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Texas Water Desalination 
Initiatives

Presentation to the Coastal Plains 
GCD

By
Jorge A. Arroyo

Texas Water Development Board

Conclusions

Water desalination is a viable option for water supply in 
Texas
All signs point to continued improvement in water 
desalination technology, making it more efficient and 
cost competitive with other water supply options
Brackish groundwater desalination is becoming a 
mainstream application in Texas
A challenge to developing brackish groundwater 
desalination is the lack of detailed information about 
brackish groundwater availability
Initial development of seawater desalination supplies 
requires financial assistance to cover the cost vs. 
affordability gap
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Texas Water Development Board 
Desalination Activities

Section 16.060 of the Texas Water Code, directs the Texas 
Water Development Board to undertake or participate in 
research, feasibility and facility planning studies, 
investigations, and surveys as it considers necessary to 
further the development of cost-effective water supplies 
from seawater desalination in the state. 

TWDB Role
Governor’s Seawater 
Desalination Initiative
Brackish Groundwater 
Demonstration Initiative

The Texas Water Development Board’s (TWDB) mission is 
to provide leadership, planning, financial assistance, 
information, and education for the conservation and 
responsible development of water for Texas.

The questions about desalination

Too costly
It uses too much energy
We really don’t need it
There is relatively little experience with 
seawater desalination
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August 12, 2002

C. Sommariva-Desalination Management and Economics
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Shah Minesh, Addressing Water Scarcity through Energy and Water Integration-Presentation at 
the Energy Sustainability Summit-Texas Tech University, Sep 2006

Reverse-osmosis – Lead process

Layne Christensen Inc, Presentation to Texas Water Development Board-July 12, 2006
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Desalination Plant

Energy Use

Pre-treatment

Membrane system

Post-treatment

Desalination by reverse-osmosis

Source Water
100 gal

2,000 mg/l Concentrate
20-50 gal

3,000-10,000 mg/l

Drinking Water
50-80 gal

100-500 mg/l
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Desalination Trends
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“It has been estimated that for the 
same capital investment spent on 
seawater reverse osmosis 
desalination in 1980, 27 times more 
water can be produced by today’s 
systems.”

Tom Pankratz, Desalination Technology Trends, 2004 
TWDB Biennial Report on Desalination – Volume 2
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Continued improvements

Water Desalination in Texas

TWDB Research 
Program
Desalination Research
Desalination Database

University of Texas 
Bureau of Economic 
Geology
Principal Investigator : 
Dr. J. P. Nicot
TWDB Contract 
Manager: Dr. H. Krishna
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Desalination Facilities in Texas (2005)

Over 100 public water systems contacted
Mailed survey with phone follow-up

60-100 MGD100+Other desalination facilities

Less than .5 MGD50+PWS< .025 MGD 

52 MGD38PWS≥ .025 MGD

Cumulative Design 
Capacity

Number Of 
Facilities

Type of Desalination 
Facility

Fig 1.2 – Design/Production over time
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Fig. 1.1- Largest facilities

Fig 4.3- Blending

Facilities with design capacity over .5 MGD
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Fig 4.5- Geographic Distribution

Sample of costs – Brackish Groundwater 
Desalination

$      26,190,993.00 $           0.85 7.56. SRWA

$        8,000,000.00 $               1.27 $                   0.47 $           0.80 3.3
5. NAWSC DOOLITTLE 
SITE

$        8,000,000.00 $               1.27 $                   0.47 $           0.80 3.34. NAWSC OWASSA SITE

$        6,500,000.00 $               1.35 $                   0.57 $           0.78 2.22. NCRWA

$        2,000,000.00 $               1.12 $                   0.32 $           0.80 1.21.NAWSC LASARA

TOTAL COSTDEBT SERVICEO&M 
CONSTRUCTION 

COSTS

$/1,000 Gal

CAPACITY 
(MGD)

FACILITY

Courtesy of NRS Engineers –April 2007



15

Strategies to meet water needs

2006 Regional Water Plans
Additional Water Supply (AFY ) From Desalination by 2060 

Region Brackish Water  
(surface and groundwater) Seawater 

A 0 0 
B 26,550 0 
E 50,000 0 
F 16,221 0 
G 200 0 
H 0 28,000 
K 29,568 0 
L 5,562 84,012 
M 69,832 7,902 
N 0 18,200 
O 3,360 0 

Total 201,293 138,114 
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78th Texas Legislature

HB 1370, directing TWDB to:
“undertake or participate in research, feasibility 
and facility planning studies, investigations, and 
surveys as it considers necessary to further 
the development of cost-effective water 
supplies from seawater desalination in the 
state.”
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Dec 2002
Statement of Interest
Selected Sites

Dec 2004
Completed feasibility Studies 78th Session

2010-2012
New drought-proof 
water supply

2010-2012
New drought-proof 
water supply

79th Session

Design, construction, 
commissioning 

Design, construction, 
commissioning 

EIR, Discharge Permits 
& Others

EIR, Discharge Permits 
& Others

Pilot Plant StudiesPilot Plant Studies

Seawater Desalination
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Brownsville

Pilot Plant at the Brownsville Ship Channel
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Next steps

Complete  the pilot plant study
Determine pre-design specifications for 
the full-scale project
Determine costs, funding and project 
procurement strategy
Seek funding
Desalinate by 2010

Brackish groundwater availability

Texas has an 
estimated 2.7 
billion acre-feet of 
brackish 
groundwater(*) 

(*) LBG-Guyton, Brackish 
Groundwater Manual for 
Regional Water Planning 
Groups, February 2003
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Brackish Groundwater Desalination 
Demonstration Projects

Goal: to continue facilitating the development of 
brackish groundwater desalination supplies by 
creating replicable models of projects that may 
be effectively transferred to other communities 
with similar profiles. 

Engineering facility roadmaps
Characterizing source water
Implementing desalination technologies
Managing desalination concentrate

BGW Demonstration Projects  North 
Cameron Regional WSC

2.3 mgd
Start-up: fall 2006
$150,000 TWDB 
grant
Engineering facility 
roadmap
Web-based virtual 
tours
Educational focus
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BGW Demonstration Projects
City of Kenedy

1.36 mgd
$150,000 TWDB 
grant
Assess performance 
of current operation
Assess cost/benefit of 
upgrading to modern 
desalination 
technology

BGW Demonstration Projects
City of San Angelo

$300,000 TWDB grant
Exploratory drilling  to characterize the 
suitability of the Whitehorse aquifer in Irion 
County as a brackish groundwater source 
for future water supply purposes  
Guidance manual for characterizing brackish 
groundwater resources 
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BGW Demonstration Projects
City of San Antonio

BGW Demonstration Projects
Sandy Land UWCD
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BGW Demonstration Projects
Sandy Land UWCD

Other research and planning studies on 
desalination issues

Please Pass the Salt
Development of Permitting and Decision 
Model for Desalination Projects in Texas
Performance Verification of Capacitive 
Deionization Technology
Desalination Facilities Database
Self-sealing Evaporation Ponds for Small-
scale Concentrate Disposal
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http://www.twdb.state.tx.us/Desalination/Desal/Index.asp

Access to reports:

http://www.twdb.state.tx.us/customer_service/feedback/input.aspx

Carla Daws, Public Information, 512-463-8176

Your feedback helps us improve our 
services


