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BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Clinton Verner 

THE CITY OF AUSTIN, TEXAS (Participant 01)  

 

WATER SECURITY PHASE: 2 

BACKGROUND 

The capital city of Texas, Austin is a rapidly growing city whose water utility services over 1,000,000 

people over 548 square miles. Austin water needs are provided by a public authority, “Austin Water” 

that reports to the City Manager. Austin Water works in conjunction with another public authority, 

Austin Energy. Austin Water draws primarily from the Colorado River and utilizes three separate water 

treatment plants, with a combined capacity of 335 million gallons/day. Austin Water operates two 

wastewater treatment plants whose effluent is treated to the point where it can be returned to the 

Colorado River, outdoor irrigation, industrial cooling, and manufacturing. The wastewater capacity of 

Austin Water is 150 million gallons/day and over one billion gallons of reclaimed wastewater was used 

during 2017-2018 for industry and commerce. Austin Water also maintains over 43,000 acres for 

watershed and environmental conservation1.  

WATER MANAGEMENT ISSUES 

The 2010-2013 drought highlighted the water insecurity of the Central Texas region, including the city of 

Austin. During the drought, lake levels fell to historic lows creating a visible problem that pressured the 

city into action. In addition to drought-related issues, the city is experiencing issues related to a rapidly 

growing population. These twin issues, climate change, and population growth represent the major 

challenges facing Austin 2. 

WATER MANAGEMENT STRATEGIES & PROJECTS 

The City of Austin unveiled a Water Forward plan to address its water security needs for the 21st 

Century. Recommendations include: 

- Advanced metering (Phase One) 

- Aquifer storage and recovery (Phase One) 

- Off-channel water reservoir (Phase One) 

- Expansion of rainwater, greywater, and air conditioning condensate water (Phase One) 

- Indirect potable reuse for emergency water supply (Phase One) 

 
1 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 
2 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 

http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf


 

 

 

- Capturing local inflows to Ladybird Lake (Phase One) 

- Expansion of existing water rebate programs (Phase Two) 

- Direct non-potable reuse (Phase Two) 

- Brackish groundwater desalination (Phase Three)3 

Austin is currently in the process of implementing advanced metering, rebate expansions, and aquifer 

storage and recovery programs4. 

 

Advanced Metering is a tool that will allow both customers and Austin Water to monitor water use in 

real-time. This will help the Authority detect and repair leaks. Advanced metering is projected to yield 

600 acre-feet/year in water savings by 2020 with a target yield of 9,380 acre-feet/year in savings by 

2115 5The first pilot project of the meters is currently underway and will be assessed this year, 2020. 

Advanced metering is paired with Utility Side Loss Control, which is an aggressive stoppage of leaks in 

the water system. This is anticipated to yield 3,110 acre-feet/year in the water supply.  

 

Conservation - Phase 1 

In terms of conservation, the City of Austin has several rebate programs in place. These include 

landscape transformation initiatives for low-water intensity lawns and gardens, irrigation efficiency 

incentives, and stormwater collection (lot scale and community scale). Landscape transformation 

incentives are estimated to save 320 acre-feet/year by 2040, with ordinances requiring lot 

transformations yielding 3,040 acre-feet/year by 2040. In the short term, irrigation efficiency incentives 

are estimated to yield 40 acre-feet/year in conservation in 20206.  

 

Stormwater, greywater, and rainwater collection on lots are estimated to save 330, 2,130, and 1550 

acre-feet/year by 2040, respectively. Lot scale rainwater collection involves the collection of water from 

roofs for non-potable demands at the single-lot scale. Graywater is collected from sinks, washing 

machines, and showers. Stormwater collection involves the collection of water from impervious surfaces 

on lots for non-potable reuse on the lot scale. Community stormwater harvesting will be required for 

new developments and dual-plumbing systems will help streamline this process. The city has a goal to 

harvest 160 acre-feet per year by 20407.  

 

 
3 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 
4 Interview, Participant 01 
5 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 
6 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 
7 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 

http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf


 

 

 

Commercial, industrial, and institutional ordinances are estimated to yield 1,060 acre-feet/year in 

savings by 20208. This process requires industries to register their cooling towers with Austin Water and 

to submit annual inspection forms. In addition, new developments will be required to use a water 

efficiency benchmark to determine their expected water use. All water-using                                                                                                

equipment is to be reported with the utility providing recommendations on efficiency and alternative 

water use programs. The yield for 2115 is targeted for 25,200 acre-feet/year9.  

 

Direct Non-Potable Reuse - Phase 2 

Direct non-potable reuse is a process in which the City of Austin provides treated effluent for non-

potable use. Direct non-potable reuse may be where Austin Water has been most aggressive in their 

pursuit of water security. Currently in wide-scale use, the city is expected to yield 500 acre-feet/year in 

water security from the process in 202010. There is a requirement that any new development within 250 

feet of direct non-potable reuse piping must connect to that system11. The goal is to expand the 

requirement to 500 feet. As a result, larger direct non-potable reuse facilities are being built around 

developing neighborhoods to capture customers as development is taking place12.  

 

The water reuse system was initially designed around golf courses that were near the water retreatment 

plants. This was how the initial customer-water reuse process worked, but now there are requirements 

for customers to connect to direct non-potable reuse. Direct non-potable reuse is currently 40% cheaper 

than potable water through the city13.  

 

Mandates for conservation through council are a primary mechanism for ensuring compliance. Examples 

include the mandate to connect to direct non-potable reuse, lawn requirements, air conditioning 

condensate reuse mandates, dual-plumbing mandates for development, graywater mandates. There is a 

ramp-up period for the requirements for 2020, 2021, and 2022 having voluntary compliance for many 

water conservation programs in commercial development with 2023 mandatory compliance14.  

 
8 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 
9 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 
10 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 
11 Interview, Participant 01 
12 Interview, Participant 01 
13 Interview, Participant 01 
14 Interview, Participant 01 

http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf


 

 

 

FINANCING 

Financing is done primarily through rates. Austin has a steep tier in their water rates. The rate for over 

20,000 gallons of water usage is among the highest in the nation15, but the rates for low users are quite 

low in comparison to surrounding communities. 

 16 

The city takes advantage of SWIFT funding, TWDB loans, and utilizes state revolving funds and bond 

subsidies, but program funding is primarily carried out through rates. 

PROGRESS & CHALLENGES 

Over the past decade, water use in Austin has declined by 180 to 120 gallons per capita/day17. A large 

water reuse tank has been installed in Northeast Austin, built for the new development that replaced 

the airport in that neighborhood. Water reuse tanks will become more common in an attempt to 

capture more customers in developing communities and have them connect to reuse. City council has 

been aggressive in pursuing water conservation mandates, as there is a shared knowledge that water 

conservation is a necessity. 

FUTURE STRATEGIES 

Aquifer recharge and storage are now coming online, with a recent request for proposal being put in for 

the hire of an ASR expert18. The goal is to have the Carrizo-Wilcox Aquifer work as a recharge for the city 

by 2040 with a yield of 90,000 acre-feet/year by 2115. When asked about concerns of others drawing 

from their groundwater, Austin Water representatives said their hope was to own enough land above 

the aquifer to mitigate the effects and that they are watching what San Antonio is doing for guidance.  

 

Systems for 2040 include sewer mining, described as “. . . wastewater treatment for non-potable reuse 

on a smaller scale”, which has a high cost ($2,906/acre-foot/year) and a yield of 5,300 acre-feet/year by 

 
15 Interview, Participant 01 
16 City of Austin, 2019. 
17 Interview, Participant 01 
18 Interview, Participant 01 



 

 

 

211519. There are also distributed wastewater systems that have small-scale wastewater treatment 

plants for non-potable use. This is part of having more reuse water available for the customers that are 

mandated to connect to reuse pipes. 

 

By 2070 an off-channel reservoir is scheduled for completion, being filled with water from Ladybird Lake 

during wet seasons for use during drought. The goal for 2115 is to yield 25,000 acre-feet/year. The 

potential for brackish water desalination is being explored for 2070, with a 2115 target yield of 16,000 

acre-feet/year20.  

TAKEAWAYS 

The city of Austin has pursued an aggressive water security strategy. From a management perspective, 

each program has a target acre-feet/year yield and the unit cost of each acre-foot/year. This information 

allows the city to estimate its future supplies as well as the cost burden attached to that supply. From a 

political standpoint, Austin moved aggressively during and immediately after the drought to create 

conservation mandates that may have been otherwise infeasible. Austin is shifting a lot of cost onto new 

development, which may be a replicable policy option for other cities seeing growth. 

 

 

 

 

 

 

 

  

 
19 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 
20 Austin Water (2018). Water forward, integrated water resource plan. Retrieved from: 
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-
_A_Water_Plan_for_the_Next_100_Years.pdf 

http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf
http://austintexas.gov/sites/default/files/files/Water/WaterForward/Water_Forward_Plan_Report_-_A_Water_Plan_for_the_Next_100_Years.pdf


 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Kim Van Le 

THE CITY OF BOERNE, TEXAS (Participant 02)  

 

WATER SECURITY PHASE: 2  

BACKGROUND 

The City of Boerne is in Kendall County, Texas. A rural city comprising 12 square miles, Boerne is located 

fifteen miles northwest of San Antonio. The city lies on the Cibolo Creek, a 96-mile-long tributary of the 

San Antonio River. The county comprises approximately 650 square miles of rolling-to-hilly terrain in the 

Edward Plateau region and the elevation ranges from 1,000 to 2,000 feet above sea level 21.  

 

As of 2018, Boerne has an estimated population of 17,000 but is growing approximately 4-5% a year, 

according to the US Census Bureau22. Historically, the city has relied on Boerne’s Surface Water 

Treatment Plant at Boerne City Lake and nine groundwater wells to provide potable water to residences 

within the city limits. Boerne has a ground storage tank and two pressurizing standpipe tanks which it 

owns and maintains to provide residents water service from the main distribution network.  

 

WATER MANAGEMENT ISSUES 

Supply & Availability 

Boerne is reliant on three different sources for its potable water: Boerne Lake, Canyon Lake, and Trinity 

Aquifers. Approximately 42% of the water is purchased from the Western Canyon Regional Water 

Supply Project through the Guadalupe-Blanco River Authority (GBRA). About 33% of the water is from 

the groundwater wells drawn from the Trinity Aquifers: Cow Creek, Lower Glen Rose, and Upper Glen 

Rose. The remaining 25% of water comes from Boerne Lake; the city is permitted to withdraw 833 acre-

feet per year. In total, 33% of the water comes from groundwater sources, and 66% comes from surface 

water sources 23. 

Water Quality 

The Texas Commission on Environmental Quality monitors the water quality of Boerne Lake, Canyon 

Lake, and Trinity Aquifers. Overall the water quality is good as it meets or exceeds the federal drinking 

water requirement. However, the City of Boerne 2018 assessment indicates there are some sources 

 
21 City of Boerne, Texas. (2015). City of Boerne: Water Resource Plan. Retrieved from: 
https://www.ci.boerne.tx.us/DocumentCenter/View/6661/Boerne-Water-2070-Plan---Final?bidId= 
22 U.S. Census Bureau. (2018). Quickfacts. Retrieved from 
https://www.census.gov/quickfacts/fact/table/kendallcountytexas,boernecitytexas,US/PST045218 
23 City of Boerne: Water Resource Plan 

https://www.ci.boerne.tx.us/DocumentCenter/View/6661/Boerne-Water-2070-Plan---Final?bidId=
https://www.census.gov/quickfacts/fact/table/kendallcountytexas,boernecitytexas,US/PST045218


 

 

 

susceptible to certain contaminants 24. For example, trihalomethanes, usually a byproduct of drinking 

water disinfection, was detected at a level of 76, and the maximum contaminant level is 80, based on 

the average of individual samples. It was not a violation because the highest-level detected averages did 

not exceed the maximum contaminant levels.  

 

Additionally, the State of Texas regulates and monitors other water contaminants due to the effects on 

taste, color, or odor of water but not necessarily health concerns. Several secondary constituents 

reached maximum levels, such as calcium, chloride, magnesium, nickel, sodium, and total dissolved 

solids. To improve the water quality, Boerne plans to work with the San Antonio River Authority and 

GBRA to implement improvements on the Cibolo Creek watershed and other drainage ways. 

WATER MANAGEMENT STRATEGIES & PROJECTS 

Conservation - Phase 1 

The City of Boerne adheres to the water conservation and drought management restrictions created by 

the Texas Water Development Board. TWDB has mandatory compliance to limit landscape watering with 

sprinklers or irrigation systems from 7 pm through 11 am and only two days per week according to a 

street address, one weekday, and one weekend day. Hand watering with a hose or bucket, however, is 

allowed anytime25. Peak demand in Boerne is during the summer months which puts a tremendous 

amount of pressure on the systems. The limited groundwater and surface water, especially the water 

supplied from the Canyon Lake, cannot be used to meet peak demand. The city is working towards 

improving reliability and meeting supply needs through developers and other regional water suppliers. 

Partnerships 

Due to the limited water resources available, Boerne has collaborated and partnered with Cow Creek 

Groundwater Conservation District, SAWS, GBRA, and Texas Water Commissioner. Additionally, Boerne 

is a part of the Hill Country Alliance26, an organization to bring together regions in Central Texas to 

“preserve open spaces, water supply, water quality and the unique character of the Texas Hill Country.” 

 

One of the main sources of water supply, the Western Canyon Regional Water Supply Project, was 

created by a collaboration with many partners including San Antonio Water System (SAWS), GBRA, 

Cordillera Ranch and Cornal Trace, City of Fair Oaks Ranch, San Jose Water Supply Corporation, Johnson 

Ranch (Investment), Kandall West, Bremer, Lerin Municipal Utility District, and Courser27. In 1998, SAWS 

and the GBRA came to an agreement, whereby GBRA would buy their surface water, which came to 

 
24 City of Boerne, Texas. (2019). 2018 Annual Drinking Water Quality Report. Retrieved from: http://boerne-tx.gov/waterquality 
25 City of Boerne, Texas. (2018). Uniquely Boerne! 2018 Master Plan. Retrieved from: 
https://www.ci.boerne.tx.us/DocumentCenter/View/9546/Boerne-Summary-Plan_ADOPTED-180828 
26 Hill Country Alliance. (n.d.). Mission and Principles. http://www.hillcountryalliance.org/hcamissionstatement/ 
27 City of Boerne: Water Resource Plan 

http://boerne-tx.gov/waterquality
https://www.ci.boerne.tx.us/DocumentCenter/View/9546/Boerne-Summary-Plan_ADOPTED-180828
http://www.hillcountryalliance.org/hcamissionstatement/


 

 

 

fruition in 2006. However, SAWS contract with GBRA will expire in 2037, with an option to extend until 

2077. SAWS, though, does not believe it is financially feasible to extend the term28.  

Financing 

Boerne depends entirely on its water rates to meet its water use and does not have an appointed grant 

officer. For new or proposed development projects, the city only assesses impact fees for water and 

wastewater to ensure it can pay for the cost of providing potable water services. Therefore, Boerne has 

been reluctant to grow if it cannot provide water for its residents. In 2013, an analysis by the city 

indicated buying more water from GBRA was too expensive, and the other option, to build a treatment 

plant, would also be too costly29.  

 

Wastewater Treatment - Phase 2 

Thus, to grow and still keep water rates low, and comparable to nearby cities, Boerne has agreed to 

develop within city limits only if developers installed reclaim and potable systems in the two new 

neighborhoods. A purple system uses reclaimed water, irrigation, and slurry lines, and the green system 

uses sewers and drains lines. The reclaimed water in Boerne is mainly being used for irrigation and dust 

control purposes.  

Water Service Rate Schedule 

CUSTOMER CHARGE (INCLUDES 0 GALLONS):   5/8” meter $27.29 per month 

3/4” meter $56.87 per month 

 

VOLUME CHARGE:     Per 100 Gallons 

First 0-6,000 gal.      $0.208 

Next 6,001-10,000 gal.      $0.348 

Next 10,001-15,000 gal.     $0.477 

Next 15,001-25,000 gal.     $0.522 

Next 25,001-50,000 gal.     $0.730 

Next 50,001-100,000 gal.     $0.865 

All excess over 100,001 gal.     $1.355 

 

TAKEAWAYS 

As the population of Boerne continues to grow on the outskirts of San Antonio, they are meeting 

challenges to serve their current residents and incoming residents. The city's goal is to strive towards 

planning and creating a fiscally sustainable public utility infrastructure to support the city's growth 

 
28 San Antonio Water System. (n.d.). Western Canyon (Canyon Lake). https://www.saws.org/your-water/new-water-
sources/current-water-supply-projects/western-canyon/  
29  Uniquely Boerne! 2018 Master Plan 

https://www.saws.org/your-water/new-water-sources/current-water-supply-projects/western-canyon/
https://www.saws.org/your-water/new-water-sources/current-water-supply-projects/western-canyon/


 

 

 

objective. The City of Boerne has worked with developers on securing water in a cost-efficient manner. 

The developers for the two new neighborhoods in Boerne, Esperanza, and Ranches at Creekside have 

built reclaimed distribution systems that connect the residents to the city’s system. It is anticipated that 

future reclaimed water projects will be made possible by the developers, and both direct or indirect 

reuse will become a vital part of the city’s overall future supply. Other possible sources of water supply 

can be through partnerships with other neighboring cities, possibly a desalination plant, or 

regionalization of water supply.  

  



 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY   Fig. 1: NTMWD  

Jake Gibbons 

THE CITY OF GARLAND, TEXAS (Participant 03)  

 

WATER SECURITY PHASE: 2 

CITY PROFILE                        

The City of Garland is located northeast of the Dallas-

Fort Worth metroplex. In 2018, the city had a 

reported population of 242,507, making it the 12th-

most populous city in Texas. Garland sits entirely atop 

the Edwards Aquifer.  

 

The entirety of Garland’s potable water supply is 

composed of surface water received from the North 

Texas Municipal Water District (NTMWD). The water 

district draws raw water from Lake Cooper, Lake 

Lavon, Lake Tawakoni, Lake Texoma, and a wetland 

project located near Kaufman30. NTMWD currently 

serves a total of 1.8 million people in 80 communities 

in 10 counties and its service area is expected to double by 2050 (Fig.1)31. 

 

According to Garland Water Utilities, the city’s water system is, “capable of storing 49.4 million gallons 

of treated water and has a pumping capacity of 225.06 million gallons per day.” The system has 

approximately 68,000 metered service connections 32. 

WATER CHALLENGES 

While the state of Texas is facing a widespread issue of water security, the most immediate water-

related issue for Garland is that of water quality due to an aging infrastructure. Garland’s system was 

designed for a per capita water flow of about 190 gallons per day (GPDC). Recent resident conservation 

efforts, though, have decreased usage to about 120 GPDC, meaning there is a prevailing problem of 

aging water in the system. The city has implemented an active flushing program to address this issue 

and maintain water quality. By opening hydrants in specific areas of the water system, the flushing 

 
30 Garland’s Water System. 2020. Garland Water Utilities. Retrieved from https://www.garlandtx.gov/554/Garlands-Water-
System. 
31 Our Water System. 2020. North Texas Municipal Water District. Retrieved from https://www.ntmwd.com/our-water-
system/. 
32 Garland’s Water System. 2020. Garland Water Utilities. Retrieved from https://www.garlandtx.gov/554/Garlands-Water-
System. 

https://www.garlandtx.gov/554/Garlands-Water-System
https://www.garlandtx.gov/554/Garlands-Water-System
https://www.ntmwd.com/our-water-system/
https://www.ntmwd.com/our-water-system/
https://www.garlandtx.gov/554/Garlands-Water-System
https://www.garlandtx.gov/554/Garlands-Water-System


 

 

 

program serves as an “effective method to remove unwanted tastes, odors, or discoloration of the 

water, and to improve chlorine residual.”33 

CONSERVATION & PROJECTS - PHASE 1    Fig. 2: NTMWD Demand and Supply 

The NTMWD projects that about one-

quarter of the water supply needed to 

meet the future demand of its service 

region will come from conservation. The 

district is currently constructing a new 

reservoir called Bois d’Arc Lake in Fannin 

County that will eventually provide an 

additional 120,000 acre-feet of water per 

year to North Texas residents. As a 

member city, Garland is committed to 

implementing conservation strategies 

that ensure high-quality water supply for 

the foreseeable future. The 2019 Garland 

Water Conservation Plan outlines 

conservation programs including low-flow 

appliance rebates, public education and 

information, a new three-tier increasing 

block rate structure, and irrigation 

restrictions dependent on time of year 

and drought status34. 

WASTEWATER TREATMENT- NON-POTABLE REUSE - PHASE 2           

The City of Garland operates two wastewater treatment plants that are permitted to treat a combined 

64 million gallons per day using a trickling filter/activated sludge process (Fig. 3). On average the 

facilities treat 34 million gallons per day, 20% of which is returned in the form direct non-potable reuse 

to a local industrial power plant. The treatment facilities also use recycled water on-site for facility 

sanitation and chlorination/dechlorination processes. The remainder of the treated wastewater is 

returned to the Trinity River.  

 

 
33 Kammereck, L. & D. Reisinger. 7 October 2016. Flushing Tips: Implementing a Unidirectional Flushing Program. Water 
Finance & Management. Retrieved from https://waterfm.com/implement-unidirectional-flushing-program-improve-efficiency-
conservation/. 
34 Ordinance No. 7071. 18 June 2019. Article VII. Water Conservation Plan. City of Garland, Texas. Retrieved from 
https://garlandwater.com/DocumentCenter/View/1075/Water-Conservation-Plan-PDF?bidId=. 

https://garlandwater.com/DocumentCenter/View/1075/Water-Conservation-Plan-PDF?bidId=


 

 

 

FINANCING                 

In February 2019, Garland Water Utilities   accepted a $7.6 million grant from the Drinking Water State 

Revolving Fund of the Texas Water Development Board (TWDB) to help fund an on-going water meter 

replacement project. Otherwise, Garland has not utilized state financing options to help fund operations 

and projects. Rather, the department has adopted a financing strategy based solely on commercial 

paper. The city consistently faces pressure to keep water rates affordable so as not to drastically 

influence its bond ratings and interest rates.           

       Fig. 3: Duck Creek Wastewater Treatment Plant 

TAKEAWAYS 

The City of Garland’s membership within the 

NTMWD has allowed the utilities department 

to focus their resources on resident delivery 

and wastewater treatment. The collaborative 

nature of the water district reduces costs and 

provides access to a large supply of water 

resources with efficient delivery. Issues 

involving aging infrastructure are not unique 

to Garland. Other Texas cities may find that 

evolving consumer conservation habits may 

require unforeseen updates to local water systems. Overall, The City of Garland is confident in its water 

security for years to come due to the commitment of residents and city officials in responsible water 

strategies.  

  



 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Jake Gibbons 

THE CITY OF GEORGETOWN, TEXAS (Participant 04)  

 

WATER SECURITY PHASE: 2 

CITY PROFILE         

Georgetown is a small city located in Hill Country, Texas, 

approximately 30 miles north of Austin. It has a 2017 

Census estimated population of 70,685 and as of May 

2019, was the 7th fastest growing city in the United 

States. Georgetown sits entirely atop the Edwards 

Aquifer. 

 

Georgetown Utility Systems delivers water to 

approximately 106,000 people spread over a 400 sq. 

mile area (Fig. 1). As of 2018, the system serviced 39,702 

metered connections. Of those, 37,475 are residential, 

1,895 are commercial, 28 are industrial, and 284 are 

institutional. The 2018 average daily water use was 

20.79 million gallons per day (MGD), with summer usage at times reaching 40 MGD35.  

WATER SECURITY ISSUES 

Between 2010 and 2017, Georgetown’s population grew by approximately 60%. As the city continues to 

experience high levels of residential and commercial growth, the demand for quality water supply also 

grows. The city’s 2016 Capital Improvement Plan projected water and wastewater demand to increase 

by 15% in only a 5 year period. Given the area’s susceptibility to drought and the potential exhaustibility 

of the Edwards Aquifer, Georgetown has prioritized optimal water security strategies through 

comprehensive conservation efforts, effective collaborations, and efficient processing.  

CONSERVATION GOALS - PHASE 1 

In accordance with the guidelines and requirements of the Texas Commission on Environmental Quality 

(TCEQ) and the Texas Water Development Board (TWDB) for developing water conservation  

Georgetown released a 2019 Water Conservation Plan with 4 primary objectives all aimed at increasing 

the efficiency of water use36.  

 
35 City of Georgetown. 2019. Georgetown Utility Systems Water Conservation Plan. Georgetown Utility Systems. Retrieved 
from https://gus.georgetown.org/files/2019/05/2019-Water-Conservation-Plan.pdf.  
36  City of Georgetown. 2019. Georgetown Utility Systems Water Conservation Plan. Georgetown Utility Systems. Retrieved 
from https://gus.georgetown.org/files/2019/05/2019-Water-Conservation-Plan.pdf.  

https://gus.georgetown.org/files/2019/05/2019-Water-Conservation-Plan.pdf
https://gus.georgetown.org/files/2019/05/2019-Water-Conservation-Plan.pdf


 

 

 

1. Reduce overall water consumption. 

2. Reduce the loss or waste of water. 

3. Improve the efficiency in the use of water. 

4. Document recycling and reuse efforts.  

 

After an evaluation of the distribution of the system, the city set a goal to reduce total daily gallons per 

capita (gpcd) from a 2018 baseline of 187 gpcd to 170 gpcd in 2024 and 160 gpcd in 2029. The plan also 

shows that the city has a “Historic 5-Year 

Average” water loss percentage of 15.6%. In 

2018, the city lost 12.35% of its supply. The 

expressed goal is to reduce this loss to 10% by 

2024 and 8% by 202937. To reach these goals, 

the plan lays out numerous conservation 

programs that include advanced metering, leak 

detection and repair, public education, a non-

promotional rate structure, reuse programs to 

encourage effluent irrigation, landscape 

standards, and rebates and incentives. The city 

has also taken extensive measures to determine and control areas of water loss. According to the plan, 

water loss can occur due to, “meter inaccuracy, data discrepancies, unauthorized consumption, line 

breaks, and unreported losses.” Figure 2 demonstrates a continued commitment to the reduction of 

water loss. 

 

WATER PROFILE & 

STRATEGIES 

Depending on the time 

of year and water 

availability, the city’s 

water portfolio consists 

of 60-75% surface water 

from Lake Georgetown. 

The remaining 

percentage is 

groundwater from the 

Edwards Aquifer (Fig. 3). 

Georgetown partners 

with the Brazos River 

Authority (BRA) for the 

 
37  City of Georgetown. 2019. Georgetown Utility Systems Water Conservation Plan. Georgetown Utility Systems. Retrieved 
from https://gus.georgetown.org/files/2019/05/2019-Water-Conservation-Plan.pdf.  

https://gus.georgetown.org/files/2019/05/2019-Water-Conservation-Plan.pdf


 

 

 

delivery of its surface water supply. The BRA allocates the city a set amount of acre-feet of water from 

the river basin. The BRA pipes untreated water from Stillhouse Hollow Lake (a reservoir located 

approximately 40 miles north) to Georgetown Lake. The city then processes this water in one of four 

city-operated treatment facilities. The collective processing capacity of these facilities is 47.1 MGD. To 

prevent the need to construct additional treatment facilities, Georgetown occasionally utilizes the 

additional capacity of a treatment facility in nearby Round Rock. According to a city official, Georgetown 

recently was able to release a portion of its BRA allocation for the next 10 to 15 years due to overall 

water security. In doing so, Georgetown reduced costs and provided an additional water supply for 

other cities in need.  

 

Wastewater Treatment - Non-Potable Reuse - Phase 2 

In alignment with the goal to increase efficiency, Georgetown has implemented a new efficiency analysis 

program for its treatment facilities. The program has performance metrics to evaluate chemical usage, 

energy loss, and water loss. During the treatment process, non-potable water is used to clean facility 

filters. While this part of the process once produced a significant degree of water loss, increased 

efficiency practices have led to a 90% water recovery rate in surface water treatment plants.  

 

The City of Georgetown has also made a 

commitment to encourage the use of 

effluent water for irrigation. The city has 

two wastewater treatment facilities that 

produce non-potable water that can be 

purchased by private consumers and is 

also used by city parks. Cimarron Hills 

Golf Course is a primary consumer of this 

water source for irrigation.  

 

Georgetown has a relatively low reliance 

on groundwater, but does operate eight 

city-owned wells. The city makes efforts 

to deter its residents from drilling private 

wells as excessive drilling negatively 

affects city water and the water of 

downstream users. As stated by a city 

official, “as long as surface water is 

available, [Georgetown] will use it.”38  

  

 
38 Interview, Participant 04 



 

 

 

FINANCING 

Georgetown Utility Systems does not utilize any state grants to fund its projects or operations. Its 

primary sources of funding are operational revenue, charged primarily through meter base fees, and 

utility revenue bonds, for capital improvements39 (Capital Improvement Plan, 2016). The meter fees 

essentially fund regular business operations while sold-water deals add the capital for infrastructure 

projects like piping and treatment facility improvements. Over the past 5 years, the city has engaged in 

capital improvement projects to update its systems in order to effectively meet the water needs of its 

growing consumer base. These projects include water line repairs, storage construction, treatment plant 

renovations, and pumping upgrades. Figure 4 displays city expenditures on both Water Capital and 

Wastewater Capital projects. 

TAKEAWAYS 

Georgetown has utilized community and organizational partnerships to strengthen its water security. To 

promote water efficiency amongst its residents, the city has partnered with community groups including 

Sun City Water Ambassadors, Texas A&M Agrilife Extension, Southwestern University, and Georgetown 

Independent School District40. Meanwhile, the city has kept meter fees down and delayed construction 

projects by partnering with Round Rock to take advantage of its additional treatment capacity. Lastly, 

Georgetown developed a strong partnership with the Brazos River Authority. The BRA delivers a 

sufficient surface water supply to Georgetown for a reasonable rate. In turn, Georgetown has taken 

conservation measures that increase water availability and quality for surrounding communities. Other 

Texas municipalities seeking to strengthen their water security can learn from Georgetown’s 

commitment to effective partnerships. 

 

 

 

 

 

 

 

 

 

 

  

 
39 Capital Improvement Plan. 2016. City of Georgetown Utility Systems Advisory Board. Retrieved from 
https://records.georgetown.org/WebLink/DocView.aspx?id=438980&dbid=0&repo=Georgetown.  
40 City of Georgetown. 2019. Georgetown Utility Systems Water Conservation Plan. Georgetown Utility Systems. Retrieved 
from https://gus.georgetown.org/files/2019/05/2019-Water-Conservation-Plan.pdf.  

https://records.georgetown.org/WebLink/DocView.aspx?id=438980&dbid=0&repo=Georgetown
https://gus.georgetown.org/files/2019/05/2019-Water-Conservation-Plan.pdf


 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

David Barrera 

LAREDO, TEXAS (Participant 05)  

 

WATER SECURITY PHASE: 2  

 

CITY PROFILE  

The City of Laredo is a border town of 

approximately 102.6 square miles41 located on 

Rio Grande on the southern border of Texas 

and has a population of 261,639 in 201842. The 

City of Laredo has a Council-Manager form of 

government, with 8 council members 

representing the same number of districts43. 

Laredo’s only water source is the Rio Grande 

of which it owns approximately 62,000-acre 

feet worth of water rights44.  

 

WATER MANAGEMENT ISSUES 

2003-2005: Previous Water Violations 

In 2003, the Laredo City Council voted to privatize city utilities and initiated a 5-year contract with United 

Water. However, United Water sought to terminate its contract in 2005 because the operating costs were 

higher than anticipated in the negotiated contract and agreed to pay $3 million in exit fees to the city45. 

Purportedly, United Way left Laredo Utilities with hundreds of violations, and estimated water loss (or the 

amount of water lost in transmission due to leaking infrastructure) under the leadership of United Way 

was 30%46.  

 

 
41 Willdan Financial Services. (2018). Water and Wastewater Rate Study and Financial Plan. City of Laredo. 
 https://www.cityoflaredo.com/utilities/assets/masterplandata.pdfs-san-antonios-3-in-1-water-plant/. 
42 The County Information Program. (2019). Webb County Profile. Texas Association of Counties. 
https://www.txcip.org/tac/census/profile.php?FIPS=48479. 
43 Willdan Financial Services. (2018). Water and Wastewater Rate Study and Financial Plan. City of Laredo. 
 https://www.cityoflaredo.com/utilities/assets/masterplandata.pdfs-san-antonios-3-in-1-water-plant/. 
44 Interview. Participant 5.  
45 Arnold, Craig. (2009). Water Privatization Trends in the United States: Human Rights, National Security and Public 
Stewardship. William & Mary Environmental Law and Policy Review. 
https://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=1027&context=wmelpr. 
46 Interview, Participant 5 

Figure  SEQ Figure \* ARABIC 1: City of Laredo 
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https://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=1027&context=wmelpr
https://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=1027&context=wmelpr


 

 

 

2016-2019: Inability to afford increasing water demands and maintain current infrastructure  

Additionally, the political feasibility of increasing water rates to keep up with demand and manage current 

infrastructure issues is a constant area of concern. In 2016, construction of new residential and 

commercial benefits was temporarily halted by Utilities Director Riazul Mia because there was a lack of 

capacity to be able to meet the projected increases in water demand from these projects47. This led to an 

eventual increase in water rates that same year, but the issue of paying for increasing demand and 

currently deteriorating infrastructure persists. Despite consistent opposition from citizens, in May of 2019 

the City of Laredo voted to increase water rates for both residential and commercial users by 5% annually 

in order to pay for the $178 million in new water and wastewater infrastructure48. 

2019: Recent Water Boil Notice 

In late September, the City of Laredo issued an 11-day boil water notice for several sections of 

neighborhoods in south Laredo prompting public panic and outrage49. A TCEQ investigative report found 

that while bacteria ultimately were not present in municipal water lines, the City of Laredo had failed to 

issue a boil water notice 24 hours after it was discovered that chlorine levels (necessary to deter bacteria 

growth) could not be maintained50. During the notice, many citizens had concerns of the quality of their 

water supply and flocked to buy cases of water; the city and H-E-B distributed a total of 26,460 cases of 

bottled water to affected residents over this period51. Additionally, city council voted to ameliorate 

affected residents by approving credits to their November water bill costing the Utilities Department 

$959,00052.  

 

  

 
47 Interview, Participant 5 
48 Wallace, Julia. (2019a). Council approves water rate increase in final vote. Laredo Morning Times. 
https://www.lmtonline.com/local/article/Council-approves-water-rate-increase-in-final-vote-13825395.php 
49 Wallace, Julia. (2019b). After 11 days, boil water notice rescinded throughout Laredo by TCEQ. Laredo Morning Time. 
https://www.lmtonline.com/local/article/After-11-days-boil-water-notice-rescinded-14510032.php 
50 Wallace, Julia. (2019b). After 11 days, boil water notice rescinded throughout Laredo by TCEQ. Laredo Morning Time. 
https://www.lmtonline.com/local/article/After-11-days-boil-water-notice-rescinded-14510032.php 
51 Wallace, Julia. (2019b). After 11 days, boil water notice rescinded throughout Laredo by TCEQ. Laredo Morning Time. 
https://www.lmtonline.com/local/article/After-11-days-boil-water-notice-rescinded-14510032.php 
52 Wallace, Julia. (2019b). After 11 days, boil water notice rescinded throughout Laredo by TCEQ. Laredo Morning Time. 
https://www.lmtonline.com/local/article/After-11-days-boil-water-notice-rescinded-14510032.php 

Figure  SEQ Figure \* ARABIC 2: Affected Areas under Water Boil 

Notice 
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WATER MANAGEMENT STRATEGIES & PROJECTS - PHASE 1 

 

The City of Laredo is currently operating in 

the first stage of water security. In terms of 

strategies, (1) Laredo uses a progressive 

water rate schedule, (2) enforces a 

plumbing code that requires all new 

developments and remodeling of homes to 

utilize water efficient fixtures in order to 

receive a permit, and has a (3) rebate 

program that subsidizes the purchase of 

water efficient toilet to encourage replacing 

inefficient models in properties built pre-

plumbing code adoption53.  

 

The progressive water tax schedule and the 

enforcement of new water efficient 

plumbing calls is largely credited as the 

reason Laredo recovered from the 

violations and expenses incurred under the 

management of water utilities by United 

Water. These strategies were deployed in 

2007, when Laredo lost 30% of its water to 

inefficient practices and faulty pipelines. Between 2007 and 2015, Laredo reduced its water loss from 30% 

to 10%, with 11.5% being the national standard of acceptable water loss54. The progressive water rate 

schedule increases based on thresholds of consumption, differs by whether or not a property is residential 

or commercial, the diameter of the pipeline, and by number of residents on a residential property55.  

 

 
53 Interview, Participant 05 
54 Interview, Participant 05 
55 Laredo City Council. (2019). Ordinance No. 2019-O-071. Laredo Code of Ordinances.  
https://library.municode.com/tx/laredo/ordinances/code_of_ordinances?nodeId=966247 

 

https://library.municode.com/tx/laredo/ordinances/code_of_ordinances?nodeId=966247


 

 

 

 
Figure 3: Water Rates for Residential Properties. 

 

 
Figure 4: Water Rates for Multi-Family and Commercial Properties 

FINANCING 

The Utilities department currently only uses 25-year revenue bonds and user fees to finance and pay its 

waterworks and sewer system, and has an Aa3 rating from Moody’s and a AA- from Standard & Poor’s, 

which are relatively excellent bond ratings56. The City of Laredo currently has 8 waterworks and 8 sewage 

system revenue bonds, for a total of 16 bonds that relate to water utilities57. In 2019, the Waterworks 

 
56 De Leon, H., Collazo, C., Aleman, M., Sanchez, G. (2019). 2019 Annual Operating & Capital Budget. City of Laredo. 
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf 
57 De Leon, H., Collazo, C., Aleman, M., Sanchez, G. (2019). 2019 Annual Operating & Capital Budget. City of Laredo. 
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf 

https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf


 

 

 

System and Sewer System operating funds generated $41 million and $34 million in charges for services, 

respectively58.  

 

FUTURE PROJECTS AND STRATEGIES 

Future Projects  

The City of Laredo will be applying for funding from the Texas Water Development Board to construct 

another wastewater treatment plant in the Manadas Creek and Mines Road area of Laredo, as well as an 

additional elevated storage tank in the San Isidro neighborhood of Laredo. This will total $55.8 million, 

with $44 million going to the construction of the water plant and $6.8 million going to the construction of 

the storage tank59.  

Future Strategies  

Advanced water metering is the next strategy the Utilities Department would like to deploy in order to 

promote water conservation60. Currently, the City of Laredo has electronic meters outside of every 

property in order to track consumption of water. However, the city official believes that providing 

customers with an mobile phone app that can report water consumption in real time, can provide useful 

information for water conservation, and can issue alerts when customers are approaching the next gallon 

threshold that would increase their water bill will be incredibly effective for managing water consumption 

on an individual level.  

 

 

 

 

 

 

 

 

 

 

 

  

 
58 De Leon, H., Collazo, C., Aleman, M., Sanchez, G. (2019). 2019 Annual Operating & Capital Budget. City of Laredo. 
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf 
59 De Leon, H., Collazo, C., Aleman, M., Sanchez, G. (2019). 2019 Annual Operating & Capital Budget. City of Laredo. 
https://www.cityoflaredo.com/Budget/Budget_Books/2018-2019/2018-2019_Budget_Book.pdf 

 
60 Interview, Participant 5 
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BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Jake Gibbons 

THE CITY OF LEWISVILLE, TEXAS (Participant 06)  

 

WATER SECURITY PHASE: 2 

 

CITY PROFILE          

The City of Lewisville is a suburb located in the north section of the Dallas-Fort Worth metroplex 

covering about 43 square miles. The city had an estimated 2017 population of about 106,000.  

 

According to the city’s 2014 Water Conservation Plan, in 2013 the City of Lewisville provided about 5.5 

billion gallons of water to 41,355 accounts. Of these metered accounts, 45% were classified as single-

family residential, 47% were multi-family residential, and 6% were commercial, institutional or 

industrial61. In 2019, the city consumed on average 13.05 million gallons of water per day (MGD)62.  

 

Lewisville’s water portfolio is composed completely of treated surface water. The city purchases 

approximately 9 MGD of treated water from Dallas Water Utility (DWU). DWU operates a treatment 

plant that utilizes an ozone filtration process. Lewisville also operates its own water treatment center to 

subsidize its supply of drinking water from DWU. The city treats raw surface water from Lake Lewisville 

using a conventional chlorination/dechlorination process. The city’s treatment facility is capable of 

processing 20 MGD, but averages significantly less than that. During winter months with reduced 

demand, the plant has a flow as low as 2 MGD. Lewisville possesses elevated storage tanks and ground 

storage tanks, with capacities of 8.5 million gallons and 15 million gallons, respectively. The city’s 

treated water distribution system contains approximately 381 miles of pipe and has a designed daily 

capacity of about 54 MGD63. Lewisville is also home to a Wastewater Treatment Plant with the ability to 

handle a capacity of 20 MGD64.  

 

WATER CHALLENGES 

 

In 2013, Lewisville Water Utility serviced a population of about 97,000 residents. In 2020, that 

population is expected to be about 110,000. According to the conservation plan, Lewisville Water 

expects to service over 150,000 people by 205065. The total projected potable water demand is 

 
61 Water Conservation and Emergency Water Management Plan. 2014. City of Lewisville, TX. Retrieved from 
https://www.cityoflewisville.com/home/showdocument?id=5562. 
62 Water Production. 2020. City of Lewisville, TX. Retrieved from https://www.cityoflewisville.com/about-us/city-
departments/public-services/water-production. 
63 Water Conservation and Emergency Water Management Plan. 2014. City of Lewisville, TX. Retrieved from 
https://www.cityoflewisville.com/home/showdocument?id=5562. 
64 Wastewater Treatment. 2020. City of Lewisville, TX. Accessed from https://www.cityoflewisville.com/about-us/city-
departments/public-services/wastewater-treatment/-loadingmode-EditContent/-fsiteid-1?navid=591. 
65 Water Conservation and Emergency Water Management Plan. 2014. City of Lewisville, TX. Retrieved from 
https://www.cityoflewisville.com/home/showdocument?id=5562. 
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expected to increase by 50%, or 10,000 acre-feet per year, in the next 30 years. Lewisville has been and 

will continue to be one of the fastest growing municipalities in Texas. With an increasing demand, the 

city faces the challenge of increasing water supply.   

 

Further contributing to the situation 

of population growth in Lewisville, 

the potential annexation of the Castle 

Hills district in the coming years 

presents a unique challenge to the 

city. Castle Hills is a community within 

Lewisville’s extraterritorial jurisdiction 

(ETJ), but is currently serviced by the 

Upper Trinity Regional Water District. 

Lewisville will most likely take over 

the water contract meaning the city’s 

water service population would grow by about 15,000 people. This contract acquisition would call for 

system updates and additional water supply sources.  

 

From a service perspective, a prevailing challenge for Lewisville Water Utility is the difficulty in finding 

qualified personnel to fill water and wastewater management positions. Beginning about 3 years ago, 

the division experienced a mass exodus of personnel due to retirements and competing job markets. 

According to a utility official, the division just recently filled out its staff, but a similar event could 

happen soon. Many other Texas municipalities have also cited staffing as a persistent issue in water 

utility departments.  

 

As many Texas municipalities look to bolster 

their water portfolio by investing in 

wastewater reuse programs, a challenge for 

long-standing cities, like Lewisville, are 

extensive existing infrastructures not designed 

to include wastewater treatment and delivery. 

Lewisville’s potable water system was originally 

constructed about 80 years ago and has been 

routinely updated to meet the demands of a 

growing population. Logistics and expense 

would make it very difficult to construct a 

wastewater system intertwined with an 

existing complex network of traditional piping. 

Developing municipalities are at an advantage 

in that they can expand their water systems to 

include purple piping, while established communities often do not have the luxury of pipe-free soil.  



 

 

 

WATER MANAGEMENT STRATEGIES & PROJECTS 

Conservation - Phase 1    

The City of Lewisville is in the midst of an on-going master plan focused on long-term sustainability 

through conservation. Lewisville has implemented several innovative conservation strategies with great 

success. Other municipalities interested in conservation can look to the following programs for examples 

of effective conservation programming: 

● Rebate/Credit Programs: In 2018, Lewisville introduced the “Single-Family Residential 

Conservation Credit Program” that permits customers to apply for water utility bill credits up to 

$375, “to offset the costs of qualified water conservation home improvements” (Annual Report, 

2019).  

● Public Awareness and Education Campaign: For the past two years, Lewisville has taken part in 

the Wyland National Mayor’s Challenge for Water Conservation, a month-long program that 

includes, “engaging the public at major events [and] talking with high school students and staff 

at all LISD high schools” (Annual Report, 2019). The city also launched a “Sustainability” social 

media campaign and sent postcard informationals to all serviced addresses. By spending 

approximately $0.25 per capita on public awareness, the city estimates that it can increase 

water savings by about 2%.  

● “WaterWise” Landscapes: In addition to mandatory irrigation ordinances during high-demand 

months, Lewisville has undertaken the WaterWise landscaping program that promotes the use 

of native and heat-tolerant plants. The city has introduced WaterWise landscapes at public 

facilities and in city parks to serve as demonstration sites for interested private parties.  

 

As part of its 2014 Conservation Plan, Lewisville has also implemented an extensive Water Loss 

Evaluation Program. This program focuses on meter testing, repair, and replacement, as well as leak 

detection and accurate water loss accounting. Lastly, as part of its master planning process, the City 

Water Utility is moving toward the implementation of an inclining block rate structure that would 

discourage excessive water usage. The city predicts that water conservation pricing could decrease 

residential water usage by as much as 2 percent66.  

 

Wastewater Treatment - Non-Potable Reuse  - Phase 2  

The Lewisville Wastewater Treatment Plant treats on average 8 MGD of reclaimed wastewater. The city 

sells a portion of this non-potable supply to the Upper Trinity Regional Water District where it is stored 

in a pond to later be used for irrigation at the Castle Hills Golf Club. Besides the exported production, 

the plant recycles much of the water back into its own operations. The treated effluent is used for site 

irrigation, plant sanitation, and recycled back into the chlorination/dechlorination process. The city also 

uses this reclaimed supply for the maintenance of wetlands and other miscellaneous city projects. 

Depending on funding availability, Lewisville plans to expand the treatment plant capacity from 20 MGD 

 
66 Annual Report, 2025 Vision. 2019. City of Lewisville, TX. Retrieved from 
https://www.cityoflewisville.com/home/showdocument?id=17888. 

https://www.cityoflewisville.com/home/showdocument?id=17888


 

 

 

to 30-40 MGD. The additional supply would be used to irrigate additional golf courses, parks, and 

athletic fields. An expanded reuse program could produce between 15 and 75 acre-feet of water per 

year67.  

FINANCING 

Lewisville Water Utilities relies on its service rates to cover operation costs. Similar to most other 

municipal water suppliers, it is a persistent challenge to structure rates to cover operations and still be 

affordable to the public. A particular advantage for the city water utility, though, is that it has its own 

fund, and therefore, does not have to compete for project prioritization from the city general fund. To 

supplement capital project costs, the division issues revenue bonds. Currently, Lewisville does not utilize 

any state-offered grants.   

 

TAKEAWAYS 

The City of Lewisville is a microcosm of the water situation for Texas as a whole. A rapidly increasing 

population places pressure on city planners to develop innovative ways to promote conservation and 

discover alternative water sources. Lewisville, however, has acted as a leader in sustainability planning 

by way of a city-wide commitment to a proactive approach in water security. A Lewisville utility manager 

expressed that in a municipality concerned with increasing water supply through innovative 

programming and projects, it is absolutely crucial to have a highly supportive management team. This 

utility manager explained that Lewisville city managers, city council, and directors collectively 

understand the importance of sustainability and therefore, Lewisville has excelled as an example Texas 

city in water conservation and delivery.  

 

 

 

 

 

 
 

 

  

 
67 Annual Report, 2025 Vision. 2019. City of Lewisville, TX. Retrieved from 
https://www.cityoflewisville.com/home/showdocument?id=17888. 
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BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Cagan Baldree 

THE CITY OF ODESSA, TEXAS (Participant 07)  

 

WATER SECURITY PHASE: 3  

BACKGROUND 

Odessa is a mid-sized city in the lower panhandle region of West Texas. Odessa is also positioned in the 

Colorado River Basin and over the Pecos Valley Alluvium Aquifer. The U.S. Census estimates that 

Odessa’s 2018 population is approximately 120,568, which would mark a 20.6% increase from its 2010 

Census number68. According to Odessa’s Water Conservation and Drought Contingency Plan (WCDCP), 

the estimated population served by Odessa’s water system stood around 155,57869.  

 

Odessa receives raw water from the Colorado River Municipal Water District (CRMWD), a special law 

district created by the state in 1949 to serve as a wholesale raw water provider that services Odessa, Big 

Spring, Snyder, and the surrounding region. CRMWD sources its water from three reservoirs (J.B. 

Thomas, E.V. Spence, and O.H. Ivie), four groundwater well fields, and a raw water production facility 

that treats wastewater from the City of Big Spring70. Odessa is placed in charge of treating the raw water 

it receives from CRMWD.  

 

Odessa receives water from CRMWD by way of contractual agreement between the two parties. 

According to TCEQ criteria, Odessa is required to have a water supply that is able to meet the projected 

maximum day demand for the system. The city’s Master Water Plan (MWP) sets the projected max day 

demand at 25.25 million gallons per day (MGD) for 2018 and 26.88 MGD for 202371. 

WATER SECURITY ISSUES 

Due to the sustainable decision-making and collaborative nature of Odessa’s water provider, CRMWD, it 

does not appear that Odessa is facing any immediate water supply issues 72. However, the water supply 

of Odessa is inextricably tied to the oil and gas industry in the region. For this reason, the city’s WMP 

mentions the need to periodically revisit the projected water demands of the city73. 

 

 
68 U.S. Census Bureau. (2019). U.S. Census Bureau QuickFacts: Odessa, Texas.  Retrieved 8 December 2019, from 
https://www.census.gov/quickfacts/odessacitytexas 
69 City of Odessa. (2016). Water Conservation and Drought Contingency Plan. Odessa, Texas: City of Odessa. 
70 Interview, Participant 07 
71 Kimley-Horn and Associates, Inc. (2019). City of Odessa - 2018 Water System Master Plan. 
72 Interview, Participant 07 
73 Kimley-Horn and Associates, Inc. (2019). City of Odessa - 2018 Water System Master Plan. 

https://www.census.gov/quickfacts/odessacitytexas


 

 

 

The city works to keep their water system clean and their water quality at a high level. For example, 

there is a specific set of guidelines that the city has laid out for the purpose of encouraging its residents 

to keep fat, oil, and grease out of their water system.  

WATER MANAGEMENT PROJECTS AND SOLUTIONS 

Conservation  - Phase 1 

Odessa employs numerous demand management strategies. First of all, the city offers their citizens the 

opportunity to enroll in their WaterSmart Program. The primary focus of the program is to allow 

residents to pay their water bills through the system in a hassle-free way. On top of that, the system 

provides residents with alerts about their water use, analysis of their water use, and a breakdown of 

when and how they use their water most frequently74.  

 

Secondly, the city operates a water efficiency rebate program. For the purpose of encouraging 

conservation and efficiency, the city will provide a rebate to any resident who installs a hot water 

circulation pump or a high-efficiency toilet, whether in the form of replacing their old system or building 

a new building with the updated systems included75.  

 

Lastly, Odessa provides in-depth tips and guidelines for evaluating one’s own indoor and outdoor water 

system. The tips include checking for leaks in a host of areas, ensuring that no faucets or hoses are 

dripping, and even choosing drought resistant plants when landscaping76.  

 

Odessa plans to reduce its gallons-per-capita-per-day (GPCD) usage by 0.5 GPCD each year for the next 

10 years77. 

Wastewater Treatment - Direct Potable Reuse - Phase 2&3 

Odessa is also well versed in the water reuse category of water conservation. The city operates the Bob 

Derrington Reclamation Plant. The plant receives roughly 6.0 MGD of wastewater that is generated 

within the city by residents and facilities. The plant treats the wastewater with an activated sludge 

process. Upon treatment, the water is used for fire protection, irrigation for golf courses, Texas 

Department of Transportation, city parks, and pond maintenance78.  

 

The City of Odessa is also involved in water reuse by association through CRMWD. CRMWD has 

operated a raw water production facility since 2013. The facility is the only direct potable reuse facility 

of its kind. It treats wastewater from the City of Big Spring and blends it into the raw water that it 

 
74 City of Odessa. (2019). City of Odessa, Texas | Home. Retrieved 8 December 2019, from https://www.odessa-tx.gov/home 
75 City of Odessa. (2019). City of Odessa, Texas | Home. Retrieved 8 December 2019, from https://www.odessa-tx.gov/home 
76 City of Odessa. (2019). City of Odessa, Texas | Home. Retrieved 8 December 2019, from https://www.odessa-tx.gov/home 
77 City of Odessa. (2016). Water Conservation and Drought Contingency Plan. Odessa, Texas: City of Odessa. 
78 City of Odessa. (2019). City of Odessa, Texas | Home. Retrieved 8 December 2019, from https://www.odessa-tx.gov/home 

https://www.odessa-tx.gov/home
https://www.odessa-tx.gov/home
https://www.odessa-tx.gov/home
https://www.odessa-tx.gov/home


 

 

 

provides to each of its respective cities, including Odessa. The facility is unique in the fact that it has the 

capabilities to desalinate brackish groundwater but does not have to at the present time79.  

Unique Strategies 

One strategy that is deserving of its own section is Odessa’s involvement with CRMWD. Formed in 1949 

with the purpose of serving as the wholesale water provider to Odessa and the surrounding area, 

CRMWD has consistently made decisions that benefit the long-term water supply and quality concerns 

of the area it serves. CRMWD has been a part of the construction of three viable reservoirs, has 

consistently sought to expand its groundwater sources, and has recently built an innovative raw water 

production facility with the capabilities to do even more than it is currently being asked to do80. Simply 

being involved in this collaborative effort strengthens the water resilience of Odessa and serves as a 

roadmap for other cities to consider in the future.  

FINANCING 

Odessa uses a uniform block water rate to promote water conservation through its pricing. The pricing is 

divided into a series of categories. First, the pricing is divided by whether or not the customer is inside or 

outside the city limits, with the customers outside the city limits paying the higher of the two rates. 

Within those two larger categories, the pricing is broken into categories that include residential, senior 

residential, multi-family, commercial, and industrial. Senior residential use is the cheapest category; 

commercial use is the most expensive. There is a minimum charge for the first 2,000 gallons of use. After 

that, the blocks are broken up into four levels of use: 3,000 to 10,000, 11,000 to 20,000, 21,000 to 

50,000, and 50,000+. Each block is more expensive than the next. The rates are based upon the 

development of the annual budget and are collected with the purpose to sufficiently meet all financial 

requirements, capital requirements, and operation and maintenance needs81. Built into that budget are 

the contractual requirements with CRMWD.  

TAKEAWAYS 

Odessa appears to have positioned itself to be water resilient for the foreseeable future. This is 

particularly impressive because of its geographic location in the arid region of West Texas. The only 

water supply concern of the city relates to the unpredictability of the oil and gas market. This degree of 

resiliency can be contributed to the city’s cooperation with CRMWD, who has taken effective measures 

throughout the course of its existence to ensure that the area it serves is well provided for.  

  

 
79 Interview, Participant 07 
80 CRMWD. (2020). Colorado River Municipal Water District. Retrieved 27 March 2020, from  

https://www.crmwd.org/ 
81 City of Odessa. (2016). Water Conservation and Drought Contingency Plan. Odessa, Texas: City of Odessa. 

https://www.crmwd.org/


 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

William Moore 

CITY OF PFLUGERVILLE, TEXAS (Participant 08) 

 

WATER SECURITY PHASE: 2 

BACKGROUND 

Pflugerville is a suburb of Austin, Texas with a population of approximately 60,000 people. An interview 

with a water management employee of the city revealed that the city has two main sources of water. Its 

location in Travis County does afford the city access to the Edwards Aquifer. The city has two ground 

water wells, but the use of these wells constitutes less than 10% of the city’s water portfolio. These 

wells are freshwater wells and therefore, do not require desalination treatment. The wells are not very 

deep so pumping costs are low, but the aquifer is particularly drought sensitive so the city tries to avoid 

dependence on this source. The entirety of this groundwater supply is treated with chloramination 

(chlorine and ammonia) and requires no additional treatment. The remaining water supply (~90-95%)  

comes in the form of treated surface water from the Colorado River to Lake Pflugerville. The surface 

water goes through direct filtration, chloramination, and is then consumer ready82.  

WATER MANAGEMENT ISSUES 

Pflugerville faces similar issues to many other Texas municipalities  in that they are struggling to 

accommodate the growth of their population and the subsequent demand that accompanies the 

growth. Per their budget, the city reported that the number of water customers grew 6.1% from FY18 to 

FY1983. The following sections will detail how the City plans to accommodate this increased demand on 

their system. 

 

The city management also reported a growing concern over the presence of zebra mussels in local lakes 

and other Texas water sources. This invasive species requires consideration in the planning process as 

their presence can lead to the bloom of blue-green algaes which leads to the subsequent death of local 

fish populations and pose a significant threat to the health of humans. These algae  produce cyanotoxins 

which are deadly when ingested and must be carefully screened for in the water treatment process.  

 
82 Interview, Participant 08 
83 City of Pflugerville. (2019). Pflugerville Annual Budget 2019-2020. 
https://www.pflugervilletx.gov/home/showdocument?id=6780 
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WATER MANAGEMENT STRATEGIES & PROJECTS 

Water Rights and Partnerships 

As the majority of the city’s water rights come from the Colorado River, they have a close relationship 

with the Lower Colorado River Authority. The city is currently in the process of trying to secure a greater 

amount of acre footage for their water rights in order to meet the demands placed on their city. 

Additionally, the city would like to secure an interconnect agreement with other cities. However, such 

agreements tend to be cost prohibitive. Pflugerville currently has one such agreement with the City of 

Austin, but there is very little communication between the two entities regarding this agreement. The 

City of Pflugerville would like these agreements to entail an arrangement in which the city agrees to 

purchase water from associate groups and allows for inter-basin transfers as well as the creation of 

interconnecting pipes.  

Conservation - Phase 1 

The city engages in a number of conservation efforts but would like these efforts to be much larger. 

Currently, there is a drought contingency plan, as well as voluntary watering from October to March 

with a mandatory policy that runs from March to October84. The city has education programs for 

elementary school age and high school age children as well as a public outreach program. The city has 

permitted the use of rain barrels which can be purchased from the city for $85.00 for a 54-gallon tank85. 

There is also a $500 rebate program for homes that meet with the irrigation guidelines laid out by the 

city86. 

Wastewater Treatment - Non-Potable Reuse - Phase 2 

The city currently has one wastewater treatment plant that uses a chlorine process. In addition to its 

treatment program, the facility itself employs its own recapture program to mitigate waste. The treated 

reclaimed water is sold to the North Travis County Metro Park for irrigation in its many recreational 

fields.  

FINANCING 

Water is a priority for the City of Pflugerville, and as such, most of its projects are very well funded. The 

majority of its projects are paid for with utility fees or impact fees and funding has not been a major 

obstacle for the city. However, the city has expressed interest in moving towards a “Round Rock model” 

of relying more heavily on impact fees. The city does have one public-private partnership with the 

 
84 Mandatory Water Conservation | Pflugerville Utility Billing. (n.d.). Retrieved March 22, 2020, from 
https://utilitybilling.pflugervilletx.gov/water-conservation/mandatory-water-conservation 
85 Rain Barrels | Pflugerville Utility Billing. (n.d.). Retrieved March 22, 2020, from https://utilitybilling.pflugervilletx.gov/water-
conservation/conservation-programs/rain-barrels 
86 Conservation Programs | Pflugerville Utility Billing. (n.d.). Retrieved March 22, 2020, from 
https://utilitybilling.pflugervilletx.gov/water-conservation/conservation-programs 

 

https://utilitybilling.pflugervilletx.gov/water-conservation/mandatory-water-conservation
https://utilitybilling.pflugervilletx.gov/water-conservation/mandatory-water-conservation
https://utilitybilling.pflugervilletx.gov/water-conservation/mandatory-water-conservation
https://utilitybilling.pflugervilletx.gov/water-conservation/conservation-programs/rain-barrels
https://utilitybilling.pflugervilletx.gov/water-conservation/conservation-programs/rain-barrels
https://utilitybilling.pflugervilletx.gov/water-conservation/conservation-programs/rain-barrels
https://utilitybilling.pflugervilletx.gov/water-conservation/conservation-programs
https://utilitybilling.pflugervilletx.gov/water-conservation/conservation-programs
https://utilitybilling.pflugervilletx.gov/water-conservation/conservation-programs


 

 

 

neighboring Manville Water Supply Corporation which supplies water to a nearby residential area. This 

arrangement has been described as cumbersome in that there often exists confusion over what lines 

belong to which entity.  

TAKEAWAYS 

The City of Pflugerville is indicative of many of the problems that face the State of Texas. Large growth 

means that cities must prepare to accommodate new customers with an increased demand for water 

supply. Limited water sources lead cities without groundwater supplies to petition for a larger share of 

shared surface water. Additionally, these surface water sources are threatened by drought, invasive 

species, and competition from other entities. The City of Pflugerville has chosen to pursue a strategy of 

increasing its water rights, while still using some reuse technology. This places the city in water security 

phase 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Cagan Baldree 

THE CITY OF PORT ARTHUR, TEXAS  (Participant 09) 

 

WATER SECURITY PHASE: 2  

BACKGROUND 

Port Arthur is a city in the Beaumont metropolitan area in Southeast Texas. Port Arthur is positioned just 

below where the Neches River and the Sabine River combine into Sabine Lake. The current population 

estimate for Port Arthur is approximately 55,018, and this number represents an insignificant increase 

from the Census of 201087. The city is well-known for its network of oil refineries. Although the city’s 

population has remained steady, demand for water could still witness an increase in the future because 

of the ever-expanding oil refining industry. More specifically, the rise of liquid natural gas (LNG) will 

contribute to the expansion in the city’s region.  

 

Port Arthur depends solely on surface water to meet its water needs. More specifically, the water is 

sourced from the Sam Rayburn Reservoir, which is managed by the Lower Neches Valley Authority 

(LNVA)88. LNVA also uses water from the Pine Island Bayou to supplement the water supply at times 

when the water supply is low. The water rights permits are held by LNVA.  

 

Water purification, water distribution, and wastewater management in Port Arthur are all managed by 

the Water Utilities Operations department in the Water Utilities Administration89.  

WATER SECURITY ISSUES 

The primary water security issue that faces Port Arthur is outdated infrastructure that leads to water 

loss by the way of leaking pipes. The unreliable piping has led to a compromised water supply on a 

couple of occasions, but the city is working diligently to ensure this issue will not persist.  

 

Water in the area is plentiful and comparatively cheap, but the expansion of industry in the region can 

lead to increased concern surrounding the ability of the water supply to meet the demand for water. In 

addition, a number of residents are of a lower socioeconomic status, and the water managers are 

always aware of their need for water.   

 
87 U.S. Census Bureau. (2020). U.S. Census Bureau QuickFacts: Port Arthur city, Texas. Retrieved 10 March  
2020, from https://www.census.gov/quickfacts/portarthurcitytexas 
88 Lower Neches Valley Authority. (2020). Lower Neches Valley Authority. Retrieved 15 March 2020, from  
https://lnva.dst.tx.us/ 
89 City of Port Arthur. (2020). Water Utility Administration. Retrieved 18 March 2020, from 
https://www.portarthurtx.gov/189/Water-Utilities 

https://www.census.gov/quickfacts/portarthurcitytexas
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WATER MANAGEMENT PROJECTS AND SOLUTIONS 

Conservation and Leak Patching - Phase 1 

As mentioned above, the primary concern of water managers in Port Arthur is to put a stop to the leaks 

that occur in the piping system. In order to accomplish this goal, the managers need accurate 

information about the infrastructure. This has led to a three-pronged approach.  

 

The first is an update of the water metering system in the city. The current system has issues when the 

meters end up underwater due to high water levels. This is a significant issue because water levels are 

often high in the gulf coast city. The meters on city-run buildings have already been updated, and the 

remaining meters are set to be renovated in the next two years. Secondly, the city has invested in an 

acoustic leak detector. This technology will allow them to discover where a leak is located in a timelier 

manner, which has exacerbated problems in the past. Once the leak or leaks have been located, the city 

managers are utilizing GIS to pinpoint where leaks exist and have been most persistent.  

 

All three of the techniques above feed into a more significant project that is focused on the outdated 

infrastructure in the city. Some infrastructure in Port Arthur is around a century old. To fix the issues 

related to the age of the piping, the city is undertaking an $18 million project that seeks to replace the 

dilapidated pipes in the city that allow for so much water to be lost. This capital improvement project 

will build upon the information that the water managers have worked to gather by focusing on pipes 

that have had leakage in the past. Pipes that have been identified and logged into the GIS database. The 

project is very important to the water managers and has support across the city because of the positive 

effects it will have on the overall water delivery system.  

 

The city has also recently seen their surface water production facility expand from a 20 million gallons a 

day (MGD) capacity to a 40 MGD capacity, along with an expanded underground storage tank for use in 

the case of a decreased water supply.  

 

Wastewater Treatment - Non-Potable Reuse - Phase 2 

In addition, Port Arthur is in the design phase with engineering firms on the renovation of their 9.2 MGD 

wastewater treatment plant. Although the wastewater treatment system has been placed under 

enforcement, the city has put time and resources into ensuring that the system is updated to a place 

that is far better than the standards required by the state.  

 

Further into the future, city water managers have had preliminary discussions amongst themselves and 

with Texas Water Plan helpers about the prospect of managing a field of groundwater wells to 

supplement the surface water supply of the city. The brackishness of the groundwater is a hurdle for the 

viability of that project in the present day, but the city is aware of the potential benefits of having that 

water source for use.  

 



 

 

 

FINANCING 

As is commonplace, Port Arthur employs an increasing, tiered water rate system. The more a user uses, 

the more that they pay. The revenue generated from water bills is used to operate, maintain, expand, 

and improve the potable water and sanitary sewer systems90. The city’s general fund has only been used 

to complement the operating budget when necessary to provide services at the highest level.  

 

However, the revenue generated from water bills is not solely relied upon to fund the water utility 

operations and projects, especially the projects. Port Arthur has drawn from two important TWDB 

funding pools, the Drinking Water State Revolving Fund and the Clean Water State Revolving Fund. The 

former has been used to fund the infrastructure updates that are essential to the goals that the city 

currently has for its water delivery system. The latter is being used to renovate the wastewater 

treatment system in the city in the near future.  

 

Uniquely, Port Arthur has also entered into public-private-partnerships with the oil and gas industry that 

is so vital to the community. For example, the city is in a partnership with a Louisiana-based LNG 

producer. The producer was central to recent updates that were made to the surface water production 

facility. They made a substantial investment into increasing the capacity of the facility, while ensuring 

that the underground storage tank was big enough to house the necessary back-up water supply that 

the producer would need in the case the water supply was threatened. In addition, Port Arthur sells 

water to the producers and other private entities like it. Port Arthur is constantly evaluating ways to use 

partnerships such as this one to contribute to their mission.  

TAKEAWAYS 

Port Arthur provides a strong example for cities in a couple of ways. First of all, cities that have older 

infrastructure systems can look to Port Arthur and how the city has managed such a system, while 

simultaneously seeking to update the system altogether. Port Arthur has utilized funding that TWDB has 

made available in a very significant way, and it has positively contributed to the goals that the city has 

for the water delivery and processing. The city has uniquely utilized public-private-partnerships to 

renovate infrastructure and lessen the burden of managing the water sources that are vital to residents 

and industries alike.  

 

 

 

 

  

 
90 City of Port Arthur. (2020). Water Utility Administration. Retrieved 18 March 2020, from 
https://www.portarthurtx.gov/189/Water-Utilities 



 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Kim Van Le 

THE CITY OF ROCKPORT-FULTON, TEXAS  (Participant 10)  

 

WATER SECURITY PHASE:  1 

BACKGROUND 

The City of Rockport and annexed Fulton, is in Aransas County, Texas. The city is located on the coast of 

Texas, thus a popular tourist destination for the beaches, fishing, and bird watching91. As of 2018, 

Rockport has an estimated population of 11,000, and Fulton’s population is estimated at 1,500 by the US 

Census Bureau92. The City of Rockport Water Storage and Distribution Department maintains and 

services over 9,000 water connections with approximately 100 miles of water lines, three elevated 

water towers, and two in-ground water tanks. Additionally, the Wastewater Collection and Treatment 

Department maintains and services over 4,000 sanitary sewer connections and over 60 miles of sanitary 

sewer lines93.  

WATER MANAGEMENT ISSUES 

Supply & Availability 

Rockport depends on San Patricio Municipal Water District (SPMWD), a wholesale water provider for a 

significant portion of Texas Coastal Bend municipal and industrial customers. SPMWD sources their 

water from the City of Corpus Christi, which manages the entire regional water supply system. More 

broadly, the water rights stemming from the Nueces River Basin has been appropriated to the City of 

Corpus Christi, the Nueces River Authority, and the City of Three Rivers.  

 

SPMWD uses water from Choke Canyon Reservoir and Corpus Christi Lake, which has a capacity of 

700,000-acre-feet of water, with the primary inflow from the Frio River and part of the Nueces River. 

Corpus Christi Lake has a capacity of 300,000-acre-feet of water94. The water availability of both Choke 

Canyon Reservoir and Corpus Christi Lake are dependent on variable rainfall, which on average ranges 

from 21 inches to 31 inches. The streams cross and recharge major aquifers such as the Edwards 

Aquifer, Carrizo-Wilcox, Queen City-Bigford, Sparta Laredo, and Gulf Coast-Goliad Sand. 

 
91 Long, C. (2010). Aransas County, Handbook of Texas Online. Retrieved from: 
https://tshaonline.org/handbook/online/articles/hca04 
92  U.S. Census Bureau. (2018). Quickfacts. Retrieved from 
https://data.census.gov/cedsci/profile?q=Aransas%20County,%20Texas&g=0500000US48007 
93 Coastal Bend Regional Water Planning Area Region N:  Executive Summary and Regional Water Plan. (2015). Retrieved from  
https://www.twdb.texas.gov/waterplanning/rwp/plans/2016/N/Region_N_2016_RWP.pdf?d=3259.0500000223983 
94 Water Availability in the Nueces River Basin. (1999). Texas Natural Resource Conservation Commission. Retrieved from 
https://twdl-
ir.tdl.org/bitstream/handle/10850/1360/Water%20Availability%20in%20the%20Nueces%20River%20Basin.pdf?sequence=1&is
Allowed=y 

https://tshaonline.org/handbook/online/articles/hca04
https://data.census.gov/cedsci/profile?q=Aransas%20County,%20Texas&g=0500000US48007
https://www.twdb.texas.gov/waterplanning/rwp/plans/2016/N/Region_N_2016_RWP.pdf?d=3259.0500000223983
https://twdl-ir.tdl.org/bitstream/handle/10850/1360/Water%20Availability%20in%20the%20Nueces%20River%20Basin.pdf?sequence=1&isAllowed=y
https://twdl-ir.tdl.org/bitstream/handle/10850/1360/Water%20Availability%20in%20the%20Nueces%20River%20Basin.pdf?sequence=1&isAllowed=y
https://twdl-ir.tdl.org/bitstream/handle/10850/1360/Water%20Availability%20in%20the%20Nueces%20River%20Basin.pdf?sequence=1&isAllowed=y


 

 

 

Water Quality 

The Texas Commission on Environmental Quality (TCEQ) monitors the water quality of the Nueces River 

Basin. Overall, the water quality is relatively good95. There are ongoing issues with the Lower Sabinal 

River exceeding the contaminant level for drinking water criteria for nitrate-nitrite nitrogen. The Choke 

Canyon Reservoir also does not meet the general use criteria for total dissolved solids. In the Frio River, 

which is above the Choke Canyon Reservoir, there are elevated fecal coliform densities that affect 

recreational use. Further, during low-flow conditions, there tends to be an increase in chloride, sulfate, 

and total dissolved solid levels. 

WATER MANAGEMENT STRATEGIES - PHASE 1  

The City of Rockport adheres to the water conservation and drought management restrictions created 

by the City of Corpus Christi. Residents are asked to reduce water usage from May 1 through September 

30 to conserve water during peak demand. During the summer months, there can be upwards of 8,500 

tourists visiting the city, which places a significantly higher demand on the system. Four city-

implemented “reservoir system stages” impact the availability of water use with limitations ranging 

from watering the lawns, filling pools and ponds, and washing vehicles. 

PARTNERSHIPS 

The SPMWD has been instrumental in regional planning through financing and construction on Corpus 

Christi Lake (1950s), Choke Canyon Reservoir (1970s), and water purchase contract to Lake Texana and 

the Colorado River (1990s).96 SPMWD is governed by eight board members who are elected from the 

seven respective communities: Odem, Taft, Gregory, Portland, Aransas Pass, Ingleside, and Rockport. 

The eighth member is appointed by the board based on their familiarity with the district’s industrial 

customers97. Rockport ensures their participation on the board meets their water needs. They have two 

individuals serving on the board: one is a public works employee and the other is a Rockport resident.  

 

In 2015, Aransas County had an active volunteer Groundwater Conservation District (GWD), whose role 

was to recommend water management strategies relating to the drilling of new wells, increase pumping 

from existing wells, construction of new or expanded treatment plants, brackish groundwater 

desalination, conjunctive use projects, and reallocation of water permits. However, due to concerns 

from the community about the government overreach into the county’s water issues, the Groundwater 

Conservation District was voted down in an election in May 2016 and disbanded. While a majority of the 

water is supplied from SPWMD, for the individuals with groundwater well access and industrial 

 
95 Basin 21, Nueces River. (n.d.). Texas Commission on Environmental Quality. Retrieved from 
https://www.tceq.texas.gov/assets/public/waterquality/swqm/assess/02twqi/basin21.pdf 
96 Choke Canyon Reservoir (Nueces River Basin). (n.d.). Texas Water Board Development. Retrieved from 
http://www.twdb.texas.gov/surfacewater/rivers/reservoirs/choke_canyon/index.asp 
97 San Patricio Municipal Water Districts. (n.d.). About the District. Retrieved from http://www.sanpatwater.com/about.php 

https://www.tceq.texas.gov/assets/public/waterquality/swqm/assess/02twqi/basin21.pdf
http://www.twdb.texas.gov/surfacewater/rivers/reservoirs/choke_canyon/index.asp
http://www.sanpatwater.com/about.php


 

 

 

irrigation, the constitution of the GWD and input from the volunteers had the potential to assist the 

community in protecting the quality and quantity of local groundwater.  

FINANCING 

Rockport depends entirely on its water rates to meet its operation costs. The inverted tier water rates, 

are set by the SPMWD Board based on the cost of production and delivery98. It includes the water 

purchased, debt payments on projects, electric energy for pumping, recurring operations, maintenance, 

and administration. The city does not have an appointed grant officer, but they do use a grant 

consultant to review and apply for grants as needed for the city.  

Water Rates Inside City Limits: For the first 1,500 gallons or fractional part, used in a billing cycle: 

 

Tap Size (in Inches) Minimum Charge 

3/4 $20.56 

1 $24.85 

1.5 $46.15 

2 $71.74 

3 $139.98 

4 $216.75 

6 $216.75 

 

TAKEAWAYS 

Rockport has historically faced drought and hurricane disturbances that interfered with their water 

supply, yet San Patricio Municipal Water District has consistently delivered its portion of the water 

supply. As a part of their conservation strategy, Rockport is in the process of implementing green 

infrastructure, such as automatic metering to assist with water leakage detection. Furthermore, the city 

recycles water through treating effluent and selling it to local golf courses.  

 

Rockport is also working with Aransas County to apply for federal government funding through the U.S. 

Department of Housing and Urban Development Community Development Block Grant Program to fund 

water and sewer projects in five local colonia areas. Lastly, Rockport expects an increase in water supply 

as the San Patricio Municipal Water District is pursuing a permit to operate a desalination plant.    

 
98 City of Rockport. (n.d.). Water, Sewer, and Gas Rates. Retrieved from https://cityofrockport.com/708/Water-Sewer-and-Gas-
Rates 

https://cityofrockport.com/708/Water-Sewer-and-Gas-Rates
https://cityofrockport.com/708/Water-Sewer-and-Gas-Rates


 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Cagan Baldree 

THE CITY OF SAN ANGELO, TEXAS  (Participant 11) 

 

WATER SECURITY PHASE: 2 

BACKGROUND 

San Angelo is a city in West Texas with an estimated population for the year 2018 of 100,21599. San 

Angelo is located in Tom Green County, in Region F of the Texas Water Development Board’s regional 

planning groups.  

 

As of 2018, San Angelo serviced 34,907 water user accounts. Over 90% of these accounts are residential 

and multi-family accounts. Commercial use is the classification with the second most accounts at around 

8%, while institutional and industrial classified accounts do not even combine to make up 2% of the 

accounts. However, residential and multi-family water use only accounts for approximately 73% of the 

city’s water consumption. Commercial, institutional, and industrial uses combine to consume the other 

27% of the city’s annual water profile, thus indicating the outsized demand that these entities have in 

comparison to the average household100.  

 

San Angelo primarily sources its water from treated surface water. San Angelo is the owner of 

approximately 125,000 annual acre-feet of surface water rights. The water is sourced from Lake Ivie (see 

Odessa case study and information on CRMWD for more information), three lakes that surround San 

Angelo, and the Concho River. San Angelo also possesses rights to groundwater in the Hickory Aquifer. It 

serves as a supplement to the surface water in the city’s profile, especially in times of low water supply 

and drought. At the present time, rainfall has contributed to the filling of the reservoirs that San Angelo 

relies upon, which curbs the need for alternative water sources at this time.  

WATER SECURITY ISSUES 

Limited water supply and the potential for another drought are the chief water security concerns for the 

city of San Angelo. The city is held to its own Water Conservation Plan and Drought Contingency Plan. 

Also, the city sources from surface water sources that other cities depend on, as well. This forces the city 

to make some decisions contingent upon their entire region and seek to develop a sense of 

collaboration that can help the city avoid competition that could expound water security issues.  

 

 
99 U.S. Census Bureau. (2020). U.S. Census Bureau QuickFacts: San Angelo city, Texas. Retrieved 12 March 2020, from 
https://www.census.gov/quickfacts/sanangelocitytexas 
100 City of San Angelo Water Utilities. (2020). 2019 Water Conservation Plan. Retrieved 14 March 2020, from 
https://www.cosatx.us/home/showdocument?id=7272 

https://www.census.gov/quickfacts/sanangelocitytexas
https://www.cosatx.us/home/showdocument?id=7272


 

 

 

WATER MANAGEMENT PROJECTS AND SOLUTIONS 

Conservation - Phase 1 

San Angelo is very active in the realm of water conservation. This is evident in the fact that residents 

average less than 100 gallons of water consumption per day and some months can even witness that 

number fall to the 60s and 70s. These numbers lend themselves to proving the effectiveness of the 

conservation techniques expounded upon below.  

 

First of all, San Angelo employs basic but foundational conservation strategies that include a list of water 

conservation tips and best practices to assist their citizens on their website, but it does not stop there101. 

The city has a Water Conservation Plan in place that explains all of the water conservation strategies and 

plans in use. The plan breaks this into two categories: on-going best management practices and 

proposed water conservation programs.  

 

The on-going best management practices begin with techniques that provide accurate water use data. A 

water system audit and an update of the water meter reading systems in the city headline this 

approach. Also, the city works to build good water use habits through the water conservation pricing 

and education of the water-consuming public.  

 

Proposed water conservation programs are centered around helping residents continue to conserve 

water and installing systems in the city to do the same. Water efficiency fixtures, high-efficiency toilet 

rebate program, efficient washing machines rebate program, and landscaping irrigation conservation 

incentives all work to help residents contribute to the ultimate goal of conservation and security. The 

other programs include rainwater harvesting, greywater reuse, and partnering with nonprofit 

organizations to help the community become more well-rounded.  

Reuse - Phase 2  

San Angelo is currently in the process of acquiring a Bed and Banks permit from TCEQ that would allow 

them to implement an indirect reuse process in the Concho River. This means that they will release 

water from their wastewater treatment plant into the Concho River and pull an equal or lesser amount 

of water out of the river at a point further downstream. The decision to pursue this avenue of reuse 

came as a result of a deliberate Water Supply Engineering Feasibility study that the city outsourced to a 

private engineering firm. The firm considered 21 options that included all sorts of direct potable reuse, 

indirect reuse, and groundwater sourced water. The firm made the decisions on the basis of a host of 

metrics, which included but are not limited to cost resiliency, reliability, viability, quality, and public 

perception. The firm narrowed down the options to 4 that fit the city of San Angelo the best and 

ultimately came to the conclusion that the indirect reuse option that involved the Bed and Banks permit 

made the most sense. One of the best features of this project is that once it is fully implemented, the 

 
101 City of San Angelo. (2020). Water Utilities | City of San Angelo, TX. Retrieved 15 March 2020, from 
https://www.cosatx.us/departments-services/water-utilities 

https://www.cosatx.us/departments-services/water-utilities


 

 

 

city of San Angelo projects that it will have a reliable water supply that will last until at least 2070. This, 

of course, includes the other sources of water mentioned and not just the indirect reuse project alone.  

Diversification 

As mentioned above, San Angelo owns groundwater rights in the Hickory Aquifer. Although it is not a 

primary source of water for the city, the city was forced to bring this system online during the drought 

of 2010 and 2011. The pumping and piping system currently has the capacity to produce 8 MGD of 

water per day. The production of such water is more costly to produce than surface water because it is 

sourced from a significant depth, must be transported a multiple-mile distance to the city after being 

pumped, and must be treated to remove high levels of iron and other impurities. To improve this 

process and expand production, San Angelo has plans in place to expand groundwater production by the 

way of a $60 million investment.  

Collaboration 

San Angelo is a member of the West Texas Water Partnership, along with Midland and Abilene. The 

West Texas Water Partnership is an effort by the three cities to preserve the long-term viability of the 

water sources that each of them depends on. According to San Angelo, “Each city has funded the 

engineering, legal and organizational needs of an effort to evaluate and develop water management 

strategies, maximize existing water resources and acquire future groundwater or surface water supplies, 

if necessary”102. Essentially, each city recognizes the need for water security for their residents and 

businesses and have voluntarily decided to seek avenues that ensure that water security is developed in 

a collaborative manner as opposed to a competitive one.  

FINANCING 

San Angelo is yet another city that employs what they call “water conservation pricing”. Another way to 

describe this is that the city has a tiered rate structure for residential customers, known as volumetric 

change. At each tier of consumption, the cost to consume water increases. The rate structure is set in 

place to reduce both average and peak use among customers103. One exception, non-residential use is 

subject to a seasonal rate schedule. Rates are higher in the summer than in other seasons.  

 

For larger projects, San Angelo has taken low interest loans from TWDB. For example, the Hickory 

groundwater project was financed with a $120 million loan. San Angelo has also received a smaller loan 

of $56 million recently to fund new projects.  

 

 
102 City of San Angelo. (2020). Water Utilities | City of San Angelo, TX. Retrieved 15 March 2020, from 
https://www.cosatx.us/departments-services/water-utilities 
103 City of San Angelo Water Utilities. (2020). 2019 Water Conservation Plan. Retrieved 14 March 2020, from 
https://www.cosatx.us/home/showdocument?id=7272 

https://www.cosatx.us/departments-services/water-utilities
https://www.cosatx.us/home/showdocument?id=7272


 

 

 

TAKEAWAYS 

San Angelo has employed a wide array of techniques to build towards the goal of water security, and 

other cities could stand to learn a lot from the way they have approached water management. 

Beginning with their comprehensive conservation plan, the city can boast measured success by the way 

of the per resident water use data. The city looked down a number of different paths to find out the 

best reuse strategy that fit their needs. Furthermore, San Angelo has diversified their water portfolio by 

managing and expanding their groundwater use capabilities. The city has collaborated with other cities 

to ensure long-term viability from their surface water sources. Lastly, San Angelo has implemented the 

most advantageous rate structure and utilized the resources that TWDB has to offer.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

Clint Verner 

THE CITY OF SAN MARCOS, TEXAS (Participant 12) 

 

WATER SECURITY PHASE: 2 

BACKGROUND 

San Marcos is a quasi-suburban community located between San Antonio and Austin, Texas. San Marcos 

is unique in its identity as a “spring” city in the Hill Country region, as well as its positioning between two 

major metro regions. Situated on the Edwards Aquifer, Guadalupe, and Blanco Rivers, San Marcos has a 

wealth of water availability options, but with that comes more water rights relationships to navigate and 

maintain. 

 

The city currently sources its surface water through agreements with the Guadalupe Brazos River 

Authority (GBRA). San Marcos also receives a supply of groundwater that is drawn from near New 

Braunfels by authority of the Edwards Aquifer Authority. San Marcos is authorized for 10,000 acre-feet 

of water draw per annum from the GBRA. The city has leased water rights from GBRA for the past 50 

years and currently pays around $150 an acre-foot104.  

 

WATER MANAGEMENT ISSUES 

The city is rapidly growing in population and is consistently ranked among the fastest growing cities in 

the nation. In 2010, the population was assessed to be approximately 45,000, but by 2015 San Marcos 

had grown to about 60,000. Water use is expected to increase rapidly with growth, up to 11.1 million 

gallons per day in 2035 from 8.4 million gallons per day at present105. 

 

As a spring city, the city has a strong incentive to provide clean water not only for drinking but also for 

recreation. The citizens of San Marcos value the spring as a natural resource, not only for themselves 

but for Texans as a whole. Due to its location on the Edwards Aquifer, San Marcos has been mandated 

for over 30 years to enact watershed conservation efforts, which the city has eagerly implemented.  

 

WATER MANAGEMENT STRATEGIES & PROJECTS 

San Marcos is a conjunctive water user whose groundwater usage peaked in 1999. In an interview with a 

city manager, it was estimated that the current water usage profile is approximately 85% surface water 

and 15% groundwater. The city is currently only using about half of what it is allotted by the Guadalupe-

 
104 Interview, Participant 12. 
105 City of San Marcos (2016). Water Master Plan 



 

 

 

Blanco River Authority (GBRA) and the groundwater authority. The city has completed a system-wide 

Advanced Metering Index (AMI), with the first data collection in 2014. The 2014 data draw allowed the 

city to determine its needs and informed its 2016 Water Plan106. 

 

As a historic user of the Edwards Aquifer and GBRA, the state of Texas gave the city rights to pump from 

the Edwards Aquifer. One issue of note is the federal mandate for Edwards Water conservation, which 

states that only Edwards Aquifer water can be put into the Edwards Aquifer for recharge. This limits 

some of the recharge ability for the Edwards. In addition, due to being a limestone aquifer, the Edwards 

does not store water well. Sand aquifers experience less water movement and work better for water 

storage. 

 

Conservation - Phase 1 

San Marcos is currently using approximately half of its allotted amount, which places the city in a good 

position for future water security. However, they are still pursuing water security options. “Conservation 

is our primary water supply strategy...the cheapest water you can get is the water you currently have.” 

These words from a San Marcos official indicate how serious the water conservation strategy for the city 

is. The city has rebate programs for customers to install rain barrels to collect water and for those who 

install less water intensive landscaping. 

 

Aiding in the conservation strategy, San Marcos has rebate programs in place to: 

- Capture rainwater 

- Upgrade personal irrigation systems 

- Replace grass lawns with more sustainable native plants 

- Investment in healthy soils (San Marcos, Water Conservation) 

 

Centralized investment in conservation takes the form of infrastructure upgrades to San Marcos’ storage 

and piping. San Marcos is investing nearly $20 million on upgrades to its pipeline and pumping network, 

with the hope that the new infrastructure will reduce leaks and cost107. 

 

Wastewater Treatment - Non-Potable Reuse - Phase 2 

The city has also aggressively pursued water reuse, with the three largest water customers in the city 

using reuse water. The city processes a total of 1.5 million gallons per day of reuse water. Reuse 

customers include a power utility, a golf course, a cement kiln, and Texas State University.  

 

A major project undertaken by the city is the creation of a new water authority known as the Alliance 

Regional Water Authority (ARWA). Formally known as the Hays-Caldwell Public Utility, it has grown to 

encompass the cities of San Marcos, Kyle, Buda, and the Canyon Regional Water Authority. Established 

in 2007, the goal of ARWA is to provide water security for the smaller cities on the outskirts of the 

 
106 City of San Marcos (2016). Water Master Plan 
107 City of San Marcos (2016). Water Master Plan 



 

 

 

Austin-San Antonio region. In 2016 ARWA developed a plan to meet that objective: the pumping of 

groundwater from the Carrizo Aquifer. The Carrizo Aquifer is non-brackish and has been described as, 

“high quality, with some high iron”108.  The project is estimated to cost $300 million for the first phase. 

 

Regarding relations with City Council, all projects over $50,000 must be approved by Council. However, 

the city is cognizant of the importance of water conservation to the economic vitality of the city. As a 

natural resource for the city and state citizens to enjoy, the water utility enjoys good relations with the 

council. Conservation has been a priority for the city for, “more than three decades”109. 

FINANCING 

Financing for capital improvement projects is primarily done through rates. SWIFT loans are being used 

for the ARWA project, however, the repayment of those loans will be done through increased rates.  

 

The city employs one grant officer. Grants do not make up a large portion of San Marcos’ financial 

portfolio, and most “grants” actually come in the form of loan forgiveness on part of the state or federal 

government. Loan forgiveness has been implemented for San Marcos by proving that a certain portion 

of their population is qualified as disadvantaged. 

 

For the ARWA, the choice to create a coalition was based in part on economies of scale. Rather than 

have separate cities building their own individual pipes for different supply choices, a partnership that 

benefited all cities in the region was chosen.  

 

There is a “strain on rates” as customers are footing the bill for large capital investment projects that 

will not be completed for another generation. However, with small rate increases over a long period of 

time it is possible to maintain water security. San Marcos has increased rates by 5% per year over the 

past four years, in part to meet the debt service incurred by the ARWA project. This incremental 

increase is preferred to a large sudden rate increase. 

PROGRESS & CHALLENGES 

ARWA is expected to make the City of San Marcos water secure for the next seventy years. It has been a 

work in progress for approximately 15 years, but is currently in the implementation and construction 

phase. 

 

A challenge for the City of San Marcos are flash flood cycles. The city has experienced several major 

floods over the past twenty years and this year has received $60 million in disaster recovery funds for a 

2015 flood event. The city is currently attempting to determine how much flooding they can plan for and 

how much rainfall they should be building into their flood tolerance systems.  

 
108 Interview, Participant 12 
109 Interview, Participant 12 



 

 

 

FUTURE STRATEGIES 

Currently the city is implementing and expanding programs aimed at water collection (such as rain 

barrels), less water intensive lawns, and permeable green infrastructure. The permeable infrastructure is 

also used to help with Edwards Aquifer recharge, as it will allow for water to slowly seep into the 

limestone and avoid pollution. Another hope with these non-point water conservation strategies is to 

help mitigate the effects of flash flooding. 

TAKEAWAYS 

The City of San Marcos leads its water program with conservation, then security. Using data from its AMI 

it determined the biggest leaks and developed programs to combat those leaks. It seeks to expand its 

secure water supply through collaboration with other, smaller, local governments. These infrastructure 

investments in piping are clear examples of using data to inform security and resilience. 

 

  



 

 

 

BUSH SCHOOL WATER CAPSTONE CASE STUDY 

William Moore 

THE CITY OF WICHITA FALLS, TEXAS (Participant 13)  

 

WATER SECURITY PHASE: 3 

BACKGROUND 

Wichita Falls is a city of approximately 107,000 people located in the semi-arid, somewhat sparse area 

of northeast Texas. The major industries of the area are agriculture, cattle, oil, and government and 

military facilities. Several small to medium manufacturing industries are located in and around the 

city110. The city has no viable aquifers available to it. The only aquifer in the area is the Seymour Aquifer, 

which is very shallow and produces 

minimal yields. Therefore, the City is 

entirely dependent on its three surface 

water lakes. The three lakes are Lake 

Kemp (a brackish lake) and Lakes 

Arrowhead and Kickapoo, which are both 

freshwater sources. Lake Kemp is treated 

with microfiltration and reverse osmosis 

for its salinity while Lakes Arrowhead and 

Kickapoo are treated to surface water 

drinking standards through disinfection, 

destabilization, and filtration. 

WATER MANAGEMENT ISSUES 

Drought is and has always been the most 

substantial threat to the water security of Wichita Falls. From 2011 to 2015, the city had a record 

drought that depleted their surface water sources to less than 20% capacity. In 2011, temperatures 

exceeded 100 degrees F for over 100 straight days and rainfall dropped to 13 inches. This decrease in 

rainfall made 2011 and 2012 the driest period on record. There were only modest improvements in 

2013-2014, and the overall effect was that the source water lakes dropped to record low levels. During 

the 2011-2015 drought, the TWDB approached the City and offered support for a Direct Potable Reuse 

(DPR) system to supplement their water during the most critical time of the drought. In 2013 the city 

began its DPR, which was the largest DPR project in the country and operated it for 12 months 

producing some 7.5 million gallons per day (mdg) comprising approximately a 50-50 solution of treated 

wastewater and surface water. The TWDB provided funding for the piping and equipment that was 

 
110 City of Wichita Falls. (2018). CITY OF WICHITA FALLS ADOPTED ANNUAL BUDGET FISCAL 
YEAR 2018-19 530. 

 



 

 

 

necessary to get the wastewater through the microfiltration units and reverse osmosis process that was 

already in place for the treatment of Lake Kemp. The project was monitored daily for quality by both the 

city and TCEQ and was shut down in July of 2015 without a single health issue. After the shutdown, 

many customers reported that they 

preferred the quality and taste of the DPR 

water over their traditional treated surface 

water.  

WATER MANAGEMENT STRATEGIES & 

PROJECTS 

Lake Ringgold 

In order to further secure their water 

resources, the City of Wichita Falls is 

undergoing preparations to create a new surface water lake that will be named Lake Ringgold. Lake 

Ringgold will be a manmade 16,000‐acre reservoir site located in Clay County, Texas. The proposed dam 

would be located on the Little Wichita River, approximately 0.5 miles upstream of its confluence with 

the Red River, and would impound 275,000 acre‐feet of water at the average pool elevation of 844 feet‐

msl111. It is hoped that this lake will be capable of storing 100% of the city's needs. The construction of 

this lake will allow the city to utilize its own resources without having to rely on or purchase water from 

groundwater entities outside of its jurisdiction.The city requires 24,000 acres of land for the reservoir 

site and  currently owns approximately 6,662 acres. There are currently two proposed strategies for the 

site, both of which will cost some $300,000,000112. 

Conservation Strategies - Phase 1 

Currently, the city has several water conservation strategies in place. Their primary austerity measure is 

a year-round water restriction. The restriction consists of a no-irrigation regulation from 11 am to 7pm. 

The city also regularly engages in active public outreach and public education programs. This program is 

responsible for a daily demand decrease from 20 MGD down to 10 MGD. It has been noted that the 

lessons learned from these strategies seem to have endured beyond the drought because demand has 

stayed low and people have continued their conservation habits. The outreach program also distributed 

print resources, and a good relationship with the local media enabled the city to engage in several public 

television and news campaigns. Additionally, the city conducted several public meetings on water 

conservation that were reportedly well attended. 

 
111 City of Wichita Falls. (2015, January). LONG-RANGE WATER SUPPLY PLAN. 
112 City of Wichita Falls. (2015, January). LONG-RANGE WATER SUPPLY PLAN. 



 

 

 

Wastewater Treatment - Direct and Indirect Potable Reuse - Phases 2 & 3 

Additionally, the city has implemented an Indirect Potable Reuse (IPR) project that has been online since 

2017. This project takes highly treated effluent from their resource recovery facility and returns that 

water to Lake Arrowhead. When the DPR project was first implemented, the city purchased piping that 

could be reused at a later time and was able to recycle the DPR piping into the IPR program. It is 

estimated that this decision saved some $6 million.  

Future Strategies 

The City of Wichita Falls has no access to groundwater and therefore, has explored all possible 

alternatives113. The City sees reuse and additional surface water storage as its most viable strategies for 

water security. As such the City is implementing several projects that are detailed in the following 

section. 

 

FINANCING 

Given the city’s limited options, they have been cautious about looking at their water strategies from 

the most economically feasible standpoint. The DPR project of the drought was paid for by a loan from 

the TWDB. The city has historically issued small COs on an as needed basis for smaller infrastructure 

projects but the regular maintenance and replacement of valves and pipes have been entirely covered 

by sales from water and user fees.  

 

 
113 City of Wichita Falls. (2015, January). LONG-RANGE WATER SUPPLY PLAN. 



 

 

 

TAKEAWAYS 

Wichita Falls is a particularly insightful case study as it offers unique strategies for cities that have no 

access to an aquifer. It is a community that uses a mix of strategies and technologies to supplement 

their water portfolio in the most economically responsible way. Their long-lasting implementation of 

conservation strategies has interesting implications for communities that are regularly faced with 

drought, and the lack of political opposition to the DPR project is very telling in regards to the mindset of 

water customers during a time of shortage. The idea of reuse and its relationship to desalination is one 

that is worth exploring and Wichita Falls contains a number of examples and strategies in this regard 

that may be transferable to other Texas communities. 


