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Cumulative Water Management Strategies by 2060
ASR
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2010-2011 drought: Nearly 1,000 public
water systems directly affected
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Brackish Groundwater Manual

for Texas Regional Water ,
Planning Groups of brackish groundwater

Texas has a LARGE volume

o 2.7 billion
acre-feet

* Less than
10,000 mg/I
[1.3 0z/qgal]

Prepared for:
Texas Water Development Board
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Texas Desalination Plant Capacity

Texas Water Development Board
Water Science and Conservation
Innovative Water Technologies

February 13, 2012

Surface water Desalination Plant Capacity Groundwater Desalination Plant Capacity
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Approximate extent of brackish
groundwater estimated at
2.7 billion acre-feet

¢ Existing Brackish Groundwater
Desalination Plants

{ Recommended Brackish Groundwater
Desalination Projects (2012 SWP)




Investment in Desalination Studies
and Demonstration Projects

Seawater pilot

Concentrate

Management

Information

Source

Characterization

FINAL Pilot Study Report
Texas Seawater Desalination
Demonstration Project

EqR @ ‘ October 2008

Improving Recovery: A Concentrate
Management Strategy for Inland Desalination

Report

Ksmmu Lawler, Ph.D., P.E.
Michael Cobb

Benny Freeman, Ph.D.

Lauren F. Greenlee, Ph.D.

Lynn Katz, Ph.D,, PE.

Kerry Kinney, Ph.D.

W. Shane Walker, Ph.D.

Texas Water Development Board
P.0. Box 13231, Capitol Station

Austin, Texas 78711-3231

August 2010

A Desalination Database for Texas

Prepared for
Texas Water Development Board

Bureau of Economic Geology
Scott W. Tinker, Director
John A. and Katherine G. Jackson School of Geosciences.
The University of Texas at Austin
Austin, Texas 78713-8924

Brackish Groundwater
Exploration Guidance Manual

Prepared for:

Upper Colorado River Authority and
Texas Water Development Board

April 2008

LBG-GUYTON ASSOCIATES r.,:
ociation with EGUYTON

Freese and Nichols, Inc. AT
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Concentrate disposal methods in use

» Surface water
Direct

Sewer system
» Evaporation ponds
» ZLero liquid discharge
» Land application

» Underground injection
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Brackish Resource Aquifer
Characterization System (BRACS)

map aquifers to 10,000 mg/L TDS

map key desalination parameters

estimate aquifer properties

estimate volumes of water

prepare data for numerical groundwater flow models
collect well logs (water, oil/gas) for interpretation
build datasets (database, GIS) of project information

provide all information to interested stakeholders
(well logs, database; GlS files; reports)
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BRACS Projects

Pecos Valley Aquifer, West Texas (completed August 2011)

Gulf Coast Aquifer, Corpus Christi ASR District
(completed March 2012)

Queen City — Sparta Aquifer, Atascosa and McMullen

Counties
Carrizo — Wilcox Aquifer, Central Texas

Gulf Coast Aquifer, Lower Rio Grande Valley
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BRACS Database

MS Access relational design

Required to hold all the new information we are collecting
Designed to process information (Visual Basic Code)
Related to other agency databases through key fields
Updated copy available on our website

Will be merged with the TWDB Groundwater Database
In MS SQL Server

Texas Water ~—~
Development Board



Pecos Valley Aquifer Pilot Study Area and Permian Structural Elements

Capitan Reef
— Complex

Delaware Basin

Pecos Trough

Diablo Platform

Study Area _-
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Mapping the Pecos Valley Alluvium and underlying formations in greater detail

than what has been done in previous studies was imperative.

System Region 1 Region 2 Region 3 Region 4 Region 5 Region 6 Region 7
Pecos Pecos Pecos Pecos
t
vatetingy Valley Valley Valley Valley FOgalla.la
ormation
Alluvnum Alluwum Alluvium Alluv1um
Tertiary
Cretaceous | Cretaceous Cretaceous
Cretaceous Undivided Undivided Undivided
Jurassic
Dewey Dewey Dewey Dewey Dewey Dewey Dewey
Lake Lake Lake Lake Lake Lake Lake
Formation | Formation| Formation | Formation | Formation Formation Formation
Rustler Rustler Rustler Rustler Rustler Rustler Rustler
Permian
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Depth to the
Rustler Aquifer Top

Well Control: 1,479 wells

Depth below ground surface

Units = feet

[o-100
[1100- 200
[lz00- 300
1300 - 400
1400 - 500
[]s00 - 600

[ s00 - 700

I 700 - 500

[ 500 - 900
[900 - 1,000
[11,000- 1,100
[11,100- 1,200
[ 1,700 - 1,300
I 1,300 - 1,400
I 1,400 - 1,500
I 1,500 - 1,600
1,500 - 1,700
1,700 - 1,500
I 1,500 - 1,900
I 1,200 - 2,000
[ z,000- 2,100
[Clz,100- 2,200
[lz,z00- 2,300
[1z,300- 2,400
[1z,400 - 2,500
[1z,500- 2,600



Pecos Valley
Aquifer Thickness

Well Control: 1,875 geophysical logs and water wells
(1,438 fully penetrate aquifer)

Depth below ground surface

Units = feet




Cross-section D — D’

i > =
2 = s =
238 o e
West 8 O o S East
S B £ Monument Draw S
m bl
P Reeves County T = I S J Trolugh V\ﬁnklerCount}L_ e D

Elevation (fee MSL)

-1,000 —

-2,000 —

0 20 Miles
|

Vertical Exaggeration : 20x

. /} Pecos Valley Alluvium
AN Il Cretaceous Undivided
ElDockum Group (TRd) & Dewey Lake Formation (Pdl)
R ustler Formation
Project Cross-Section Lines Salado and Castile Formations
n I Capitan Reef Complex
Pre-Castile beds west of Capitan Reef Complex
& Pre-Salado beds east of Capitan Reef Complex
Vertical exaggeration = x20

et Y A Texas Water
Sty s i = Jo ws m o oue Development Board




@ Groundwater
Volumes

\ Pecos Valley Aquifer Saturated Region
Colored by TDS Ranges

[ Jo - 999mgr 14.7 million acre-feet
[ ]1000-2999mg  46.2 million acre-feet
[ ] 3000-9,999 mgiL 38.9 million acre-feet
I > 10,000 mglL .9 million acre-feet
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Aquifer
Properties

A
N . A Wells with Aquifer Test Information
| A * A PV
A * A PVDO
) AS - A PVDORU
LT, A . PV KU Triangle = Aquifer Test
. Ao .
. :"-‘ . A KU Results
. A . ‘ . . f*‘ A . A DO
“‘ A g My - A DORUCR Dot = Well Yield Data
. ° A f . A o A RU
. o A CR
A . . * .“'*\ A
. A ‘. A ¢ A X

PV: Pecos Valley

‘:ka KU: Cretaceous
DO: Dockum
N RU: Rustler
" CR: Capitan Reef
Study Area Boundary =~ 50 Miles X: not applicable
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Desalination parameters of interest

Physical Parameters Chemical Parameters
Cations (mg/L) Anions (mg/L) Other Chemical
Parameters
Conductivity As3* Cl- Alkalinity (mg/L as
(mS/cm) CaCoO,)
pH As>+ F- Boron (mg/L)
Silt density index BaZ* HCO;- Dissolved oxygen
concentration (mg/L)
Temperature (°C) Ca?+ NO, -N H,S (mg/L)
Turbidity (NTU) Cu?+ NO;  -N Hardness (mg/L as
CaCo,)
Fe;* SO,* Pesticides(mg/L)
K+ Radionuclides (pCi/L)
Uranium (ug/L)
Mg?* Silica (mg/L)
Mn?2+ TDS (mg/L)
Na+
NH,* -N
Ni2+

Zn2+

’I



| Radionuclides
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Geophysical Well Log Resistivity or SP
used for
Interpreting Formation Water TDS

Development Board
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Calculation of TDS from geophysical well logs

Water Technologies

Brackish Resources Aguifer Characterization System

Pl el 1d

&L Mumnber S

BRACS Geophysical Log Analysis for TDS Caleulations

white Field: fill in
Blue Field: Auto Loaded
Gray Field: Calculated by CPU

S=IE3

[ Load The Mew Data ]

Close Form

eph Formation (OF): [ SF Method l [ Mean Ro ]
Tritials:
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E—— = [ e3 o [ 1o [ Estepn |
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BRACS Database well locations in WIID®)

TWDB.WiID Wells in TWDB Brackish Groundwater Database - Texas
Water Well Data

Brackish
Groundwater
Database
Groundwater
Districts (updated
Aug. 2010)

Major Aquifers

Minor Aquifers
Regional Water
Planning Areas
Groundwater
Management
Areas

@ River Basins

@ Counties

Terrain Map

cation
Type a place name

TWDB Geographic Information Systems, 2002,

Help

Active Tool
Identify

BRACKISH GROUNDWATER DATABASE

Rec Well Data Sowse. API TWDB State Well TDLRTrack TCEQ Source TCEQ Owner Well Num New Mexico Well State County
D Num Num Code num Num

344 TOLR Digital Water Well Reports 0 17

Texss REEVES
o J.H. Hodge 9 Texss PECOCS

1
2 508 RRC Digital Geophysical Logs 0
3 0 0 Waha Plant 10 Texss PECOS

511 RRC Digital Geophysical Logs

(*) WIID: Water Information Integration & Dissemination

Well
Depth
-9999
5998
-9999

Drill Date

7

004
08/11/2006
01/16/2007

KB Height

Well Owner Type of Well

Enstor Withdrawal of Water
Chesapeske Opersting Inc Oil or Ges

Regency Gss Servioes Wwaha, LP Oil or Gas
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Contracted Studies

Variable Density

Well Log Collection Geologic Bibliography

Modeling

Locate and Acquire Digital Geophysical
Well Logs and Conduct Data Entry of Attributes|

R i Aquifers of Texas Bibliography to Assessment of Groundwater Modeling
Support the Brackish Resources Aquifer Approaches for Brackish Aquifers
Characterization System (BRACS) Program
Final Report

0): .
Final Report
Prepared by Prepared by
Steven C. Young, Ph.D., P.E., P.G. Neil E. Deeds, Ph.D., P.E.
Bridget Ronayne Toya L. Jones, P.G.

=~ TS
Prepared for: Prepared for:

Texas Water Development Board (= Texas Water Development Board Texas Water 7~
; F.0. Bax 13231, Capltl Staton Te“itwm P.0. Box 13231, Capitol Station Development Board
5 Austin, Texas 78711-3231 Austin, Texas 78711-3231

November 2011 November 2011
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Summary

The 2003 Brackish Groundwater Manual estimated total volume of
brackish groundwater in: Texas : > 2.7 billion acre-feet.

Pecos Valley Aquifer: > 85 million acre-feet.

44 desalination water treatment plants

Interest in brackish groundwater resources increasing

TWDB's key role: provide the information to develop this resource.

Each aquifer is different and techniques of analysis will need to fit data
available.

The BRACS data is an intermediate data set between the statewide
approaches used in the past and site-specific resource development
drilling and evaluation.
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Jorge A. Arroyo, P.E. John E. Meyer, P.G.
(512) 475-3003 (512) 463-8010
Jorge.arroyo@twdb.texas.gov John.meyer@twdb.texas.gov
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