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Procedures for Webinar
o Please keep your microphone on mute until the Question-and-

Answer period at the end of the presentations.

o The webinar is being recorded and will be posted to NCTCOG’s 
website under the green banner called “Webinars” here:
https://www.nctcog.org/envir/natural-resources/water-resources

o If you submitted a RSVP for this webinar, you will receive an email 
with the presentation slides and a subsequent email with a link to 
the recording. If you did not RSVP and would like these webinar 
materials, please email cbuckley@nctcog.org
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Webinar Agenda
o Welcome and Introduction of Speakers

o Municipal Water Reuse – David Sloan, PE, BCEE

o A Tale of 2 Cities – Jennifer Walker & Usman Mahmood

o Enabling Water Reuse – Sharlene Leurig

o Q&A Session
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David Sloan, PE, BCEE

Speaker Introduction

Senior Process Engineer
Freese and Nichols, Inc.
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F R E E S E  A N D  

N I C H O L S

Municipal Water Reuse
David Sloan, P.E.



F R E E S E  A N D  

N I C H O L S

Overview

• What is Water Reuse?

• Types of Reuse at 
Municipal Scale

• Case Studies



F R E E S E  A N D  

N I C H O L S

What is Water Reuse?

• Also known as water recycling 
or water reclamation

• EPA definition: “reclaims 
water from a variety of 
sources then treats and 
reuses it for beneficial 
purposes”



F R E E S E  A N D  

N I C H O L S

Uses of Reclaimed Water

• Non-Potable
• Industrial

• Irrigation

• Construction

• Toilet Flushing

• Ornamental

• Potable
• Water Supply Augmentation



F R E E S E  A N D  

N I C H O L S

Non-Potable Implementation Considerations

• Institutional Home – Water, 
Wastewater or New Entity?

• Public acceptance usually good

• Non-potable water pricing

• Apparent payback may be slow

• Large customers often key to 
covering costs

Wastewater

Reuse

Water



F R E E S E  A N D  

N I C H O L S

Non-Potable Reuse Design Issues

• Cross-contamination prevention

• Labeling

• Separation

• Delivery on demand-only basis

• Leakage and runoff 



F R E E S E  A N D  

N I C H O L S

Landscape Irrigation – Las Colinas Development 
(Dallas County U & R District)

• Pioneering Application of Reclaimed 
Water for Non-potable Uses

• Golf Courses and other Irrigation 

• Maintain Water Level for Chain of 
Amenity Lakes

• Began Operation in mid-1980s

• Preceded Implementation of 
Reclaimed Water Rules in Texas



F R E E S E  A N D  

N I C H O L S

Industrial Reuse – City of Cleburne

• Power Plant Cooling Tower

• Dedicated Reclaimed Water Delivery 
System

• Started Up Approximately 1998



F R E E S E  A N D  

N I C H O L S

Reclaimed Water Utilities –
Fort Worth, Frisco and Others

• Landscape Irrigation

• Primarily Municipal & Commercial

• Golf Courses, Parks, etc.



F R E E S E  A N D  

N I C H O L S

Potable Reuse

• Water Supply Augmentation 
Drivers

• Drought-resilient supply

• Year-round production & 
usage

• Not dependent on large 
customers

• As cities grow, supply 
increases



F R E E S E  A N D  

N I C H O L S

Potable vs. Non-Potable Reuse
Non-Potable Reuse

• Typically Seasonal

• Demand-Driven

• Separate Transmission 
System

• New System and 
Customers

• Gaining Acceptance

Potable Reuse

▪ Non-Seasonal

▪ Demand-Independent

▪ Connects to Existing System

▪ Greater Treatment Required

▪ Public skeptical

▪ Higher Risk



F R E E S E  A N D  

N I C H O L S

Potable Reuse Scenarios
• Unplanned, or “de facto” Reuse  

• Rio Grande, Trinity and others

• Surface Water Augmentation 
• Lakes Pat Cleburne, Weatherford, Arrowhead

• River Scalping w/Wetlands Polishing
• TRWD, NTMWD

• Groundwater Replenishment 
• El Paso (Since 1980s)

• Direct Raw Water Blending 
• CRMWD (Big Spring)
• Wichita Falls (Emergency DPR – 2014-15)

• Direct Finished Water Blending
• El Paso (Coming Soon)



F R E E S E  A N D  

N I C H O L S

Reservoir Augmentation

• High Quality Reclaimed Water Can 
Increase Yield

• Modeling Important to Maintain 
Quality

• Key Concerns:
• Phosphorous
• Nitrate
• Protozoans
• Salinity
• Suspended Solids

• Examples: Lake Weatherford, Lake 
Arrowhead, Lake Pat Cleburne

Outfall 

Facility

Lake

Weatherford



F R E E S E  A N D  

N I C H O L S

Potable Reuse Examples – IPR w/Wetlands 

• Tarrant Regional WD & North 
Texas MWD

• Effluent-based flows 
pumped from Trinity River

• Extracted flows treated 
through artificial wetlands

•Wetlands effluent directed 
into large Storage Reservoirs



F R E E S E  A N D  

N I C H O L S

Potable Reuse Case Study – Wichita Falls
Emergency DPR 

•Adapted from Existing 
Surface Water 
Desalination Facility

•Blended 5 MGD of 
Purified Effluent with 5 
MGD Raw

•Operated July 2014-15



F R E E S E  A N D  

N I C H O L S

Potable Reuse Case Study – CRMWD 

•Raw Water Production Facility – Big Spring

•Produces 1.8 MGD of Purified Water from 2.5 
MGD Secondary Effluent

•Began Operation April 2013



F R E E S E  A N D  

N I C H O L S

Treatment Systems



F R E E S E  A N D  

N I C H O L S

Obstacles and Approaches

•Public Perception

•Project Financing

• Lengthy Regulatory 
Approval Process

• Emerging Contaminants



F R E E S E  A N D  

N I C H O L S

Planning Considerations

• Mitigate FUTURE Droughts

• Reuse Systems Take Time
• Public Education
• Evaluation
• Testing (WQ and/or Pilot)
• Regulatory Review
• Design
• Construction

• Start Early!



F R E E S E  A N D  

N I C H O L S

Conclusions

• Required technology reliable and mature

• Multiple barriers crucial

• Regulatory and stakeholder hurdles take 
time 

• Start early!

• Public can be educated

• Result can be high utilization of effluent

Water you can’t afford to throw away!



Jennifer Walker
Speaker Introduction
Senior Director, Texas Coast and Water 
Program
National Wildlife Federation

Usman Mahmood
Policy Analyst
Bayou City Waterkeeper

25



26



27



28



29



30



31



32



33



34



35



36



37



38



39



40



41



42



43



44



45



Sharlene Leurig

Speaker Introduction

Founder
Texas Water Trade

46



Enabling Water Reuse
North Central Texas Council of Governments

Sharlene Leurig



About Texas Water Trade 

Texas Water Trade (TWT) is a non-profit 
organization whose mission is to catalyze 
sustainable water transactions in Texas to 
ensure clean, flowing water for people and 
nature.

Our work is focused on developing reliable 
water access for all water users in Texas.



Now Available!

Net Zero Water Toolkit



What Is Net Zero Water?
A design mindset that 
prioritizes alternative 
water sources for a 
project’s resilience 
and reliability.

Buildings that 
capture & use 
onsite water can 
meet their needs 
with 10-30% the 
potable water of 
a typical building.

Netting out 
demand is a 
design goal, not 
a requirement.



Yield Potential of Onsite Resources

Firm yields (gallons 
per day reliable over 
the period of record) 
for 3,000 square feet 
of catchment and 
30,000 gallons of 
storage. 

Reliable Rainwater Harvesting Condensate Harvesting Potential 

Gallons per day of 
reliable supply 

Gallons per year per 
ton of air 
conditioning 
condensate  

In most cases, 
larger yields can 
be attained with 
more catchment 
and storage. 

From Mace and Briones (in preparation),
The Meadows Center for Water and the Environment at Texas State University  



Choosing the Right Onsite Resources

Water balance 
calculators help 
identify different 
options based on the 
project’s demand and 
supply.

Function of Yield and Cost

Gallons per day of 
reliable supply 

There’s no single 
answer. The right 
portfolio of 
onsite resources 
will be aligned 
with cost and 
timeline 
constraints.



Permitting



Financing Vehicles
Despite all the benefits that onsite water reuse 
systems create, there are relatively few projects 
online in Texas. One of the primary reasons is 
upfront cost, often borne by developers whose 
ownership of the site may end within a few years of 
project delivery. 

Municipal Utility Districts-MUDs

Public Improvement Districts- PIDs

Design Build Operate Finance-DBOF

Utility Incentives 

Tax Increment Reinvestment Zones-
TIRZs

Texas Water Fund Programs 

Vehicles Covered in the Toolkit 



Master Planned Communities- Mixed Use 
• The redesign will include 1700 

housing units (200 affordable), 
200 hotel rooms, 140,000 sq-ft of 
retail and 1.26 million sq-ft of 
commercial office space.

• The plan will transform 21 acres 
of parking into 13 acres of open 
space.

• Brodie Oaks will capture all 
rooftop rainwater for beneficial 
use, including landscape 
irrigation and cooling towers.

• Rainwater and stormwater reuse 
systems allowed the project to 
free up 6 additional acres for 
negotiated permittable uses 
while cutting runoff by 2/3.

Brodie Oaks, Austin 
(Master Planned Community-Mixed Use)



Utility 
Lakeway Municipal Utility District
• Lakeway captures and reclaims 100% of their 

wastewater
• Key to compliance with statutory prohibitions from 

discharging wastewater into the Highland Lakes
• Average of 1.21 million gallons/day of reuse
• Pay for in-district customers with bonds and 

outside-district customers with cash
• Recently expanded to residential customers in retail 

model
• Watering schedule for reuse customers based on 

wet weather statistics, not drought—results in less 
curtailment

• Reuse freed up 82 acres of TLAP fields, yielding $12 
million for Lakeway MUD’s needs



Suburban and Exurban Growth
• Through the delivery of package 

plants, one New South Wales 
development increased its maximum 
developable lots from 8 to 35.

• Increased density due to onsite water 
reuse led to an $11 million increase in 
profit.

• Wastewater reuse: An alternative to 
traditional TLAP wastewater 
discharge and direct discharge 
permits, saving developers land 
purchase costs and litigation.

Residential Master Planned Community, New 
South Wales, Australia 
(Master Planned Community- Single Family) (Outside Texas)



Institutional 
Blue Hole Primary School, Wimberley 
• System designed to contribute 2,800 gallons per 

week for non-potable needs during AC operation.
• Utilizes UV-treated effluent for subsurface drip 

irrigation, including a 1.27-acre athletic field behind 
the school.

• Average daily wastewater flow: <5,000 gallons
• Average daily interior non-potable water demand: 

2,280 gallons (2.85 gallons per person)
• Expected annual potable water savings: Projected 

at 90%
• Actual first-year savings: 554,800 gallons (49.4% 

less water use than a comparable school)
• Projected 30-year cost savings: $724,500
• Variance in projected vs real potable water savings 

the result of lower rainfall and maintenance 
challenges. 



Now Available! 
Texas Water Trade’s Net Zero Water Engineer

Technical support for private and public decisionmakers

Onsite water & water reuse options analysis

Pricing estimates & permitting analysis  

Treatment & monitoring recommendations



Thank You!



Questions?
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Wrap-Up
o If you submitted a RSVP for this webinar, you will receive an email 

with the presentation slides and a subsequent email with a link to 
the recording.

o All recordings are posted on NCTCOG’s website under the green 
banner called “Webinars” here:
https://www.nctcog.org/envir/natural-resources/water-resources

o If you did not RSVP and would like these webinar materials, 
please email cbuckley@nctcog.org
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Webinar Feedback
o Please provide your feedback on today’s webinar in this 4-

question survey. Thank you!

Provide webinar feedback here
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https://www.surveymonkey.com/r/6HT5ZQB


Thank you for 
attending!
NCTCOG Webinar
July 16th, 2024
Corinne Buckley, NCTCOG
cbuckley@nctcog.org

CREDITS: This presentation template was created by 
Slidesgo, and includes icons by Flaticon, and infographics & 
images by Freepik 

This project was funded by the U.S. 
Environmental Protection Agency through 
the Texas Commission on Environmental 
Quality.

www.nctcog.org/WaterResources

mailto:cbuckley@nctcog.org
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