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Background: Fort Hood

AEstablishment Year: 1942

ASize: Approximately 214,968
acres

AActive Duty Personnel: Aroun
36,000 ‘

APrimary Purpose: It serves as|”
key location for U.S. Army's
armored operations, combat
training, and mobilization.

o
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Project Objectives: Fort Ho

AProvide the Army with a
redundant source of drinking
water, located on post, and
available for use in case of
drought or emergency

Al ncrease Fort Ha
support of Soldiers, units and
families

AProvides value to neighboring
communities by reducing water
demand in times of need

From 2025 FCTX ASR Concept, Brian p‘
\?vzsri’s Director of the Directorate of Public INTERA



Project Objectives: City of Temple, Developing
ASR to meet Significant Industrial Demand

ALongterm, surface water
resources may struggle to meet

projected peak week industrial
demands

AA practical solution, use treated
wastewater for nompotable
Industrial use

AASR will balance demand
variability by storing water when
available and recover during high
demand periods

ADesign and permitting in place for
a fourwell ASR system, initially
using treated surface water and
later converted to reclaim water
recharge when permit steps are in
place
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Aquifer Storage Recovery (ASR) Defined

A ASR is one of several managed

Downgradient aquifer recharge (MAR)
technologies tailored to the

hydrogeologic environment

A Typically, a multpurpose well
IS used to store water in an
aquifer, and the water is then
retrieved when needed using
the same well

ASR

Wells Vadose Zone
Injection Wells

Surface Recharge Cluster
Basins Menitoring
Wells

Recharge
Drains



ASR: Concepts

Aquifer Storage and Recovery [30 TAC §331.2(8)]: “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.”

Inject treated
water during low
demands

|<— Target Storage'Volume —>|

Confining Layer

c Top View of ASR o0Bubb
xtract water

during high
demands

Stored
Water

Native
Ground

Buffer Zone

Native GW
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ASR
Operation
Example
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Implementation

Integrity

S OConcept is simpl
phased implementation is

searade preferable to ensure technical
chall enges are

Anisotropr

Aquifer

Stratification _ _
Dispersion




ABANDON

The Approach for ASR / MAR
pp — ?GU—>ND_GO —
APlanning / Concept : R

A Integrated Water Resource Planning, incl Climate Change Scenarios op NO.GO —
-

A Source Water Evaluations (Stormwater Capture, Reclaim Water)

A ASR Workshops

A Water Demand Projecti epo GO ——
er JeC'[.IOI"I-S = NO-GO

A Defining Recharge Objectives

A Hydrogeologic Evaluations, Geophysics

ASR WELL
COMNSTRUCTION

STAGE il

SITE CONSTRUCTIO

2 ’
1 A
A Groundwater Modeling W R
A Geochemical Modeling = IHECTION RECOWER
chemical Modelng z ;
A Engineering, incl Planning Level Costs

FULL SCALE CYCLE 1
TESTING *

Almplementation F— v —
A Design (0Groundwater Engineeringo) 50
A Permitting and Stakeholder Participation
A Test Drilling, ASR Wells
A Facility Construction

OPERATIONAL
SCHEME

STAGE V

A StartUp, System Integration, (Pilot) Testing and Reporting
A Operational Guidance / Training
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HosstonAquifer: We are still learning

Al mportant Hoéstde :anfchet e oLower Tri
names for the same aquifer

AAt the Fort Hood site, the characteristics of thidosston
were largely unknown prior to the aquifer testing program

AAt the Temple site, we knew thelosstonwas likely to be
productive, but how productive?

ASuitability for ASR first explored during the countyide ASR
study commissioned by CUWCD and other key stakeholders
iIn Bell County

-
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Comparison

AFt Hood
ALower perwell rates
Ad9l aéé¢ RNAT

AUCM estimate ~$1 §
millon/well (cheaper for £
multi-well program) 3

ATemple 5

AHigher productivity, more
af F NHS LINR 2.

AChallenging to drill (fewer
contractors available with
capabillities)

AUCM estimate >$3

million/well

4,500,000 ‘
4,000,000 -:
3,500,000 -:
3,000,000 -E
2,500,000 -:
2,000,000 -:
1,500,000 -:

1,000,000 -+

O PWS Bid Data

O ASR Bid Data

Updated Curves
(Solid Lines)

1860
Project Included <D

Stainless Steel Casing ~—

1000 gpm

Existing Curves
(Dashed Lines)

700 gpm

350 gpm

175 gpm

100 gpm

TWDB, 2024
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Depth (ft)
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Map: Fort Hood

5
< -

Tank TriI, do no ark it

-

Goal of well locations:

1. 7500' apart

2. Work not obstructing tank
trail
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Monitor Well: Findings

A Fourinch exploratory well marked a decision point on whether to proceed wit
pumping well

A2S F2dzyR y2 aFlLalf Ftl gac¢
A Potential fatal flaw #1: TheHosstorLower Trinity is not present, or very thi

A Finding: Thédosstoris present (although deeper than expected), and a
minimum 60' thick.

A Potential fatal flaw #2: The lithology in thédosstonhas high percentage of
clays/shales.

A Finding: Composed of welbrted, fairly clean sand.
A Potential fatal flaw #3: The static water level is too deep

A Finding: The static water level is 485' below ground surface, leaving 430 3
available drawdown for production

INTERA
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g Lithologic Description e
s @ é £
a |e a
@ 8 wd @
Q Q
800 : = 500
< SHALE; medium, Gley 1 42, no odor, massive, no HCL reaction =
805 &= 806
810 . , = 810
815 SHALE; medium, Gley 1 4/1, no odor, massive, no HCL reaction E 815
820 - 820
8% SHALE; medium, 5Y 3/1 (very dark gray), no odor, massive, weak HCL reaction E 825
830 : , = 530
8% m SANDSTONE; fine grained, hard, 5Y 5/1 (gray), no odor, massive, no HCL reaction, 30% shale, Gley1 4/3 E 836
840 _ : . = 840
845 (CL), medium plasticity, 10YR 4/1 (dark gray), no odor, weak HCI reaction, weak cementation E 845
850 _ _ = 850
855 SHALE; medium, Gley 1 5/2, dry, no odor, massive, no HCL reaction E 856
850 - 850
855 LIMESTONE, fine grained, hard, SY 7/1 (light gray), no odor, massive, strong HCL reaction, 30% shale, Gley1 4/3 E o
870 _ ‘ = 870
875 SHALE, fine grained, hard, Gley 1 4/, no odor, massive, strong HCL reaction, 4/5, 30% shale 10yr 3/1, 30% limestone Sy 7/1 E 875
880 = 880
885 SHALE; medium, SYR 3/3 (dark reddish brown), no odor, massive, no HCL reaction E 886
620 . . E- 860
895 SHALE, medium, 5YR 3/3 (dark reddish brown), no odor, massive, no HCL reaction, 50% sandstone, fine grained, subs, Sy 6/1 E a6
90 E- 900
o5 e’e’e! SANDSTONE; fine grained, hard, SY 7/1 (light gray) and Gley 1 4/2, no odor, no HCL reaction E o~
910 o%e%e E
. CALCAREOQOUS SHALE; medium, SY 5/1 (gray), no odor, strong HCL reaction, Sandy shale, no hel, massive, fine grained, same E
915 color 3 915
920 e = 920
0% e®e’e! SANDSTONE; fine grained, medium, SY 6/2 (light olive gray) and 5Y 5/3 (clive), no odor, massive, no HCL reaction, 10% shale Syr = @5
D) 33 E
LN B 3
930 O = 960
LR =
935 .: .:. = 905
940 >—.-w = 940
o’ e’ Well-Graded SAND (SW), fine to coarse grained, subrounded to subangular, no odor, no HCl reaction, no cementation, grains are =
945 o®o® . clear, brn, pink, orange, olive green, red, blk, max grain size 5 mm 5 945
950 P LR E‘ %0
9% *e’e £ 956
90 olele = 960
- —
% .. .. - i— %5
970 i = 970
. ... E 97{.
ars % £ 975
a8y Y6 e E 80
- o*o%.! Well-Graded SAND with Gravel (SW), fine to coarse grained, subrounded to subangular; trace (<5%) Gravel, fine grained; very E:s
985 «* ", loose noodor, no HCI reaction, no cementation, grains are clear, brn, pink, orange, olive green, red, blk, max grain size 15 mm E %5
930 - 980

Lithologic Log from Monitor Well
Bottom 1000




Production Well

Ay ¢ LINR RdzOUG-A7PYC 6 St X { 5w

AWell produced 25@pm, estimated maximum around
400gpm

AHydraulic Conductivity = 10 ft/d

A Storaivity = 3.2x16
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ASR
Hydraulics

Lower Trinity top ~900bgs

Injection Criterion

Pressure

Gauge < 60psi

(60 psi = 138 ft of H20)

Distance between
ground surface A
and water level

Ground Surface

Pumping Criterion

Ground Surface

\V/4 Initial Initial
- Water Distance water Water
Level level and top of g Level
aquifer
PO Y S S B B B B B R B S RS R R R R AR R R RN AR RR SRR RS
Top of Aquifer Top of Aquifer
«— _— —_— +——
— -_— —_— +—

Bottom of Aquifer

OO

Injection Head < A + 138 ft

R R R R R RN

DO USSR

Bottom of Aquifer

NRARRREEERRRRGRRRRRSSSY

Pumping Drawdown < B



Initial Configuration
1,000 ft well spacing, 6 wells

Head vs. Time at 3

o k=10.0 ft/day
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Draft Final Configuration, 9 wells,
600 ft spacing

Head vs. Time at 3

k=10.0 ft/day
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Bubble Extentd 10 months continuous recharge at 2MGD
(ASR Wells B)

= = Existing Pipeline : S [V t i ¥ = €430 / o ~= = Existing Pipeline
QO Well Locations & X, AR TR A 5 O Well Locations
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Recoverability

— cumulative volumes : 10

APercent of recharge watef] o — wa tecane ecoverd |

that can be recovered """ Post 5 Month Buffer (right axis) 0.8

during normal operation .
ATCEQ permit requires and, A A

estimate of recoverability | /,/
AIMPORTANT: You cannot|zzs ST

oover Trecove R — $ 7

permitted amount without S ¥

an additional production | ™ i

permit from the 3

groundwater conservation S

district year

e NTERA



Next Steps

ATCEQ Permit Package in Review at Agerj
ADemonstration well construction
ACycle testing program
AFull wellfield buildout

SRERY /5 HP motor @&
rﬂ‘ % 18 stage pump g

) 5 )
b v ' s
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el % \,\
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City of Temple Well

AConstruct a Lower Trinity well to provide
a water supply to an industrial partner D
(data center) southeast of town (g

AConstruct well to meet UIC requirements /
for ASR (e.g. HSLA steel casing) y

APerform ASR feasibility study in parallel
with well construction |

APotentially convert well to ASR in the
future, with recycled water as a source




Thanks to Vince Clause for

P||Ot HOIe Findings providing chip tray photos
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