
Reuse Texas Style: 
Status of Potable Reuse 

Initiatives in the Lone Star State 

Ellen McDonald,  Ph.D., P.E. 
Alan Plummer Associates, Inc. 

July 25, 2014 



Acknowledgments 

• City of Brownwood 
– David Harris, Director of Utilities 

• City of Wichita Falls 
– Daniel Nix, Operations Manager 

• El Paso Water Utilities 
– Irazema Rojas, Environmental 

Compliance Manager 
• ARCADIS 
• Freese and Nichols 



 Wastewater  
Treatment   

(often with some  
advanced treatment) 

Water Treatment 

Drinking Water 

Indirect Potable Reuse (IPR) 

Customers 

Other Water 
Sources 

 “Environmental 
Buffer” 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ZMfs-UbeQ42MbM&tbnid=WN_1nh4rsxQBfM:&ved=0CAUQjRw&url=http://triteusholdings.com/project/salient-features/water-treatment-plant/&ei=1JCQU6K9JJGVqAbB0IH4BA&bvm=bv.68235269,d.b2k&psig=AFQjCNFdrNrJT24uz1xLYrUxGAil6VxyjA&ust=1402069579820816
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=Thfqucr8PupRuM&tbnid=OItFCABB8dONEM:&ved=0CAUQjRw&url=http://mdhomehealth.com/surprise-benefits-of-drinking-water/&ei=JJGQU7fqHsWKqgbnoYCIAw&bvm=bv.68235269,d.b2k&psig=AFQjCNGpgvMcKkruauTzD_HlisTScMhEyw&ust=1402069653505262


 Wastewater  
Treatment 

Water Treatment 

Drinking Water 

Direct Potable Reuse (DPR) 

Customers 

Other Water 
Sources 

 Advanced 
Treatment 

X 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ZMfs-UbeQ42MbM&tbnid=WN_1nh4rsxQBfM:&ved=0CAUQjRw&url=http://triteusholdings.com/project/salient-features/water-treatment-plant/&ei=1JCQU6K9JJGVqAbB0IH4BA&bvm=bv.68235269,d.b2k&psig=AFQjCNFdrNrJT24uz1xLYrUxGAil6VxyjA&ust=1402069579820816
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=Thfqucr8PupRuM&tbnid=OItFCABB8dONEM:&ved=0CAUQjRw&url=http://mdhomehealth.com/surprise-benefits-of-drinking-water/&ei=JJGQU7fqHsWKqgbnoYCIAw&bvm=bv.68235269,d.b2k&psig=AFQjCNGpgvMcKkruauTzD_HlisTScMhEyw&ust=1402069653505262


 Wastewater  
Treatment   

Water Treatment 

Drinking Water 

“De Facto” Reuse 

Customers 

 Discharge  
Upstream 

 Diversion  
Downstream 

 Wastewater  
Treatment   

Repeat 
Downstream 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=ZMfs-UbeQ42MbM&tbnid=WN_1nh4rsxQBfM:&ved=0CAUQjRw&url=http://triteusholdings.com/project/salient-features/water-treatment-plant/&ei=1JCQU6K9JJGVqAbB0IH4BA&bvm=bv.68235269,d.b2k&psig=AFQjCNFdrNrJT24uz1xLYrUxGAil6VxyjA&ust=1402069579820816
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=Thfqucr8PupRuM&tbnid=OItFCABB8dONEM:&ved=0CAUQjRw&url=http://mdhomehealth.com/surprise-benefits-of-drinking-water/&ei=JJGQU7fqHsWKqgbnoYCIAw&bvm=bv.68235269,d.b2k&psig=AFQjCNGpgvMcKkruauTzD_HlisTScMhEyw&ust=1402069653505262


Major Texas Potable Reuse Projects 

• Trinity River Basin 
projects 

• El Paso 
• Colorado River 

Municipal Water 
District 
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DFW/Houston-Area Reuse Water Rights 

 

ENTITY DESCRIPTION DIVERSION RIGHT (ACRE-
FEET/YEAR) 

City of Dallas 
Return flows from Dallas Central and Southside Wastewater Treatment 
Plants (WWTPs), pumped to Lake Ray Hubbard 150,000 

City of Dallas 
Return flows from Dallas Central and Southside WWTPs, Flower Mound 
WWTP, Lewisville WWTP, pumped to Lewisville Lake 97,200 

City of Irving 
Return flows from Trinity River Authority’s Central Regional Wastewater 
System, originating from City of Irving Chapman Lake supply 31,600 

City of Houston 
Return flows from Houston WWTPs 580, 923 

North Texas Municipal Water 
District Return flows from Wilson Creek WWTP into Lavon Lake 71,882 
North Texas Municipal Water 
District 

Return flows from multiple WWTPs, diverted from East Fork Trinity River, 
polishing treatment through constructed wetland and pumped to Lavon 
Lake 157,393 

Tarrant Regional Water District 
Return flows from multiple WWTPs, diverted from Trinity River, polishing 
treatment through constructed wetlands and pumped to Richland 
Chambers Reservoir and Cedar Creek Reservoir 195,818 

Trinity River Authority 
Return flows from City of Ennis WWTP, pumped to Lake Bardwell 3,696 

Trinity River Authority 
Return flows from Waxahachie WWTP to Lake Bardwell 5,129 

Trinity River Authority Return flows from Mountain Creek Regional Wastewater System to Joe 
Pool Lake 4,368 

Trinity River Authority 
Return flows from Central, Red Oak, and Ten Mile Creek Regional 
Wastewater Systems to the Trinity River and on to Lake Livingston 246,219 

Upper Trinity Regional Water 
District 

Return flows from multiple WWTPs discharging to Lewisville Lake, 
originating from Upper Trinity Regional Water District Chapman Lake 
supply 9,664 

TOTAL 1,553,892 

1,553,892 AFY 
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Presenter
Presentation Notes
Yields 102,000 ac-ft/yrMinimum flow condition at Crandall gage (26 cfs)Requirement to pass 30% of in-basin return flows



Come to the 29th Annual WateReuse Symposium in 
September and take a tour! 

http://www.wetlandcenter.com/newhome.html


El Paso Water Utilities- Hueco 
Bolson Recharge Project 

 

Presenter
Presentation Notes
Fred Hervey plant put in operation in 1985. Current design capacity of 10 MGD. (Being upgraded to 12.2 MGD)



Colorado River Municipal Water District 
at Big Spring Project 



CRMWD at Big Spring Project 1.2% 
Full 

1.9% 
Full 



CRMWD at Big Spring Treatment 
Process 

 

Blending 
Tank 

Raw Water Delivered to 5 Drinking Water Plants 



Other DPR Projects In Process 



City of Wichita Falls 

• Population ~ 104,000 
• Existing Supplies 

– Lake Kickapoo 
– Lake Arrowhead 
– Lake Kemp (high TDS) 

• Two water treatment plants 
– Jasper- 24 MGD 
– Cypress- 52 MGD 

• 42 MGD conventional 
• 10 MGD MF/RO (for Lake Kemp water) 

 

Lake Kemp 
26.7% 
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Wichita Falls Emergency DPR 
Project 

• Use existing MF/RO facility to treat 
effluent from WWTP 

• RO permeate to be blended 50/50 with 
raw water from lakes 

• Blended water to be treated at 
conventional WTP 

• Pipeline from WWTP to WTP laid 
above ground 

Source: www.timesrecordnews.com/photos/galleries/2014/feb/04/inside-look-water-reuse-project/12132/#section_headery's 





Wichita Falls- Project Status 
• TCEQ approval for construction 
• Completed first round of testing in April; 

TCEQ required additional testing 
• Second round of testing completed in 

June; approved by TCEQ 
• Started up in July 2014 
• 6 month approval from TCEQ- must add 

UV if operated longer 

Source: www.timesrecordnews.com/photos/galleries/2014/feb/04/inside-look-water-reuse-project/12132/#section_headery's 



City of Brownwood 

• Population ~ 19,000 
• Primary water supply- Lake 

Brownwood  

Conservation pool: 1424.6 ft 



City of Brownwood – Proposed 
System (1.5 MGD) 

• Estimated Cost - $8.5 Million 
• Project Status: 

– TWDB funding approved Sept. 2012 
– TCEQ construction approval Dec. 2012 

• No blending required 
• Requires full-scale verification 

– Awaiting council approval to move forward 

Presenter
Presentation Notes
Drought, Has approval to construct and to do the verification study, but not for use.  moving fast, no pilot but will do a verification study after the system is built.  No blend with raw water.



El Paso Water Utilities 

• Service Area Population ~ 
800,000 

• Existing Supplies 
– Rio Grande 
– Groundwater 

• Hueco Bolson Aquifer 
• Mesilla Bolson Aquifer 

– Reclaimed water 
• Nonpotable reuse 
• Groundwater recharge 

 

Elephant Butte Reservoir 
9.9% Full as of July 8, 2014 



Advanced 
Purified 

WTP 

Roberto R. 
Bustamante 

WWTP 
with Additional 

Treatment 

Brine disposal: 
Blend w/WWTP effluent = 1.8 MGD 

Riverside Irrigation Canal 

Distribution 
System 

Rio Bosque  
Wetland Park 

Reclaimed  
Water 10 MGD 

Reclaimed 
Water 

Customers 

Outfall 

MF Backwash to RBWWTP  
Headworks = 1 MGD  

7.2 MGD 

Advanced Purified WTP Concept 

Presenter
Presentation Notes
May want to add flows



MF NF or RO UV-AOP 
Particulates 
TOC 
Nutrients 
TDS (Hardness) 
TDS (Chloride) 
Microconstituents 
Pathogens 
Viruses 

MF NF or RO 

Brine* BW to 
RBWWTP 

UV/AOP 

Advanced Purified WTP 

Source 
Water 

* Options for NF or RO brine management 
include blending with RBWWTP effluent 
discharge to Riverside Canal/Drain. 

JRWTP Influent**  

Distribution 
System 

Blend with JRWTP 
Finished Water prior to 
Distribution** 

Primary Goal 

**Purified water conveyance options for 
operational flexibility. 

Advanced Purified WTP Concept 



EPWU- Project Status 

• Initiating public outreach efforts 
• Target startup in 2017 
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Texas Water Development Board 
DPR Research Initiatives 

• “Evaluating the Potential for Direct 
Potable Reuse in Texas” 
– Develop resource document for DPR 

implementation 
• “Testing Water Quality in a Municipal 

Wastewater Effluent Treated to 
Drinking Water Standards” 
– Testing at CRMWD DPR facility 
– Develop monitoring guidelines for DPR 



Evaluating the Potential for DPR 
in Texas- Project Goals 

• Develop a resource document for DPR 
that can be used by 
– Utilities 
– Agencies 
– Consultants 

• Provide information that is technically 
sound and promotes safe and practical 
implementation of DPR in Texas 

 



Project Team 
• APAI- Lead Consultant 

– Nellor Environmental Associates, Inc. 
– Separation Processes, Inc. 
– Soller Environmental, Inc. 
– Trussell Technologies 
– EOA, Inc. 
– Lloyd Gosselink 
– Dr. Shane Snyder (Univ. of Arizona) 
– Dr. Jörg Drewes (Technical University of Munich) 
– Dr. George Tchobanoglous (UC Davis) 
– Dr. Desmond Lawler (UT Austin) 
– Dr. Steve Duranceau (Univ. of Central Florida) 

 
 
 



Project Stakeholders 

• City of College Station/ 
Brazos Valley GCD 

• El Paso Water Utilities 
• City of Houston 
• City of Irving 
• City of Lewisville 
• City of Lubbock 
• San Antonio Water 

System 

• Upper Trinity Water 
Quality Compact 
– City of Dallas 
– City of Fort Worth 
– North Texas MWD 
– Trinity River Authority 

• WateReuse Texas 



Primary Tasks 

• Review relevance of contaminants of 
concern (COCs) in Texas 

• Define water quality performance goals 
• Source control evaluation 
• Evaluation of treatment technologies 
• Quantitative Relative Risk Assessment 

(QRRA) 
• Review importance of environmental 

buffers 



Primary Tasks 

• Develop sample pilot protocols 
• Regulatory/legal summary 
• Prepare resource document 

 
 
 
 

Scheduled Completion- February 2015 



Other Ongoing DPR Initiatives 

• Multiple research projects 
– Alternative treatment schemes 
– Blending and storage needs 
– Treatment operations and reliability 
– Monitoring strategies 
– Quality assurance 
– Public education and communication 
– Operator training curriculum 

• WateReuse Association national guidelines 
• International initiatives- Australia, WHO, others 

 



Come to Dallas in September to 
hear more! 



Ellen McDonald, Ph.D., P.E. 
817-806-1700 

emcdonald@apaienv.com 
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