the water_ :‘: ;
levels reach the bottom of the casing F———

TWC § 11.155
2" Mandate

A

—_———— ——————
g & .
et PN

" -
0 o Lo LIS
o e
ST

s B
r LL
[
B
iy po——r i
[ =} - .
= = zm
a . - Ly
" = Agar Sk

 Worst case scenario for the City of Bandera 5,5a.:
(max supply use): 5
o consume existing groundwater supply (SWP
2022)
o drawdown would exceed current pump
depth

* The City of Bandera should consider ASR as a possible mitigation option

Texas Water

Development Board

www.twdb.texas.gov  €) www.facebook.com/twdboard Y @twdb



Statewide Suitability Survey final rating for ASR

TWC § 11.155
1t Mandate

¥

TWC § 11.155
2" Mandate

Bandera

Study area Final ASR Suitability Score

@ City of Bamdera -4.0, neither excess - -2.0, no excess water
I water or needs identified N
Rivers . [ 10-05, less suitable 0 i 1omi
L] Bandera count -3. ' e
Y ige(r)],tir%(;(;leed - 0.5-0.7, moderately 0 5  10km

suitable
I >0.7, most suitable

Texas Water
Development Board

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




Data collection and QA/QC
15t Mandate

Goal: Fill some data gaps
identified in SJRA’s Raw Water
Supply Master Plan including
local aquifer characteristics
and aquifer storage potential

Description: Aquifer
characterization of the Gulf
Coast Aquifer with a focus on
the Evangeline and upper
Jasper formations

ASR study: aquifer characterization

S——L1 Jacinto River Authority (SJRA) ASR project: Plans to inject
surface water into the Gulf Coast aquifer

Grimes

Waller

Walker

Montgomery

] SJRAASR Study Area

SJRA Woodlands Service Area

Urban areas

Texas Counties

San Jacinto

x 0 25 5 10 Miles
I Y

Liberty

33



Introduction

ASR study:

TWC § 11.155
1t Mandate

TWC § 11.155
2" Mandate

project:

Plans to inject surface water from
the Rio Grande River and/or
reclaimed water into the Hueco-

Bolson aquifer.

Goal: Provide a refined suitability analysis
for ASR and determine what additional

data needs to be collected

Description: Report will include an analysis
of the hydrogeological characteristics of the
Hueco Formation and an excess water and
needs analysis from the statewide survey

and data from the LVWD.

Lower Valley Water District ASR

high-level suitability analysis
Data collection and QA/QC

Frace Riveras
del Bravo

Fracc Riverd
del'Bravo

[Fraccionamiento
Portal del Valle

Hame.
Lit Station 5
Lit Station 1
Lt Statien 2
Lft Station 2
Lt Staticn &

Lt Station 11

Lt Station 10

Lt statien 17

Lt Staticn 7

Lit Statian 8

Lt Station 12 Cuadrila WWTP
Lt Statin 16

Facity Main Ofice

Facity Field Offica
|BAs15manteWW’TP

Peyton Pump Station

Clint Elevated Tank
Fordham Tank
Fabans Tank
Sandhills Tank

Mitchell Ground Storage Tank
Exstlake Giound Storage Tank
Lit Station 14

Lit Station 15

Willams Field Office

|

Lift Station g0

Fordharm Tank

kool

Witchell Ground
Storage Tank
i

Horlzon City

Agua Dulce
Sandhills

Lif
Station 90w
L Wills
Figld =

Sari Fiizario Station
1ok,
Lift Elevated
Station 11 Tank
Lift
T Station 8
(238}
= Mornich isry
@
Lift Statiof
San Isidro
2
San Agustin

Location city Zip Cédle Elevation Type'.
0901 FRANKLINDRAIN  Socoro 79927 Wgas7s it Station
BORIOVISTARDN  Soormo 7827 s Lftsmton 20
792-RIQ VISTA RD N Socormo 7 3675 Lift Statien 20
901 WALCOTT Secorro 7 3655 Lift Station 20
300 PASSMORE RD Secolto 97 651 Lt Statien a
114H} MIDDLE DRAIN RD. Socorro me27 3649 Lift Statien

WO CATMONIADR  SanElwario 79848 342 Lftswmton 20
000 CHICKEN RANCHRD San Elzario 79849 3638 LftSwmton 20
1900 SAITILLO DR San Eizario 78848 3638 | Uftsmton 20
1FLIACTALDR  San Elgario 79848 3885

111 CLINT SAN ELIZARIO San Elgaric 79849 3633

13880 ALAVIEDA AVE Clint X836 335 L Staten
Cuadriks Rd Qlint me6 w2 LR Saten 20
19687 GATERAY W ELVD HlPase 79928 3770 LR 0
1557 F1110 dlint 7836 I Offce 30
BO2GATENAY EIWD  Sicoro 2927 528 Offke £
WM SouthedeRd  Scono 2927 AP . WaterPumps 0
1080 Gateway BVAE  Socoro 2927 375 VaterPumps 20
802 Peyton Rd ElPasc 79928 3863 WaterPumps 60
1140 Mikchell D ElPasc 79328 3856 WaterPumps 20
136 FM 1110 RD Qlint 7836 3643 EevatedTank A50
IALFORDHAMDR  Sxoro X928 405 CevatedTaf 150
16 CAMPST fabens 2938 K17 EevatedTank 150
15900 Alzada Dr ElPass %98 405 SandppsTank 45
19 MOSHELLDR N ElPase 2938 352 GundTank 45
140 MICHELLOR  HlPase 79928 3852 GoundTank 45
140 MITEHELL DR ElPasc 7328 332 GoundTark 45
1080 GATERAYBIND E Socoro 79927 F795 Ground Tank 45

1398 LOWGR ISLAND RD Fabens ', 79838 &590
700 ISUD DRAIN WAY  Fabens 79838~ 3591

Uit Staton 20
LitStaton 20

12791 Willams St cint X838 W Offce
15900 Azada D EPasc X928 4H5  WaterPumps 20

Lift Station 12
Cuadrilla WWTP
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Let us know if you would like to know more!
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