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Background: Fort Hood

e Establishment Year: 1942

» Size: Approximately 214,968
acres

* Active Duty Personnel: Around
36,000

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

\\
= County Boundaries [l FortMood [l Ranges 6
e Majgor Roads | Cties B Training Areas




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

* Increase Fort Hood’s resiliency in
support of Soldiers, units and
families

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

(Photo Credit: Sgt. Kaden Pitt)

From 2025 FCTX ASR Concept, Brian ;_‘\\
Dosa, Director of the Directorate of Public INTERA
Works



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

= L ong-term, surface water
resources may struggle to meet
projected peak week industrial
demands

= A practical solution, use treated
wastewater for non-potable
industrial use

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

= Design and permitting in place for
a four-well ASR system, initially
using treated surface water and
later converted to reclaim water
recharge when permit steps are in
place

«
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ASR Concepts
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Aquifer Storage Recovery (ASR) Defined

———— * ASR is one of several managed
ASR Downgradient aquifer recharge (MAR)

Wells adose Zone Extraction Wells . )
Injection Well technologies tailored to the
hydrogeologic environment

* Typically, a multi-purpose well
IS used to store water in an
aquifer, and the water is then
retrieved when needed using
the same well

Surface Recharge Cluster
Basins Menitoring
Wells

Recharge
Drains



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
ASR: Concepts

retrieval and beneficial use.”

Inject treated Extract water Top View of ASR “Bubble
water during low during high
demands demands

Stored
Water

Native
Ground

Buffer Zone

Native GW

|<— Target Storage'Volume —>|
Confining Layer
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ASR
Operation
Example
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Distribution
System
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Ground
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‘ Average Drought Wet
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— Water availability
= Waterdemand

— Injection

Recovery
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Implementation

Integrity

Confining
Layer

Leakage

Anisotropr

Aquifer

Stratification _ _
Dispersion

“Concept is simple, but carefully
phased implementation is
preferable to ensure technical
challenges are overcome”



ABANDON

SCHEME DESIGN
TENDER PREP & SITE

ASSESSMENT RE-ASSESSMENT
PERMITTING

The Approach for ASR / MAR b o —

® P I a n n I n g / CO n Ce pt INVESTIGATIONS

Integrated Water Resource Planning, incl Climate Change Scenarios epo NO.GO ——
o
* Source Water Evaluations (Stormwater Capture, Reclaim Water)

* ASR Workshops

« Water Demand Projections eoot NO.GO —
.

* Defining Recharge Objectives

STAGE |

STAGE Il

ASR WELL
COMNSTRUCTION

STAGE il

SITE CONSTRUCTIO

2

*  Groundwater MOde“ng INITIAL STEP
INJECTION RECOVER'

* Geochemical Modeling
Progress
* Engineering, incl Planning Level Costs Y

FULL SCALE CYCLE 1
TESTING *

e Implementation
p ?Go—mo-eo —

e Design (“Groundwater Engineering”)

* Hydrogeologic Evaluations, Geophysics

STAGE IV

OPERATIONAL
SCHEME

STAGE V

* Permitting and Stakeholder Participation
e Test Drilling, ASR Wells
* Facility Construction

« Start-Up, System Integration, (Pilot) Testing and Reporting
Operational Guidance / Training
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Hosston Aquifer: We are still learning

* Important Note: The “Hosston” and the “Lower Trinity” are
names for the same aquifer

At the Fort Hood site, the characteristics of the Hosston
were largely unknown prior to the aquifer testing program

* At the Temple site, we knew the Hosston was likely to be
productive, but how productive?

e Suitability for ASR first explored during the county-wide ASR
study commissioned by CUWCD and other key stakeholders
in Bell County

-
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Figure 2.2.3  Cross sections of the stratgraphic units in the studyv area (after George and others,
2011: Bene and others, 2004; Nordstrom, 1982; Klemt and others, 19735).
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SiteMap: Fort Hood

Goal of well locations:

1. 7500' apart

2. Work not obstructing tank
trail
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Monitor Well: Findings

* Four-inch exploratory well marked a decision point on whether to proceed with th
pumping well

 We found no “fatal flaws”

Potential fatal flaw #1: The Hosston/Lower Trinity is not present, or very thin.

Finding: The Hosston is present (although deeper than expected), and a
minimum 60’ thick.

Potential fatal flaw #2: The lithology in the Hosston has high percentage of
clays/shales.

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

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

INTERA
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Lithologic Log from Monitor Well
Bottom 100’




Production Well

e 8” production well, SDR-17 PVC

* Well produced 250 gpm, estimated maximum around
400 gpm

e Hydraulic Conductivity = 10 ft/d
e Storativity = 3.2x107
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ASR
Hydraulics

Lower Trinity top ~900 bgs

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
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Draft Final Configuration, 9 wells,

600 ft spacing
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Bubble Extent - 10 months continuous recharge at 2MGD
(ASR Wells 1-6)

0.001 Gradient

== = Existing Pipeline 4 SN [V O § = 40 o ~= = Existing Pipeline
QO Well Locations & X R o8 o s O Well Locations
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Recoverability

* Percent of recharge water
that can be recovered
during normal operation

« TCEQ permit requires and
estimate of recoverability

 IMPORTANT: You cannot
“over recover” past your
permitted amount without
an additional production
permit from the
groundwater conservation
district

e NTERA

million gallons

cumulative volumes

—— Total Recharged

Total Recovery by ASR Wells

.= Total Recharge Recovered

1.0

0.8

o
o

o
>

0.2

0.0

400+
Fraction Total
""" Post 5 Month Buffer (right axis)
4
300, ------------------- /
4
4
4
T — /
200 S
L
lllllllllllllllllll : ./
B K4
K4
O, — — -t
100- S/
S
...../
| 7 | |
2%25 2026 2027 2028
year

fraction recovered



Next Steps

 TCEQ Permit Package in Review at Agency
 Demonstration well construction

* Cycle testing program
* Full wellfield buildout

TR
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City of Temple Well

* Construct a Lower Trinity well to provide |
a water supply to an industrial partner O
(data center) southeast of town

* Construct well to meet UIC requirements
for ASR (e.g. HSLA steel casing)

* Perform ASR feasibility study in parallel
with well construction

* Potentially convert well to ASR in the i
future, with recycled water as a source [ B s




Thanks to Vince Clause for

P||Ot HOle Findings providing chip tray photos




Legend N
Well Performance o B / / / A

A\ Observation Well 35'000 A /

R Unesdhmmnten ol EEPIIPRIERE Y 5000, gpu
* Well was tested at 2,000+ gpm — M o /
 Transmissivity estimated at 11,000 ft2/d = . gpd/ft A 65,000 X
(82,000 gpd/ft) gpd/ft
* Temple will take over well, considering ¢ 51,000 gpd
next steps for potential ASR o X Afrin'ity Oasis

101,000 gpd/ft. s,
(145,000 gpd/ft)
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Phased ASR Implementation

 Obtain ASR Authorization for Pilot
Testing of Well 1 (ASR-1)

* Full scale recharge and recovery cycles to
confirm well hydraulics and any water
quality changes

 |[dentify potential ASR well sites for an
expanded system

 Groundwater model tools

* |Infrastructure requirements




ASR Model Scenarios

Objectives

= Confirm workable ASR well locations to meet desired
recharge and recovery objectives

= Compare available draw-up and drawdowns with model
results

= |dentify likely extent of ASR bubbles relative to property
boundaries, whether the bubbles coalesce and any
potential bubble migration that may impact recovered
water quality

Approach
= Agree recharge and recovery rates and schedule
= Predict water level changes
= Complete particle tracking simulations

= Assess multiple layout scenarios starting with agreed
potential well locations

Scenario | Description

1
1B
2
2B

2C

Two ASR Wells (2,000 ft spacing
Two ASR Wells (1,000 ft spacing)
Four ASR Wells (2,000 to 3,000 feet apart)

Four ASR Wells (3 wells approx. 1,000 feet
apart)

Four ASR Wells, revised location for ASR-2




Scenario 2 - Four ASR Wells

* Two ASR wells did not stress the aquifer!

* Three scenarios completed:

e Scenario 2: using locations for ASR-1 (existing well), ASR-2, ASR-3 and
ASR-4, approximate spacing 2,000 - 3,000 feet

e Scenario 2B: revised with ASR-3 relocated between ASR-2 and ASR-4
to check increased hydraulic interference and potentially changed
bubble geometry

 Scenario 2C: revised with ASR-2 relocated 1,000 ft south of ASR-4 to
accommodate land development

* Recharge and Recovery Rates and Volumes

Recharge / Recovery | Combined Recharge | Annual Total Combined Recovery
Rates per Well (GPM) | Rate (MGD) Recharge /Recovery | Rate (MGD)
Volume (MG)

1,500/2,625 8.640 1814.4 15.120




Scenario 2: Predicted Groundwater Heads

head compare (well efficiency = 0.65)

450

400

350

Scenario 2: Four Active Wells

2., Max: 444 ft amsl ( 108 ft drawup)
£ Min: 147 ft amsl ( 189 ft drawdown)

250

200

150

2025.0 2025.5 2026.0 2026.5 2027.0 2027.5 2028.0 2028.5
year

NOTE: Lowest Land Elevation is 564 ft amsl at Well #1 (Wells are generally between 565 to 590 ft amsl)

Water Level: 328 ft. below land surface on 2024-06-22
—_
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Scenario 2: Four Active Wells
ASR-1,2,3,4
(2,000 to 3,000 ft apart)

Key Observations:

e Similar results to Scenario 1 with twice
the capacity (storage and rates)

«  Slightly smaller buffer zone margin for
ASR-4 (southwestern well)

* If recovered water quality is important
additional recharge may be needed
during later years

® ASR Well Year 3
Property ___Recharge
" Boundary Particle
Fl th
Year 3 owpa
. Recharge Year 2
Particle Recharge
Endpoint Particle
Year 2 Flowpath
. Recharge Year 1
Particle Recharge
Endpoint Particle
Fl th
O s w—— US Feet Year 1 owpa
0 250 500 750 1,000 . Recharge
Particle
Endpoint




Predicted ASR Bubble Geometry

For thick aquifer sequences large volumes can be stored,
but the lateral extent of the recharged water may also be
limited.

Issues to consider:

= Recovered water quality may be impacted, especially if native
groundwater is brackish

= Aquifers are not vertically homogenous, i.e. the edges of the
stored water will be irregular meaning buffer zone development
likely more important

= Any potential water quality changes from recharge likely to
occur within a limited distance

= Improved opportunity for control of the recharged water within |
property boundaries )

INTERA



Summary

e Hosston characteristics are different at

the two locations, but both are viable for

ASR

* Up to 4 MGD recovery at Fort Hood site
* Up to 15 MGD recovery at Temple site

* Hosston/Lower Trinity is a valuable

aquifer for storing water

* Aquifer recharge is one solution for

offsetting regional declines from
production




Thank you!

: email: ndeeds@intera.com
" dsmith@intera.com
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