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Texas Water 
Development 
Board

To provide leadership, 
planning, financial 
assistance, 
information, and 
education for the 
conservation and 
responsible 
development of 
water for Texas

 Water Planning
 Orderly development, management and 

conservation of the state's water resources

 Financial Assistance
 Loans for a variety of water projects and 

groundwater conservation district creation 
expenses 

 Grants and loans for water and wastewater 
needs in economically distressed areas 

 Funds and grants for agricultural water 
conservation and water-related research

 Water resource data collection and 
research
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Innovative 
Water 
Technologies

To research, develop, 
and disseminate 
information to 
advance the 
development of 
innovative water 
management 
strategies in Texas

Innovative Water Technology 
Programs
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Innovative 
Water 
Technologies

To research, develop, 
and disseminate 
information to 
advance the 
development of 
innovative water 
management 
strategies in Texas

RWH: Impact of 
roof material on 
water quality

Brackish GW 
Desalination 
Guidance

Seawater Pilot 
Plant Studies

Stormwater 
Harvesting 
Guidance

Rainwater 
Harvesting 
Guidance

Assessment of 
Forward OsmosisAdvancing Water 

Reuse in Texas
Aquifer Storage 
Recovery in Texas

Technology 
Demonstration 
Projects

Presenter
Presentation Notes
Studies funded under the TWDB Water Research Program, identified as Priority Research Topics and selected on the basis of public solicitation of proposals
Advancing Water Reuse and ASR will be featured in the Texas Innovative Water 2010
Also produce guidelines such as listed
Technology demonstration projects: Brackish and Seawater Desalination



http://www.twdb.state.tx.us/iwt/

http://www.twdb.state.tx.us/iwt/�


Texas Water Development Board’s 
Planning Role

 Texas Water Code §
16.051 directs the TWDB 
to prepare State Water 
Plan

 Incorporate Regional Water 
Plans

 Sufficient water available in 
times of drought

 50-year planning horizon
 Revised every 5-years



2007 State Water Plan-Projections
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Water Reuse Opportunities & Benefits
 Opportunities
 Urbanization and population growth
 Centralized wastewater treatment
 Limited fresh surface and groundwater

 Benefits
 Reduces demands on fresh water 

source
 Reduces pollutant loading to surface 

waters
 Enhances drought-proof reliability
 May postpone investments in costly 

new supplies



Water Reuse in Texas 

Tertiary
Treatment

Removal of N2 and P

Granular media filtration, 
ion exchange, UV treatment, 

MF, UF, NF, RO treatment

Advanced 
Treatment

Temporary
Storage

Disinfection

Municipal Reuse
(non-potable and indirect potable)

Industrial Reuse           

WWTP

Presenter
Presentation Notes
Flow diagram showing additional treatment of wastewater treatment plant effluent for reuse.  Reclaimed water has both industrial and municipal applications.

Maps showing Texas counties with municipal and industrial water reuse.



Direct Reuse

Community

Stream

Industrial
Users

Irrigation
Users

Wastewater 
Treatment Plant

WTP (Future potential) 

Direct Reuse is the use of effluent from a wastewater treatment plant that is piped 
directly from the plant to the place where it is used.

Modified from APA presentation at Texas i-Water 2010



Indirect Reuse

Wastewater
Treatment

Plant

Community

Water
Treatment

Plant

Stream

Indirect Reuse (also called “bed and banks”) is the use of treated wastewater effluent that 
is discharged into a water body (lake, river, or stream) and then diverted further 
downstream to be used again. 

Modified from APA presentation at Texas i-Water 2010



Developing a Baseline GIS Database and Tools to Identify 
Water Reuse Potential in Texas- TWDB-URS 070-483-0753



Water Reuse Applications
Type Use Opportunities Precautions

Direct 
Reuse

Irrigation • Production of agricultural crops • Soil, plant, groundwater, and local 
environment should be protected from 
contamination.
• The cross-connection between reused 
water and potable water should be avoided.

Residential 
uses

• Garden irrigation
• Toilet flushing
• Home air conditioning
• Car washing.

• Quality of water should be ensured.
• The cross-connection between reused 
water and potable water should be avoided.

Urban and 
recreational 
use

• Street cleaning
• Firefighting
• Ornamental impoundments
• Decorative fountains.

• Reused water should be free from 
contamination.

Aquaculture • Cultivation of aquatic plants and 
animals.

• Aquatic environment should be protected 
from adverse effects of toxic substances.

Indirect 
Reuse

Aquifer 
recharge

• Recharging aquifers • Indirect reuse reduces flow in the 
downstream watercourse.

Surface water 
augmentation

• Augmenting surface water • Quality of water should be ensured.



Evolution of Reuse in Texas
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Modified from APA presentation at Texas i-Water 2010



Recommended Water Management Strategies
2060

23%

12%

37%

9%

14%

3%2%

Conservation New Reservoirs Other Surface Water Groundwater

Reuse Desalination Conjunctive Use

Reuse

Desalination

Presenter
Presentation Notes
23% OF THE NEEDED WATER SUPPLIES WILL BE MET BY CONSERVATION THAT WILL ENABLE ENHANCED USE OF EXISTING SUPPLIES
60%  OF THE NEW SUPPLIES CORRESPOND TO TRADITIONAL SOURCES
17% WILL BE MET BY WATER REUSE AND DESALINATION
OF THE 60% OF TRADITIONAL SUPPLIES,  19% (OR 12% OF THE TOTAL) CORRESPONDS TO NEW RESERVOIRS… 	



Projected water reuse in Texas
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Regulations and Water Rights

Regulations
 Applications of reused water is regulated by TCEQ as 

prescribed in 30 TAC Chapter 210.
 Based on the likelihood that the water would come in contact 

with humans, Chapter 210 defines 2 types of reused water
 Type I reused water - Incidental contact with humans is likely to occur
 Type II reused water - Incidental contact with humans is not likely to 

occur

Water Rights
 A water right allows water to be diverted at one or more 

particular points and a portion of the water to be used for 
one or more particular purposes.



Treatment Technologies
Technology Advantages Limitations

Pretreatment technologies
(racks, screens, grit chambers, oil/water 
separators)

Reduce downstream 
maintenance requirements

Cause potential odor 
problems and is not suitable 
for the removal of dissolved 
solids

Detention and retention basins Recharge aquifer Potential problems associated 
with litter scum, algal blooms, 
nuisance odors

Constructed wetlands Reduce downstream scour and 
loss of aquatic habitat

Require dry-weather base 
flow to maintain the 
permanent pool

Sand filters Applicable for treating runoff 
from highly impervious 
drainage areas

May get clogged

Bioretention systems May contribute to groundwater 
recharge

May contaminate groundwater

Advanced technologies (air floatation, 
lime softening, UV, GAC, ion exchange, 
UF, RO, MBR etc.)

Require less land areas and 
produce better water quality

More expensive and more 
complex to operate



Advancing Water Reuse in Texas

 TWDB Research Priority Contract
 History
 Status
 Technology
 Challenges
 Deliverables
 Documented history
 Technology report
 Research agenda
 Workshop(s)

http://www.twdb.state.tx.us/iwt/reuse/projects.asp

Presenter
Presentation Notes
TWDB Research Priority Contract
History
Status
Technology
Challenges
Deliverables
Documented history
Technology report
Research agenda
Workshop(s)


http://www.twdb.state.tx.us/iwt/reuse/projects.asp�


Resources
 Guidelines:

 US EPA guidelines for water reuse (2004)
 Australian guidelines for water recycling: managing health and environmental risks 

(2009)

 Manuals:
 Manual of practice, how to develop a water reuse program, published by the 

WateReuse Association (2009)
 Recycled water user manual, developed by Los Angeles county Recycled Water 

Advisory Committee (2005)
 Reclaimed water for beneficial reuse, published by New Jersey Department of 

Environmental Protection’s Division of Water Quality (2005)

 Regulation:
 Title 30 Texas Administrative Code, Chapter 210

 Funding:
 US Bureau of Reclamation
 WateReuse Foundation
 Water Research Foundation
 Federal, state, regional, and local grant and loan support



Innovative Water 
Technologies

To research, develop, 
and disseminate 
information to advance 
the development of 
innovative water 
management 
strategies in Texas

 Outreach
 http://www.twdb.state.tx.us/iwt/

 Desalination

 Water reuse

 Rainwater harvesting

 BRACS

 Studies

 Completed

 In progress

 Official documents

Jorge A. Arroyo, P.E.
Jorge.arroyo@twdb.state.tx.us

512-475-3003

Presenter
Presentation Notes
Outreach:

http://www.twdb.state.tx.us/iwt/
Desalination
Water reuse
Rainwater harvesting
BRACS
Studies
Completed
In progress
Official documents
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