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Abstract 

 

Achieving the Minimum 20 Percent Conservation and Reuse Mandate 

in the SWIFT Process in Texas  

 

Shannon Carrie Harris, M.S.S.D.  

The University of Texas at Austin, 2015 

 

Co-Supervisors: Frederick R. Steiner and Katherine Lieberknecht 

 

 In November 2013, the citizens of Texas approved a new water infrastructure-

financing plan called the State Water Implementation Fund for Texas (SWIFT). SWIFT 

funds will provide low-cost loans for water projects included in the State Water Plan. A 

few conditions catalyzed this historic legislation, including a year of exceptionally severe 

drought in 2011, and the 2012 State Water Plan, the first such plan released since 2007. 

This document assumes one scenario for water planning in Texas in which the population 

nearly doubles and historic dry periods persist, resulting in an 8.3 million acre feet water 

shortage.   

A minimum of 20 percent of the fund must finance conservation and reuse water 

supply and enhancement methods. These projects must have associated capital costs and 

be included in the State Water Plan. Conservation strategies often have no capital costs, 

or if they do, expenses are lower than for other techniques such as desalination. 

Therefore, this research seeks to discover whether it is possible to meet the 20 percent 

minimum set-aside. The study focuses mostly on conservation procedures since reuse 
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typically incurs significantly higher costs, and could, theoretically, meet the set-aside 

alone.  

Texas water users must think strategically about conservation in order meet the 

minimum set-aside. In a state with a history of large infrastructure projects, such as 60 

years of reservoir construction, planners are no longer in tune with a diverse array of 

potential projects. Alternative water enhancement techniques not only supply water, but 

provide benefits to the local ecology and economy. The research also explores alternative 

water conservation technologies. 

Texans are fiercely independent, pragmatic, innovative people by nature. The 

cultural history of the state underscores these facts. The SWIFT fund is a result of 

creative thinking by planners, legislators, and citizens to alleviate problems before they 

become serious. That same vision is necessary to inspire synergies between participants 

using auxiliary water technologies financed through new funding mechanisms resulted 

from changing economic philosophies. The citizens of the state, and its ecological health, 

will benefit if they can muster the political will to resourcefully meet the minimum 20 

percent conservation and reuse set-aside. 
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Chapter 1: Introduction and Background 

This research examines how Regional Water Planning Groups (RWPGs) and political 

subdivisions in the State of Texas might achieve the minimum 20 percent conservation 

and reuse set-aside in the new State Water Implementation Fund for Texas (SWIFT). 

Many areas in Texas are experiencing severe drought, including rapidly growing 

metropolitan areas such as Austin and San Antonio, with troubling predictions of a 

quickly dwindling water supply. The SWIFT and State Water Implementation Revenue 

Fund (SWIRFT) funds, instituted after a successful statewide November 2013 vote, 

provide an extensive water infrastructure-financing program. Two billion dollars from the 

State’s Economic Stabilization Fund (also called the Rainy Day Fund) will provide 

revenue for low-cost loans to help communities fund water projects that are included in 

the State Water Plan (SWP) called “Water for Texas.” House Bill 4 created the statute for 

SWIFT and it specifies that a minimum of 20 percent of the funding should go to 

conservation and reuse projects. Another 10 percent minimum should be for agricultural 

or rural projects. 

The SWIFT and SWIRFT legislation are groundbreaking processes for Texas. Voters in 

Texas have never implemented legislation that allocates funds for water infrastructure. 

However, because of the timing of the legislation, and the nature of water planning in 

Texas, the 20 percent minimum conservation and reuse set-aside may be difficult to 

achieve, particularly during the first round of funding distribution. That is because the 20 

percent floor is a cumulative goal within the five years between water plans, making the 
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goal in this first round of funding, which comes two years before the next SWP, 

especially challenging to achieve (Anonymous TWDB staff member, Januray 22, 2015). 

Additionally, to receive money from the SWIFT fund, projects must be included in the 

SWP, which derives from the regional plans. Therefore, if a project were submitted for 

SWIFT funding that had not previously been included in the RWPG document, the group 

would have to amend their plan in order for it to be included. Currently, one regional 

group (Region C, Dallas-Fort Worth) is attempting to amend their plan in time for one 

project from their area to be considered for the first round of SWIFT funding for 

conservation (Anonymous TWDB staff member, January 22, 2015). 

Alternatively, if planning groups meet the 20 percent floor, the results may heavily favor 

reuse, with few conservation projects included for funding.1 To illustrate this possibility, 

consider that regional water plans were crafted in 2010 and submitted for approval in 

2011, before the approved SWIFT legislation. Of the 16 regional planning groups, one 

half of the groups did not include capital costs for conservation, a requirement for 

funding. Some plans do not include conservation at all. Reuse strategies are included in 

ten; yet those projects have significantly more capital costs associated with them—more 

than six to one—making reuse projects more likely to be funded. As a result, reuse 

overshadows conservation significantly.  

                                                 
1 “Conservation” means: (A) the development of water resources; and (B) those practices, techniques, and 

technologies that will reduce the consumption of water, reduce the loss or waste of water, improve the 

efficiency in the use of water, or increase the recycling and reuse of water so that a water supply is made 

available for future or alternative uses (Texas Legislature, p. 1). The definition is further examined in 

Chapter 2, section 2.  
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One challenge to using conservation strategies lies in the fact that the state’s position on 

certain technologies is not clear. The Texas Water Development Board (TWDB), the 

state agency charged with overseeing the funds and the SWP, has not yet clarified 

whether various forms of innovative water technologies and green infrastructure (GI) are 

considered conservation, reuse, or another type of water supply method. These strategies 

include graywater collection, GI stormwater collection, brush control, ecologically sound 

land-management techniques, and air conditioning condensate recovery. The TWDB 

states these practices will “most likely” be considered conservation, yet those definitions 

have not yet been made clear (Sutton, 2015). All of these approaches provide practical 

and diverse solutions to Texas’ water problems and are being successfully used 

elsewhere.  

One new development since this research began in September 2014 is that the TWDB has 

categorized rainwater harvesting (RWH) as a conservation strategy (Sutton, 2015). This 

fact clarifies the uncertainty regarding the designation of one potential conventional 

method of water retention. However, neither the definitions of water reuse nor water 

conservation includes an explanation of how the SWP treats graywater, air conditioning 

condensate collection, or the other strategies mentioned above. In fact, water reuse and 

conservation definitions are potentially problematic because they are not clearly defined 

in the SWIFT statutory framework. The definitions have important legal, financial, and 

hydrological disparities that should be more clearly explained (Brown, 2014). This 

ambiguity leaves many questions unanswered even as the SWIFT process moves forward 
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and limits pragmatic and potentially less expensive solutions to enhancing water supply 

in Texas. 

An additional aspect of this research discusses the difficulty associated with financing 

conservation projects. Conservation strategies often come in the form of public relations 

campaigns, education, or rebates offered by a city for replacing water-guzzling 

appliances or fixtures. Few conservation strategies involve capital costs, which is money 

spent on infrastructure or permanent technology. Yet, the SWIFT legislation requires a 

project contain capital costs in order for it to be considered for funding. This requirement 

will limit which projects a municipality can consider. In January 2015, as this research 

was being conducted, the TWDB began to discuss the possibility that they would 

consider conservation projects without capital costs, but that option has not been formally 

decided. Therefore, this research assumes capital costs are required.  

The idea that some municipal conservation strategies that benefit customers, and are 

without capital costs, could be financed with public bond money has garnered attention 

(Luering, 2013; Anonymous, February 3, 2015). For example, Sharlene Luering, a water 

expert in Texas who has written about financing options for conservation, explains that, 

“Investments in water conservation strategies with a clearly defined yield and lifetime 

can be debt-financed, and repaid through revenue raised from a water suppliers’ customer 

payments, just as they would pay back costs for any other water supply investment” 

(2013, p. 1). An example of this type of financing would include offering rebates for 

homeowners to replace their lawns with native plants rather than non-native grasses. 
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Many questions remain about how and if Texans can use this mechanism to make more 

SWIFT money available for alternative projects. It will take a philosophical change of 

perspective among lawmakers and lawyers to introduce the emerging idea that these 

projects permanently save demand-side water consumption for customers participating in 

the program, thereby making them a lasting part of a city’s conservation plan. With this 

in mind, the research also examines how diverse strategies are considered in relation to 

changing philosophical ideas about financing.  

In conclusion, there are multiple unanswered questions a full year into the SWIFT 

process. Many important aspects need explanation, including the unclear definitions of 

the terms defining the 20 percent minimum set-aside funds for conservation and reuse. 

This study will only focus on the eight RWPG plans that contain capital costs for 

conservation, rather than reuse, to determine the likelihood that both water-saving 

methods will be represented evenly. Alternative financing strategies will be examined to 

illustrate possible opportunities. The study will examine which groups influence the 

RWPG’s decisions about the strategies and technologies included in their plans. This will 

help state planners and individual municipalities understand who influences which 

methods are used. The research includes a discussion about Texas cultural history and 

how attitudes and actions toward water saving strategies changed over the years. It will 

also offer an opinion on how diverse our current conservation and reuse planning is in 

comparison with other successful cities, regions, and states that have implemented similar 

approaches.  
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1.1 BRIEF HISTORY OF THE STATE WATER PLAN AND THE SWIFT 

PROCESS 

Water planning in Texas is triggered when it does not rain. The dry period in the 1950s 

was considered the “drought of record,” yet this designation is only as old as the recorded 

data on rainfall. University of Texas at Austin geologist, Jay Banner, and his colleagues 

reveal older droughts were worse than in the 1950s (Banner et al., 2010). In Central 

Texas, the recent record may no longer hold true. News reports in February 2015 by the 

Lower Colorado River Authority (LCRA) indicate Central Texas may be entering a new 

cycle worse than the previous one in the 1950s (Lower Colorado River Authority, 2015). 

As a result of the dry period of the 1950s, the Texas legislature created the TWDB 

(Ashworth & Jensen, 2011). This state agency developed water plans for the entire state. 

In 1997, the Texas legislature passed Senate Bill 1establishing an aggregated regional 

water planning process different from past plans that were top-down in nature. The new 

planning process originates at the regional level, and combines all 16 group plans into 

one document, the SWP. The 16 RWPGs are responsible for preparing regional plans and 

submitting them to the state in 2016. The plans look forward approximately 50 years: as a 

result, the current document considers water needs, and supplies, up to 2060. It is 

important to note that water planning in Texas is no longer a process relegated solely to 

the TWDB, but is a combined process with the RWPGs. In essence, Texas has 16 

separate regional plans rather than one independent state plan.  

Since Senate Bill 1, water reuse and conservation are considered viable strategies in 

Texas (Ashworth & Jensen, 2011). Also, the new system is adaptive, with updated state 
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water plans adopted every five years. Since 1997, there have been plans adopted in 2002, 

2007, and 2012. The next SWP will be issued in 2017.  

 

Figure 1: The 16 Regional Water Planning Groups in Texas (Texas Water Development Board). 
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By 2060, state planners predict severe water shortages of 8.3 million acre feet if Texas 

does not implement water supply strategies or management strategies (Texas Water 

Development Board, 2012). An acre foot is enough water to cover one acre of land at one 

foot deep, and could supply four average households for one year (Price, 2015). The 

shortages are due to a number of circumstances, including declines in the Ogallala 

Aquifer, reduced dependence on the Gulf Coast Aquifer, the fact there are no longer any 

surface water rights readily available, drought conditions, and large future population 

growth projections (Texas Water Development Board, 2015). The 2012 plan states that 

$53 billion will be needed to implement water projects for the state by 2060.  

In 2011, Texas experienced another serious drought, which some experts believe actually 

began a few years earlier and is part of our current dry cycle (Dupnik, 2014). Several 

towns in Texas ran out of water in 2011, and shortages were widespread (Melker, 2012). 

For example, the Colorado River, as it flows into Lake Austin, supplies the city its sole 

source of drinking water (City of Austin, 2015). Upstream of Austin, the Colorado River 

is dammed, forming the Highland Lakes, which also furnish downstream farmers, 

communities, and industry with water; yet in 2011, the lakes experienced the lowest 

inflow on record (Lower Colorado River Authority, 2015). Since that time, historically 

low inflows have also been a problem in the Highland Lakes system, with seven of the 

ten lowest inflow totals in history occurring since 2006 (Lower Colorado River 

Authority, 2015). In fact, despite higher-than-normal rainfall in 2014, the Highland Lakes 

suffered from the second lowest inflows since Mansfield Dam was built in 1942 (Price, 
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2015). These data are indicative of water use, management, and conditions elsewhere, not 

only in Central Texas.  

 

Figure 2: November 1, 2011 Drought Monitor for Texas   

 

Dry conditions in the state provided the impetus for the Texas Legislature to act in 2013. 

The Texas Legislature authorized House Bill 4, which re-organized the TWDB. House 

Bill 4 also mandated voter approval for Proposition 6, a constitutional amendment 

establishing plans for an extensive water-infrastructure financing program, also called 

SWIFT. The vote occurred on November 5, 2013, and the proposition was successfully 

National Oceanic and Atmospheric Administration (NOAA) image showing exceptional drought in most 

of the state (National Oceanic and Atmospheric Administration, 2011). 
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passed 73.35 percent to 26.65 percent (Texas Secretary of State, 2013). The State’s Rainy 

Day Fund transferred two billion dollars to begin a low-cost loan program to help 

communities fund water projects included in the SWP. SWIRFT actually provides the 

authority to issue revenue bonds, supported by SWIFT assets (Cassidy, 2013). The 

SWIFT fund provides the initial capitalization of the project from the syphoned Rainy 

Day Fund. The initial two billion dollars will grow as the fund is managed, as explained 

here in a statement from the TWDB website: “As required by legislation, the $2 billion 

investment in the SWIFT will be protected by the Texas Treasury Safe Keeping Trust 

Company (Texas Trust), a special entity created by the legislature to manage, invest and 

safeguard state funds” (Texas Water Development Board, 2015). The investment permits 

a certain amount of money to be given out every year. The TWDB estimates that as much 

as $800 million can be dispersed each year. In terms of the minimum 20 percent 

conservation and reuse set-aside, that translates to $160 million each year that could 

potentially fund these types of projects (Anonymous TWDB staff member, April 6, 

2015).  

The TWDB already supports water projects in Texas with loans, so how is SWIFT 

different? SWIFT will provide a large influx of money to fund projects, but these projects 

must meet three criteria: they must be included in the SWP; they must be a recommended 

strategy; and must have an associated capital cost (Texas Water Development Board, 

2015). Also, the entities applying for this funding must be political subdivisions of the 

state. Political subdivisions include municipalities, non-profit water supply corporations, 
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counties, river authorities, special law districts, water improvement districts, irrigation 

districts, special water control and improvement districts, and groundwater conservation 

districts (GCDs) (Texas Water Development Board, 2015).  

After Proposition 6 was passed in November 2013, the RWPGs ranked their current 

projects using uniform standards provided by a stakeholder group. The stakeholder group 

provided their standards within two months of the election. Therefore, the RWPGs 

prioritized their projects using this framework. Public meetings about the process were 

complete in May 2014, and in June, the TWDB proposed rules. The RWPGs also 

submitted their ranked projects in June 2014 and again in February 2015. Though the 

final rules were not due until December 1, 2014, the TWDB submitted its proposed rules 

to the Governor, Lieutenant Governor, House Speaker, and Legislature early in 

November 2014 (Texas Water Development Board, n.d.).  

Just after the final rules were proposed in November 2014, public water suppliers were 

allowed to submit abridged applications for funding. These preliminary applications were 

due by February 3, 2015, after which time the TWDB will rank the projects according to 

the newly proposed rules. The rules determine priority for projects eligible for SWIFT 

(Texas Water Development Board, 2014). Some of the factors the TWDB considers are: 

whether the project serves a diverse rural and urban population, whether the project meets 

a high percentage of water needs, and if it includes measures for conservation (Texas 

Water Development Board, 2014). 
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Further processes in spring 2015 include the TWDB determining if projects submitted 

during the abridged application process are eligible for funding. Then the Board will send 

invitations to entities to submit final financial applications (Texas Water Development 

Board, n.d.). 

The first funds will be distributed in fall 2015. SWIFT funds could be accessible two 

times a year depending on available monies. The TWDB estimates that the SWIFT will 

distribute approximately $800 million in funds per year for the first ten years (Texas 

Water Development Board, 2014).  

The next chapter introduces terms important for understanding the thesis, and defines 

research methods, methodology, and research questions. It also includes a list of literature 

referenced for this study. 
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Chapter 2: Research Questions, Methods, Methodology 

2.1 PROBLEM STATEMENT AND RESEARCH QUESTIONS 

The cheapest water is water conserved. Water conservation is now considered a supply 

strategy, not a demand strategy. In other words, the definition of conservation in Texas 

has changed from one of a demand tool—that is, conservation that occurred after water 

was abstracted so as not to lose it—to one of a supply source, similar to a reservoir or 

desalination (Luering, 2013).  

An assumption of this research is that people involved in water management and 

planning in the state will continue to prefer to alleviate our supply problems in the same 

way as in the past. They will want to rely on established technologies or projects, such as 

reservoir or pipeline construction, rather than considering more pragmatic conservation-

based strategies to manage our supply. Many of our water planning techniques in the past 

60 years have been used repeatedly. Planning groups are familiar with them and many 

have built multiple projects over the years. Other strategies are not employed because: 

planners are not familiar with conservation techniques, there is not a knowledge base 

about them, because they are untested in Texas, and/or there are misconceptions about 

costs and reliability. In some cases, these techniques are actually traditional strategies that 

have lost their appeal, such as RWH. They deserve new consideration as the drought 

lengthens and the state population continues to grow. Another way to explain this 

phenomenon is that technological systems cannot be uncoupled from socio-cultural 

systems. We have managed water in Texas the same way for the past 60 years. To do so 
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differently will require a paradigm shift in thinking among those actually planning the 

projects.   

I hypothesize that gaps exist between the stated minimum goal of 20 percent conservation 

and reuse in the SWP and SWIFT and how state planners, at the local, regional, and state 

level, will achieve this goal. Or, if there are not gaps, at the least, the plans for 

conservation are not diverse. To complicate matters, the laws governing surface water 

and groundwater in Texas are different. Though managed under completely different law 

and authorities, there is significant scientific evidence that waters above and below the 

surface are all parts of connecting systems. Therefore, the research questions are: How do 

water planners in Texas at all levels—individual, local, regional, and state—achieve the 

minimum 20 percent set-aside of conservation and reuse spelled out in the SWIFT plan in 

a balanced, sustainable manner? Will planners seek conservation methods equally 

alongside reuse strategies? I also hypothesize that those involved in state water planning, 

whether at the agency level, or at the RWPG level, do not consider GI and related 

strategies, such as brush control, as viable solutions to water supply management.  

To be effective and to meet the set-aside, Texans will need to re-frame their view of 

water management technologies through a more holistic systems perspective in line with 

sustainable design. Recent research suggests a holistic approach takes into consideration 

the dynamics of natural systems, which includes the co-relationship of those natural 

systems and social organizations (Plessis & Cole, 2011). This approach mirrors 
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sustainable design principles that consider the triple bottom line of economic, 

environmental, and social equity health.  

2.2 TERMS 

The state’s official definition of water conservation that applies to the SWP and to the 

SWIFT legislation is found in the Texas Water Code (TWC), chapter 15.001. It states 

that: 

“Conservation” means: (A) the development of water resources; 

and (B) those practices, techniques, and technologies that will 

reduce the consumption of water, reduce the loss or waste of water, 

improve the efficiency in the use of water, or increase the recycling 

and reuse of water so that a water supply is made available for 

future or alternative uses (Texas Legislature, p. 1).  

Reuse, also an important term, is not actually defined in the SWIFT plan. The only 

definition available is found in the 2012 SWP. The plan states that reuse is the “use of 

groundwater or surface water that has already been beneficially used” (Brown, 2014). 

Even with an official definition of conservation in place and a loose definition of reuse, 

many questions still exist about how the terms will be interpreted. According to a report 

by The University of Texas Energy Center, the definitions of both leave as many 

questions unanswered (Brown, 2014). In addition, both conservation and reuse could be 

interpreted many ways.  
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Sustainability, as it applies to the state water conservation plans, is defined as follows: 

The use of strategies resulting in long-term water savings and, therefore, in supply. These 

systems and strategies should be able to retain their viability for future use. In other 

words, it is desirable to use systems that most likely will remain feasible technologies and 

methods even during changing conditions.  

Given this definition of sustainability, it logically follows that conservation projects 

would be diverse in order to be appropriate for a variety of natural conditions and local 

situations. Diversity, as it applies to water conservation in Texas in this thesis, means 

that methods are varied in order to ensure adequate success of strategies. Using assorted 

techniques helps save, and therefore supply, different types of water. For example, if 

brackish water desalination and RWH were the only two conservation methods, Texas 

could at times run low on either of these sources of water. 

The idea that a water supply be sustainable and diverse is the author’s viewpoint, not that 

of state planners. An important aspect of the discipline of sustainable design is that 

methods be suited to local settings (Steiner, 2008). Because Texas is a large and varied 

area, it means that a uniform approach will not work. Frederick Steiner, in The Living 

Landscape, emphasizes local, regional, and specific site conditions should drive design 

and during the planning process, social processes should also be considered (2008). 

Planning using these techniques optimizes results since it uses available resources and 

attributes of the terrain, hydrology, ecology, and weather. In addition, as in nature, 



 17 

variability is a component of ecological health. Water resources are part of that ecology; 

therefore, supplies will be enhanced if ecology is respected.  

Green infrastructure is defined in two different ways in the resources referenced for 

this research. The first definition encompasses a philosophy that is focused on extensive 

structures and overarching plans. It is taken from a 2006 definition by Mark Benedict and 

Ed McMahon of the Conservation Fund:  

A strategically planned and managed network of wilderness, parks, 

greenways, conservation easements, and working lands with conservation 

value that supports native plant species, maintains natural ecological 

processes, sustains air and water resources, and contributes to the health 

and quality of life for America’s communities and people (Benedict & 

McMahon as quoted in Rouse & Bunster-Ossa, 2013).  

The second definition deals with smaller infrastructure, often reference in this thesis, and 

is from the Environmental Protection Agency (EPA). In this definition, GI refers to:  

Systems and practices that use or mimic natural processes to infiltrate, 

evapotranspirate (the return of water to the atmosphere either through evaporation 

or by plants), or reuse stormwater or runoff on the site where it is generated (EPA 

as quoted in Rouse & Bunster-Ossa, 2013).  



 18 

Ecological restoration is defined as, “the process of assisting the recovery of an 

ecosystem that has been degraded, damaged, or destroyed” (Rouse & Bunster-Ossa, 

2013, p. 36).  

Terms specific to each of the RWPGs examined will be explained in Chapter 5. 

2.3 LITERATURE  

Many themes in research materials inform this study. The diagram below shows how 

each category added knowledge about whether we may meet the minimum 20 percent 

set-aside for conservation. The diagram illustrates the different types of literature and 

material accessed.  
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Figure 3: Subject themes and literature types informing this study   

 

As illustrated, the categories include information on the following topics:  

1. SWIFT, SWP, and the Texas Water Code (TWC);  

2. Texas history and state water resource, policy, and legal information;  

3. Water supply enhancement methods; 

4. Information regarding SWIFT, climate change, drought, scarcity, reservoir levels 

and inflows, rainfall; 

5. Regional water plans; 

Diagram by the author, 2015.  
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6. Research methods resources; 

7. Ecological land-use planning and sustainable design; 

8. Information that influences water planning in Texas already not covered such as 

population growth, best management practices (BMPs), and the energy-water 

nexus. 

1. SWIFT, SWP, and the TWC: Literature referencing the SWIFT process, the SWP, 

and the TWC falls into two categories: straightforward, factual information mostly found 

on websites like the TWDB; and analytic pieces produced by research centers or media 

outlets.  

Since the SWIFT program is new, there are no academic journal articles yet on the 

subject. This gap will close within the next few years as the process moves forward and 

results can be measured. This research covers a subject that has not, to my knowledge, 

been studied academically. SWIFT, and particularly conservation and reuse associated 

with the set-aside, are not covered by the media as often as other subjects regarding water 

management in the state. When SWIFT appears in media reports, for example, in the 

Austin American Statesman and The Texas Tribune, the coverage focuses on one aspect 

of the process. The subjects covered in the analytic articles include how to creatively 

finance projects, possible issues and problems with the legislation, and reports about 

which entities and firms are engaged with creating water plans in the state. These 

included several papers from the Center for Global Energy at The University of Texas at 

Austin. Authors with the Center have written about the House Bill 4 process and the 
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resulting legislation and provide insight that is helpful in understanding potential 

roadblocks and nuances in the legal framework. Likewise, reports and papers from the 

Texas Center for Policy Studies and CERES, a non-profit devoted to advocating for 

sustainable leadership in America’s corporate and business world, aided in this research. 

Sharlene Luering, of CERES, has been the main author on many of these reports. Her 

insight into financing distributed water systems has been very informative. CERES held a 

webinar on the subject of distributed system financing that helped inform understanding 

on alternative financing options for SWIFT projects. 

The SWP and all SWIFT documents are available on the TWDB website. The TWC is 

accessible through a website the Texas Legislature maintains. These websites and 

documents have been invaluable in understanding and researching developments and 

rules of the SWIFT as well as the SWP. The information on the websites is extensive. 

The SWIFT process has been a transparent process, with monthly meetings open to the 

public. The process and rules are also explained fully online. The TWDB website on 

these topics is maintained so that the latest information is always available. When 

necessary, I have accessed videos from missed meetings, news releases, updates, and rule 

documents and have followed the process for over a year.  

The SWP is published entirely on the TWDB’s website, both in PDF form and in a new 

interactive form. This 2012 document significantly informed the research. The SWP 

explains predicted water shortages, needs, population increases, and predicted changes in 

water supply and use. The SWP summarizes each RWPG document and contains 
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information about water management strategies. But, one aspect of the SWP that is 

lacking is a variety of planning scenarios. The SWP only provides one scenario, based on 

extensive population growth and a drought worse than the one during the 1950s. The 

document would have been more helpful had it offered up more than one planning 

scenario.  

The TWC is crucial in understanding laws put into place by our legislature. It helps 

clarify definitions, terms, and statutes.  

2.  Texas history and state water resource, policy, and legal information: Literature 

on cultural trends regarding water technology and planning in Texas is centered on 

regional history with specifics about certain technologies. For example, Kalaswad and 

Arroyo’s account on RWH (2008) provides practical information for contemporary 

audiences who want to incorporate this technology for residential use in Texas. One 

account about acequia (open irrigation ditches) use in and around San Antonio by 

Charles R. Porter (2009) provided rich cultural information on a method used before the 

advent of municipal infrastructure in the beginning of the 20
th

 century. A historical 

narrative on other Texas water supply methods before the drought of the 1950s would 

have been helpful. D.W. Meinig’s essay on the culture of Texas (1969), however, 

provided specific information on settlement patterns and nationalities of immigrants that 

was enlightening. Meinig extracts the essence of Texas culture that began with the 

independent republic in the mid-19
th

 century, and left its indelible mark on people 

through the years. His analysis clarified many trends still known today.  
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Factual accounts about water in Texas are available in several forms including books 

about Texas water law and policy as well as reports from research centers interested in 

informing the process. However, missing from this list are resources on financing water 

infrastructure in Texas, specifically. Also missing are references to a conservation-based 

management strategy in Texas as opposed to a project-based strategy. This research 

offers some preliminary suggestions to a conservation-based approach on which further 

research could expand.  

Sources include Water in Texas: an Introduction by Andy Sansom (2008) and Water 

Policy in Texas: Responding to the Rise of Scarcity by Ronald C. Griffin (2011) which is 

a collection of articles on different topics. Unquenchable by Robert Glennon (2009), 

while not specifically about Texas, provided insight on many cities in other states as well 

as Texas cities facing water shortages or management challenges. Glennon provides 

valuable information about how Las Vegas has innovatively achieved significant water 

savings through extensive retrofit and reuse programs, which proved helpful as a possible 

parallel example of how to finance infrastructure in the state. Martin Melosi (2011) wrote 

Precious Commodity: Providing Water for America’s Cities, which poses the question, 

“who controls water supply?” The philosophical discussion in Melosi’s book provides 

understanding to several important issues in Texas, particularly the question of 

groundwater and surface water regulation. 

These books provide information about how water is governed in Texas, who the 

involved agencies are, and all offer opinions about ways to better manage water in the 
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state. The Sansom book is an introduction to water and explains many basic aspects, 

including hydrology, watersheds, coastal area management, and aquifers. The Griffin 

book contains differently authored articles about subjects ranging from groundwater 

management to how innovative water technologies help provide supply. Additionally, 

reports by media agencies such as National Public Radio, online periodicals such as The 

Texas Tribune, and journal articles have been good resources on developments in Texas, 

such as court cases and research regarding water planning. These sources provided 

current information on processes that will appear in academic journals in the future. 

Therefore, using them was an important way to keep up with developments during the 

evolving SWIFT process.  

3. Water supply enhancement methods: Information on new or innovative water 

supply methods such as desalination and aquifer storage and recovery (ASR) is available 

but the research usually focuses on specific aspects such as water quality and factors 

affecting it rather than how effective ASR might be in Texas. The exception is one article 

by the Texas Water Resources Institute about the benefits of ASR in Texas. However, 

much of the research on how effective innovative strategies are can be adapted for Texas.  

Robert Young and his colleagues address a typology for mainstreaming GI development 

in cities in a Journal of Hydrology article. This work is helpful because it examines a San 

Antonio case study and how the city attempted to use GI with varying levels of success.  

Additionally, Steiner’s books on ecological approaches to landscape design help inform 

ideas about GI, ecosystem services, and ecological land-use planning and preservation. 
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Steiner was a student of Ian McHarg (1969) who pioneered a technique that determines 

how to design using the attributes of a site, thereby establishing what type of 

development is appropriate. Steiner’s texts as well as the Sustainable Sites Initiative 

(SITES) website are both sources that establish the basis for using the environment itself 

as a partner in its own health as well as to benefit society. However, in The Living 

Landscape, Steiner goes beyond McHarg’s model by focusing on public administration, 

participation, and the intention of the design. This approach invokes ideas of participatory 

design.  

Various other sources informed this category, including journal articles from 

ScienceDirect and the Journal of Hydrology, and from conference proceedings. The 

conference proceedings and an article from ScienceDirect address desalination and the 

effects of the process on the environment and how to mitigate them. Two state 

governments in Australia promote and explain their graywater programs on their 

websites. The City of Tucson has an effective graywater program and provides good 

statistics on its website. A report for the 80
th

 Texas Legislature in 2006 provided research 

on RWH potential in the state and filled a gap on conservation technologies. A report of 

other strategies such as brush control, graywater use, air condensate recovery, and GI 

would be beneficial to Texas policy-makers and citizens.  

Missing from this literature list is more about techniques unique to Texas or the 

Southwest that have received attention in two of the RWPGs. These are brush control and 

using playas to retain stormwater. There is debate about the efficiency of brush control as 
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a method of water supply enhancement. At least one author reports success with brush 

control used in tandem with ecological land management (Greene, 2007). Both methods 

were employed at once to restore the land. Therefore, it is unclear in this work whether 

brush control alone would enhance water supplies. Using brush control without 

considering the effects on the ecology of the land or surface water would be harmful and 

could lead to poor soil health and erosion while negatively impacting rivers and 

reservoirs. Many of the regional plans do not mention ecological land management. 

Delving further into this subject was beyond the scope of this research. Brush control is a 

method getting attention in Texas and that is why it is mentioned.  

4.  Information regarding climate change, drought, scarcity, reservoir levels, and 

rainfall: The ongoing drought and reduced inflows into the Highland Lakes and other 

water bodies have been reported repeatedly. Media stories highlight variations in rainfall, 

drought, and inflows across the state, in turn exposing the importance of having 

strategically differing methods by region.  

Jay Banner and his colleagues (2010) explore how climate change will affect water 

resources in Texas. Their article explains that research consistently suggests a rise in 

temperatures in Texas, though scientific models regarding rainfall amounts are less 

reliable. Nevertheless, a temperature rise will in itself have significant impact on a state 

that is already arid and has large evaporation rates. This report focuses both on scientific 

models as well as human-induced causes to climate change.  
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The SWP also contains a section on climate change, yet there is no mention of human-

induced change. Banner and his colleagues’ article should be considered in future plans.  

There are numerous email lists that distribute information about water issues in the state. 

These include the Texas Water Resources Institute at Texas A&M University, the Center 

for Climate Change Communication at George Mason University, the Texas Water 

Journal, the Texas Agricultural Land Trust, the Hill Country Alliance, the Texas Water 

Conservation Association (Save Texas Water), and the Texas Water Foundation, to name 

a few. Where these resources are specifically referenced, it is noted.  

Subject-specific reports from National Public Radio over the direct-potable reuse projects 

in Big Spring and Wichita Falls, Texas provided background in the sections on this 

subject. The LCRA, City of Austin, and the TWDB post media reports on their website 

that have contributed certain information on specific subjects.  

5.  Regional water plans: The uniform structure of the planning documents makes 

information easy to access. The structure allows for flexibility in the sections, which 

means that some group’s information is more fully detailed and researched. For example, 

the Region C (Dallas-Fort Worth) document is long in comparison to most of the other 

regions plans. Region C includes more water management strategies, has one of the 

highest population bases in the state, and predicts major water shortages. Its plan reflects 

these facts. Another advantage to the uniform structure is that it makes comparison 

between plans relatively simple. One criticism is that, as in the SWP, it would be helpful 
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to see alternative scenarios explored. For example, a scenario in which population 

projections do not materialize would be useful as well as practical.  

All the regional planning group documents are available from the TWDB website in a 

special section. Each of these documents was analyzed for this research for information 

about conservation and reuse projects with associated capital costs. Another document 

that was helpful was the Final Regional Prioritization list from the TWDB website. This 

document was updated in February 2015 and therefore has current information from each 

plan, including updates since the original document was published in 2011.  

6.  Research methods resources: Sources such as Architectural Research Methods by 

Linda Groat and David Wang (2013) and The Dissertation Desk Reference by Raymond 

L. Calabrese (2009) have helped with the structure of this work. Architectural Research 

Methods was valuable in defining my method and offered help in how to present the 

research in images, graphs, and diagrams. I found Internet, Phone, Mail, and Mixed-

Mode Surveys: The Tailored Design Method by Don A. Dillman, Jolene D. Smyth, and 

Leah Melani Christian (2014) helpful when structuring my interviews and designing my 

questions. I have also consulted various dictionaries and reference books that explain 

terms related to my thesis.  

7.  Ecological land-use planning and sustainable design: As stated earlier, Steiner’s 

two books on ecological design for landscape and land-use planning (2008, 2011) 

provided a framework that stems from historic and traditional methods, but is updated for 

contemporary audiences. These approaches integrate well with Texas cultural history that 
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places a great interest in rural, open lands. Even as the state becomes more urban, these 

orthodox principles, with updates on how to integrate into those environments, will be 

beneficial as the state moves forward trying to shift its water management techniques.  

Steiner and his colleagues released a report on the Texas Triangle Megaregion (2009) 

referenced for its insight into growth issues and how they affect water. The report 

advocates thoughtful planning strategies for the region, also an important aspect that 

should be considered in water use planning. 

The definitions of GI came from Green Infrastructure: A Landscape Approach (Rouse & 

Bunster-Ossa, 2013) as did additional information about Syracuse, New York not 

available through on-site research. Knowledge about how various GI features enhance 

water retention and supply derived from this source. It contains the latest information on 

the benefits of using GI, along with excellent case studies that illustrate how it works. 

Water from Stone: the Story of Bamberger Ranch (Green, 2007) provides an account of 

ecological land restoration that garnered attention in Texas. This book is not a scientific 

account of ecological land-management techniques as much as it is the story of the man 

who restored the ranch. Yet, many of David Bamberger’s strategies such as brush control 

of Ashe juniper (Juniperus ashei), re-establishing native grasses, and allowing managed 

grazing by cattle are covered in the text, and for this reason, it is helpful. More examples 

of ecological land management using brush control in the Southwest would be a welcome 

supplement to narrative sources such as this one. However, any source should include 

resources on how ecologically beneficial restorations are undertaken. Information on the 
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costs of these types of procedures is necessary since they are expensive and time-

consuming.  

The literature on paradigm shifts and changes in the quest for adopting new technologies 

is important to this research because it recognizes and highlights the shift in perspective 

in the world concerning how we think, and therefore interact, with our cities, nature, 

technology, and systems. Paradigm shifts, discussed by du Plessis and Cole (2011) in 

their article for Building Research and Information, are an important foundation to more 

holistic discussions about our governing processes. Applying this literature in order to 

determine any shifts in thinking in Texas, as well as examining it in order to suggest new 

ways forward helps frame discussion in this study. 

8.  Information that influences water planning in Texas not already covered such as 

population growth, financing options, BMPs, and the energy-water nexus: The Water 

Conservation Advisory Council of the TWDB published BMPs for conservation, which is 

referenced (2013). The council could have even more influence on water conservation 

techniques in Texas if it were to expand the subject area of its modules. For example, 

there are guidelines for municipalities, wholesale providers, agriculture, commercial and 

institutional settings, and industry. If the Council would consider expanding the guide to 

include explanations on how water supplies could be supplemented using GI, auxiliary 

water retention methods such as graywater, brush control, and ecological land-

management practices, the BMP guide would fulfill a gap in knowledge about these 
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techniques. As it now stands, many of the BMPs do not go beyond basic conservation 

that should be standard practices for cities and utilities. 

As mentioned before, literature about financing options for water resource management 

in Texas is scarce. The report by Jeremy Brown (2014), one by Leuring (2013) for 

CERES, as well as their webinar on bond financing for distributed systems (2014) helped 

formulate ideas about evolving philosophies for financing public projects in Texas. The 

book by Glennon (2009) mentioned in Section 2 of this literature review also provided 

information on innovative financing.  

A Renewable Resources Journal article exploring the water-energy nexus by Carter 

(2015) analyzes the energy sector’s water use, a concern in an energy-dependent state 

such as Texas. With the increase in shale gas production, this sector is attracting more 

attention. While this is not a focus of this research, the subject adds context to the issue of 

water supply enhancement in Texas that will be possible through the SWIFT process.  

All of these issues are important considerations as the people of Texas plan for a scenario 

that includes exponential population growth and possible drought for which there is no 

precedent. Alternately, if those two scenarios do not occur as the TWDB predicts, the 

factors listed in this category all inform how we prepare for differing water management 

scenarios.  
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2.4 OTHER SOURCES 

Karen Huber, an instructor at the Lyndon Baines Johnson School of Public Affairs at The 

University of Texas at Austin, and a reader for this thesis, taught a class titled “Texas 

Water Policy” in fall 2014, which provided many good references. The speakers invited 

for class sessions added rich insight to the research. The speakers were water 

professionals at high levels in state politics, state agencies, non-profits, law offices, and 

government. Their presentations, ranging in scope from comparisons of groundwater and 

surface water governance in Texas to special districts and their role in water, to issues 

about water quality, have been extremely important in informing my understanding of 

water policy in our state. I referenced these sources when used.  

2.5 METHODOLOGICAL ASSUMPTIONS AND METHODS 

This section includes an explanation of methodological assumptions based on certain 

theories employed in the study. It also includes an account of the methods used to gather 

and interpret qualitative and quantitative data.  

2.5.1 Methodological assumptions 

Given the research questions described previously, two theories offer the possibility to 

appropriately answer them. This study adopts a pragmatist perspective, and it also frames 

the problem of the minimum 20 percent set-aside through a pluralist approach. The 

perspective has been informed by ecological planning theory, cultural geography 

accounts, and science and technology studies. The SWIFT process and the conservation 

floor is the lens through which I study processes of water planning in Texas. Engineers, 
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RWPGs, environmental groups, legislation, consulting groups, cities, municipal utility 

districts (MUDs), and the TWDB shape actions. The study shows the influences these 

groups have on the conservation mandate and how people act upon the knowledge.  

Pragmatism, in light of what will be accomplished in this study, is less concerned with 

“truth” than it is with “utility,” an idea promoted by the American Pragmatists as derived 

from John Dewey, Charles Sanders Peirce, William James, as well as others (Moore, 

2007). The ideas inherent in Pragmatism in this research determine what might work for 

Texas as its people seek solutions to our water supply challenges in a democratic 

framework. The social history of Texas, framed by cultural geography studies, reveals 

that people in the state have been pragmatic in their approach to water resources. The 

ideas derived from Pragmatism will offer possible actions to change the situation if it 

proves to be less than ideal (Moore, 2007). The construction of knowledge is less 

important than successful action. These ideas have worked for Texans in the past and 

these theories can help inform future action. 

Pluralism simply means that many minds are better than one, or in the case of this 

research, a multitude of techniques are better than a few (Moore, 2010). Moore, in 

Pragmatic Sustainability, states, “We all approach problems from a different set of value 

and with a particular set of interests” (2010, p. 5). Using this assumption, the problem of 

having enough conservation measures in the RWPG documents becomes a pluralist 

problem. If the state does not seek diversity, it may not meet the minimum conservation 

goal. Also, as Moore explains, looking at the problem by using political pluralism is 
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helpful. Political pluralism means that finding solutions to problems involves a 

heterogeneous group. He ascertains that pluralism is helpful in finding sustainable 

solutions (Moore, 2010).  

2.5.2 Methods 

Qualitative methods used for this research include interviews. Eleven people were 

interviewed from the following groups: the non-profit conservation sector; the Natural 

Resources Committee of the Texas Legislature; various offices within the TWDB 

including the Innovative Water Group, the Conservation Group, and the SWIFT/SWIRFT 

Group; a city utility system; an engineering firm who has worked on two regional plans; 

the city of Laredo in Region M; and Region H, which encompasses the Houston 

metropolitan area. The interviews ranged from 30 to 45 minutes each. These particular 

groups were chosen for a number of reasons. Some represent offices that had significant 

influence over why a 20 percent minimum was chosen as a benchmark for the 

conservation floor. These individuals have been involved in drafting the rules for SWIFT 

and those from the TWDB will be involved in making decisions about which RWPG 

project gets funded. Some interviewees were chosen because they were associated with 

RWPGs that had unique strategies or circumstances such as the region being diverse in its 

proposed strategies. The representative from the city utility provided insight into the 

city’s successful water conservation programs and how they were funded, which in turn 

informed analysis about how to scale up such financing programs state-wide.  
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Because one of the questions presented for research—if the state planning groups will 

meet the minimum 20 percent set-aside for conservation—must be analyzed using some 

definitive data, quantitative analysis was employed to ascertain the number of 

conservation projects and their costs and compare the findings with other types of 

techniques. This analysis will help answer if certain strategies are employed more 

extensively than predicted or not, and why.  

One method included analyzing all eight regional plans with capital costs for any 

conservation project. The Prioritizations of Water Management Strategies for the 

Regional Planning Groups 2015 document was employed for the same information and to 

compare it to the older regional planning documents for accuracy purposes. In the same 

way, the ten regional plans that contain capital costs for reuse were scrutinized along with 

and all the documents that list innovative water strategies containing capital costs. Again, 

the Prioritization document was cross-referenced.  

Once this was completed, costs of methods were compared. Graphs were created showing 

outlay differences between conservation, reuse, and innovative water strategies.  

Also, since the plans revealed a lack of diverse approaches to water management 

strategies in this research, the study also focused on which plans contained auxiliary 

water methods, even if there was no associated capital cost. This helped determine how 

varied the plans for supply were, or how varied they could be in the future, and helped 

draw conclusions.  
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Examples from Las Vegas, Nevada and Syracuse, New York were referenced to add to 

the discussion about how to finance conservation strategies that do not generally have 

capital costs, and to evaluate places that use GI well. I visited Syracuse in October 2013 

to research their pragmatic approaches to capturing rainwater and using GI in the city to 

divert stormwater. This research is relevant to Texas, and both of these examples have the 

potential to inform projects in the state.   

Chapter 3 helps the reader understand many contexts surrounding water planning in 

Texas, the people involved, circumstances that currently challenge and affect it, and 

future considerations. The SWIFT conservation and reuse set-aside will be particularly 

affected by these subjects since it deals with specific type water supply actions.   
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Chapter 3: Context Surrounding SWIFT  

This chapter examines many contexts surrounding SWIFT, including which entities are 

involved, how the minimum 20 percent set-aside was agreed upon, how land use is 

changing in the state and why that is important to conservation, whether climate change 

science is considered in water planning in Texas, and how the energy-water nexus relates 

to the SWIFT funding. The reader should understand more fully how each of these 

elements affects whether conservation will be considered as a major strategy as the 

SWIFT process moves forward.  

3.1 PEOPLE, GPOUPS, AND ENTITIES INVOVLVED 

The key groups in the state water planning process are the 16 RWPGs. In addition, others 

play significant roles. For example, engineering and environmental consulting firms 

become involved in the regional planning process by helping write the plans. Many of 

those firms are hired to do the work the plans propose. The water user groups are an 

important part of the process. The TWDB defines these as, “Identified user or group of 

users for which water demands and water supplies have been identified and analyzed and 

[for which] plans [are] developed to meet water needs” (Texas Water Development 

Board, 2012, p. 249). Some examples of water user groups are cities, special districts 

such as MUDs, river authorities, and small utilities. The TWDB also plays a role since it 

is the agency to which the plans are ultimately submitted. The board helps with the plans 

in various ways, for example, by providing demographic data, water planning data, and 

funds to help hire consultants to create the documents.  
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An additional notable stakeholder is the Texas Commission on Environmental Quality 

(TCEQ), the agency involved in permitting for surface water in Texas and approving 

water management plans for river authorities. TCEQ is the agency in Texas to which any 

new project funded by SWIFT needing a water permit would apply. For example, a new 

water recycling facility would have to apply to TCEQ for a water permit. The TCEQ is 

also responsible for overseeing the State Watermaster Program. Watermasters are 

individuals who make sure water rights holders are in compliance with their permits. This 

position is important to conservation matters since the Watermasters ensure entities take 

the proper amount of water (Sansom, 2008). There are other agencies involved in 

protecting water and planning for its use, although to a lesser extent. These include: the 

Texas Parks and Wildlife Department; the Texas Soil and Water Conservation Board; the 

U.S. Army Corps of Engineers; the U.S. Environmental Protection Agency; the Texas 

General Land Office; and the Texas Railroad Commission. The General Land Office 

sometimes leases water rights on state lands, and the Railroad Commission, which 

overseas oil and gas drilling, must monitor the effects of drilling on water quality 

(Sansom, 2008). The Railroad Commission has regulatory authority over water wells that 

are used by and for the oil and gas industry. Therefore, the commission plays a role in 

water management in Texas.  

RWPGs were mandated after Senate Bill 1 in 1997 and are composed of a minimum of 

eleven members. Members represent the following interests: the general public, counties, 

municipalities, industry, agriculture, environmental interests, small business, electric 
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generation, river authorities, water and groundwater districts, and water utilities (Sansom, 

2008). Water user groups are represented in the composition of each RWPG. The 

membership of the groups is important because it can be influenced by any of the 

represented entities, or from outside the organization. Regional groups are often 

comprised of more than eleven members, often from the same or similar fields. When this 

happens, those interests may more strongly influence the direction of the plan.   

Besides the internal distribution of power within the organization itself, there are other 

conditions which drive dominance among RWPGs in the state water planning process. 

Many regions simply have more resources available to them than others, whether 

financial or otherwise. Water-rich areas in the eastern part of the state that benefit from 

higher rainfall totals, however, still need the resources and expertise of good planners to 

help manage water. Many cities and utilities simply have more financial resources to 

commit to the regional process than others, particularly wealthier cities. Regions with 

major metropolitan areas therefore benefit from their urban area’s wealth and resources. 

With options from which to choose, groups in these urban areas profit from sophisticated 

help from design, research, or technical consultants. In addition, many regions have 

politically connected members on their board that wield influence both internally and at 

the state level.  

The situations described here reinforce inconsistencies and nuances between groups, 

thereby driving a process that is imperfect in its ability to represent all interests in the 

regions equitably. However, given the bottom-up nature of the planning process, in 
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contrast to a top-down approach, regions are represented better than they would be in a 

state water planning process was entirely executed in Austin at the TWDB.  

3.2 THE MINIMUM 20 PERCENT MANDATE 

3.2.1 Origins of the percentage 

The minimum 20 percent mandate in the SWIFT was a number negotiated between 

various interested groups in the process of drafting House Bill 4 in 2013. These 

collaborators are different than those just discussed and included lawmakers, 

environmental groups, and non-profit groups focused on water in Texas. During an 

interview, a staff member of the House Natural Resources Committee stated the Texas 

Legislature knew that approximately 11 percent of the current SWP funding requested 

from political subdivisions for water infrastructure was comprised of reuse and 

conservation projects (Fazio, 2014). Yet, the SWP states that 34 percent of future water 

need by the year 2060 should come from conservation and reuse strategies (Texas Water 

Development Board, 2015). The Committee realized the gap between the target of 34 

percent and the current costs of projects at 11 percent. To set the floor at 34 percent may 

have encouraged unrealistic pricing of some water projects, meaning possible cost 

inflation in order to achieve the goal (Fazio, 2014). Setting the minimum at 20 percent, 

however, communicates that municipalities and entities seeking funding need to work 

harder to address water needs through conservation and reuse (Fazio, 2014). The Texas 

House Natural Resource Committee realized that the minimum would be a challenging 

target to meet for many entities and considers the floor a goal that is attainable.  
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Many environmental groups in the state also hoped that 34 percent of the SWP projects 

financed through SWIFT could be met through conservation and reuse practices. Ken 

Kramer of the Sierra Club stated in an interview that discussion over a conservation and 

reuse percentage had been circulating for some time before the 2013 legislative session, 

and that there were groups in Texas advocating for a much larger number—around 50 

percent. Yet his impression was that the House Natural Resources Committee in 2013 

reasonably negotiated for a floor of 20 percent conservation and reuse funding to meet 

future water needs in the SWIFT plan and that this was a good compromise for all 

involved in the negotiation (Kramer, 2014).  

3.2.2 Challenges of meeting the minimum 

The 20 percent mandate is a floor—it would be desirable from the point of sustaining the 

state’s water supplies if conservation and reuse totals were higher. Yet, many people 

interviewed during the research for this thesis speculate on whether or not the 20 percent 

floor can be met. Given that 20 percent is considered cumulative in the five years 

between State Water Plans, and the first series of SWIFT funding comes only two years 

before the next cycle of state water planning, it is possible that the 20 percent will not be 

met this first round. A staff member with the TWDB understands the abbreviated 

timeline during this cycle of funding and states that funded projects “will increase in 

number as the program moves along with more precise guidance from us and an 

increased attention to such projects during the planning process” (Anonymous, January 

22, 2015). He emphasized that because the window between 2015 and the next state plan 
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in 2017 is brief that the Water Board will be “relying heavily on outreach to get 

conservation and reuse applicants in the door” (Anonymous, January 22, 2015). In 

January and February 2015, the TWDB conducted meetings and funding workshops 

every week in some area of the state in order to help educate municipalities, cities, 

utilities, planning groups, and engineers about which projects met the requirements. Yet 

it could still be challenging to fund conservation and reuse at the full 20 percent or more 

if entities include traditional infrastructure projects such as conveyance pipelines and 

reservoirs to their plans rather than conservation and reuse.  

To complicate matters, in January 2015, the TWDB began to consider whether or not to 

allow conservation and reuse strategies without capital costs a place in the applications 

for funding from SWIFT. This presents challenges to the planning groups. They must 

amend their plans and submit them to the TWDB, and then the SWP actually must be 

amended to include those plans (Texas Water Development Board, 2015). This process 

takes time.  

Furthermore, the definitions of conservation, reuse, and innovative water strategies are 

not defined well, which could lead to legal problems in the future. Brown, formerly of the 

Energy Center at The University of Texas Law School, explains that because of 

unspecified language in the SWP as well as SWIFT, there could be problems in how the 

minimum 20 percent set-aside is determined (Brown, 2014). For example, Brown states 

that reuse is not defined in either the SWIFT statutory framework or in the TWC. Yet, the 

definition of conservation in the standard Texas water law can have one of two meanings: 
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“(1) the development of water resources; or (2) the reduction in water use or loss” 

(Brown, 2014). The second definition encompasses water reuse, but the first expressly 

encompasses innovative water strategies such as desalination. Currently, according to the 

TWDB, innovative water solutions are not part of a conservation strategy. Through this 

example, the potential problem becomes clear if the TWDB does not take steps in the 

future to clearly define the different types of water.  

3.3 THE CHANGING LANDSCAPE OF TEXAS AND ITS IMPACT ON WATER 

Texas’ landscape is changing from one that is extensively irrigated for agricultural use to 

a one that is increasingly more urban, suburban, and exurban. Exurban areas are bedroom 

communities that lie even further away from cities than suburban areas, usually close to, 

but not integrated with these areas (Steiner, 2008). Over half the water in Texas has 

traditionally been used for agricultural purposes, with much of the irrigation occurring on 

crops along the coast, and in three regions (Texas Water Development Board, 2015). 

Those regions are: Region A, the northern Panhandle; Region O, the southern Panhandle; 

and Region M, the Lower Rio Grande Valley. The SWP states that irrigation use was just 

over 10 million acre feet per year in 2010 and by the year 2060, TWDB predicts irrigated 

agricultural use will decline by 17 percent to 8.3 million acre feet per year (Texas Water 

Development Board, 2015). Other factors such as improved farming practices impact 

irrigation use. These changes will affect the distribution of water with increasing use in 

higher density regions around the state, many of which are located in arid or semi-arid 

regions.  
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Figure 4: Water demand projections in Texas   

 

Rural unincorporated communities outside GCD jurisdiction must be considered. There is 

often unregulated groundwater use in these areas. Chapter 54 of the TWC, adopted in 

1971, authorized the creation of MUDs. MUDs, as well as other special districts, are 

often located in rural or exurban areas. Today, developers use MUDs as their primary 

infrastructure financing tool for new residential development. Currently there are more 

than 950 MUDs in Texas, with over 500 located in the Houston area, and a growing 

number in the Austin and Dallas metropolitan areas (Galvan, 2007). These districts 

present special challenges to water sustainability. The TCEQ can issue permits for 

Note declining irrigation use while municipal use increases by 2060 (Texas Water Development Board, 

2012, p. 137). 
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MUDs; however, lack of proper enforcement mechanisms and compliance checks has led 

TCEQ to approve MUDs that allow development in areas with insufficient water 

supplies. As a result, MUD-driven growth lacks long-term vision, and inhibits the ability 

of counties and municipalities to develop sustainably.
2
 

As these two examples show, Texans will experience a shift in water need, creating its 

own set of challenges. Hydrologic conditions across the state create an uneven 

distribution of water, which does not necessarily support growth in the major 

metropolitan areas. For example, average rainfall in far East Texas averages 59 inches a 

year in areas near the Gulf Coast. In contrast, El Paso, in far West Texas, receives an 

annual average of eight inches (Sansom, 2008).  

Expanding metropolitan areas exacerbate the problem of growth in places with 

insufficient water resources. A large portion of Texas’s population is concentrated in one 

of those areas. This region is called the Texas Triangle, identified as a megaregion by 

America 2050, an initiative of the Regional Plan Association. The Texas Triangle 

consists of metropolitan areas from the East Coast of Texas to the arid north central plain 

and southward toward San Antonio on the Edwards Plateau. As described on the America 

2050 website, as metropolitan regions expanded in the second half of the 20
th

 century, 

their boundaries began to blur, creating what are called megaregions. These megaregions 

are linked by characteristics such as “interlocking economic systems, shared natural 

                                                 
2   Much of this paragraph was taken from an assignment for a class project in PA 388K, “Texas Water 

Policy,” fall 2014, titled, “Water and Growth: Land use/Water marketing/The rush to reserve 

groundwater/Water Purveyors/Utilities” by the author, Owen Chilongo, Margaret Cook, and Jesse Libra. It 

has not been published. 
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resources and ecosystems, and common transportation systems” (America 2050, p. 1, 

2015; Steiner, p. 3, 2011). The Texas Triangle includes four large and growing 

metropolitan areas: Houston, Dallas-Fort Worth, San Antonio, and Austin. America 2050 

predicts that by the middle of the 21
st
 century, 70 percent of the population of the state 

will live in one of these four metropolitan areas (America 2050, 2015). Of those areas, 

only Houston receives abundant rainfall.  

However, Houston has its own water-related challenges. Excessive groundwater pumping 

has caused significant subsidence since the 1970s (Harris-Galveston Subsidence District, 

2014). Houston now diversifies its water sources, relying less heavily on groundwater. 

Dallas-Fort Worth, Austin, and San Antonio, the other major metropolitan areas of the 

Texas Triangle, receive less average rainfall and face significant challenges to meet water 

needs to serve exploding populations.  

Given the transition in Texas from agricultural to urban use, conservation and reuse are 

important concepts to promote. In fact, it is imperative to develop alternative strategies to 

supplement natural rainfall and traditional water sources such as reservoirs. A good 

example of an alternative is the City of Wichita Falls in North Central Texas. After three 

years of severe drought, Wichita Falls turned to significant conservation efforts as well as 

direct-potable reuse for their water supply. Direct-potable reuse, jokingly called “toilet to 

tap,” is water recycled from wastewater systems and cleaned to potable standards (Kofler, 

2014). Direct-potable reuse and conservation in this city have created a sustainable 

situation.   
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Texas has been traditionally dominated by a rural ethos, at least in legislative circles, 

which has an impact on policy. However, this situation is evolving with recent political 

changes. As mentioned earlier, 70 percent of the population of the state by 2050 will 

likely reside in the Texas Triangle, plus a significant number in and around El Paso. The 

majority of people in Texas already live in urban areas (America 2050, 2015). However, 

many of the large agricultural areas in the state remain rural and legislators who represent 

them face decisions about how to meet their constituents’ needs as political pressure 

regarding water changes. Having conservation and reuse options as part of the water-

infrastructure mix will become increasingly important, and those changes have their 

foundations in what is happening now as the SWIFT funding process begins.  

3.4 GROUNDWATER AND SURFACE WATER IN TEXAS: TWO STYLES OF 

GOVERNANCE 

Texas governs water in two ways. It is important to understand the basic governance 

structure and why it matters to the conservation and reuse set-aside in the SWIFT 

process.  

Groundwater has been determined by the rule of capture since 1904, when a Texas 

Supreme Court case, Houston and T.C. Ry. Co. v. East, established that the rule of 

capture was a real property right (Ashworth & Jensen, 2011; Johnson & Ellis, 2013). 

Rule of capture means that the surface property owner has the right to pump as much 

water from under his or her land, regardless of the effect on neighboring wells unless the 
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property falls within the jurisdiction of a GCD, the details of which are discussed below 

(Kaiser, 2011).  

Surface water in Texas, on the other hand, is governed by a system called prior 

appropriation. There were two earlier governing practices regarding surface water in the 

state. The first was influenced by Spanish and Mexican civil laws that prevailed when 

Texas was a Republic between 1836 and 1840. Later, English riparian doctrine replaced 

the civil law. Riparian doctrine lasted until 1895, and allowed water use on riparian land 

and did not repeal the right to that water even if it was not used (Kaiser, 2011). The Texas 

legislature gradually adopted prior appropriation in the early part of the 20
th

 century after 

a series of dry years. Yet, the legislature allowed many of the water rights granted under 

both older systems to remain, causing conflicts (Kaiser, 2011). In the 1960s, the Texas 

legislature merged civil and riparian doctrines and created a system whereby landowners 

could convert older water claims to rights under the new system (Kaiser, 2011).  

Both types of authority have their challenges. In an effort to apply some structure to the 

governance of groundwater, the State created a mechanism for forming GCDs. These 

districts were first established in the late 1940s and imposed rules on pumping in many 

places in Texas, yet not all areas in the state have these districts. To complicate the 

situation, GCDs follow political, rather than hydrologic, boundaries. This means that 

many times, rules in one GCD may be different than its neighboring district, even though 

the underground water originates from the same aquifer. To begin to alleviate some of 

these problems, the 74
th

 legislature in 1995 began the process of creating Groundwater 
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Management Areas (GMAs) (Texas Legislature). In Water in Texas, Sansom (2008) 

explains the reasoning behind creating these new area jurisdictions: 

To address the varying rules and plans of groundwater districts, the 

legislature expanded the role of GMAs. [These] generally follow aquifer 

boundaries; although in some cases other factors such as political 

boundaries were used….The groundwater districts in each management 

area have to agree on the desired future conditions of their area. These 

conditions include water levels of the aquifer, water quality, and spring 

flows at specified time in the future (Sansom, 2008, p. 183). 

There are 99 GCDs in Texas and 16 GMAs (Texas Water Development Board, 2015). 

GCDs were created, as Ronald Kaiser states, “to deal with the harsh consequences of the 

capture rule,” but are often underfunded and incapable of creating meaningful regulations 

(2011, p. 43). Proponents of GCDs counter that they are the best suited to consider local 

needs (Kaiser, 2011). GMAs have yet to become important entities in the process for 

more comprehensive, regional management of groundwater, largely because they, too, 

are underfunded and lack adequate scientific resources and organizational structures that 

promote implementable decisions.  

In contrast to the private property nature of groundwater in Texas, surface water under 

the prior appropriation doctrine is owned by the state and is held in trust for its citizens 

(Sansom, 2008). The TCEQ is the state agency authorized to issue permits for all surface 

water in the state, including streams, rivers, lakes, and reservoirs. Those permits are 
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subject to many requirements including whether the water will be used “beneficially” and 

whether there is enough water available for the potential permit to be granted (Sansom, 

2008). According to both Sansom and Kaiser, most surface water in the state has already 

been allocated.  

As it relates to SWIFT, the two separate styles of water governance in Texas are 

important considerations. Since there are almost no “traditional” surface waters left to 

allocate in the state, entities have begun to realize that conservation and reuse offer 

solutions to water supply problems and that they are some of the only types of surface 

water left to appropriate. Further, implications of the separate governance styles 

increasingly inhibit a comprehensive conservation policy in Texas. Butler and his 

colleagues foresaw this problem in a report about the Texas Triangle Megaregion in 

2009. They observed:  

Groundwater in Texas is considered private property and in order for 

metropolitan areas to use this water they must purchase water rights from 

property owners. Surface water, on the other hand, is owned and 

controlled by the State of Texas. This presents a conflict between the 

state’s ability to regulate and conserve water and the heavy reliance on 

ground water by each metro area (Butler et al. 2009, p. 26).  

As stated above, if the state is prohibited to regulate groundwater, it cannot create 

effective policy for its control, including decisions about conservation. Sansom (2008) 

observes that between 94 and 97 percent of land in Texas is privately owned, which 
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means the vast majority of groundwater in the state is privately owned. One potential 

problem is illustrated best by a recent development in one large metropolitan area. San 

Antonio recently voted to build a pipeline to transfer groundwater 150 miles from a 

county east of Austin to the city. If Texas owned and regulated groundwater and held it in 

trust for its citizens as it does surface water, that source could have been requested from 

the state and secured much closer to home, perhaps on land San Antonio owns within the 

city limits. Austin is another example that could benefit from extracting groundwater on 

city land if it were regulated and permitted by the state. Many Austin residents drill wells 

of their own which enable them to maintain green non-native lawns without adhering to 

city water utility conservation restrictions (Harmon, 2012).  

Another serious issue is emerging in the case of the 150 mile San Antonio pipeline that 

would be avoided if groundwater was governed by the state. San Antonio will not need 

all the water in the pipeline for many years and in the meantime, is willing to sell it to 

growing exurban areas along the route. These homes and businesses will rely on this 

water but when San Antonio officials finally decide they need the water, will providers 

have put measures in place for other supplies? Neena Satija hints at this type of problem 

when she states, “Texas' approach to managing groundwater is increasingly incompatible 

with the demographics and growth patterns of the state” (2015, p. 1). 

Potential problems include the fact that the state cannot equitably distribute water without 

massive infrastructure projects such as pipelines that cross areas within the state. If cities 

and growing municipal areas do not engage in diverse water supply strategies now, the 
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situation could become one where competition between urban areas to secure rural 

groundwater is common. Such situations do not encourage innovative thinking. It will 

have been dis-incentivized because of short-sighted solutions and a lack of regulation for 

water near or under their own cities and towns.   

Texas’ two-pronged water governance system presents problems. Melosi states the 

problem very clearly when he asks, is water “a part of the commons or subject to 

ownership” (2011, p. xiii)? This is the dichotomy in Texas: it is both. Because of this 

issue, it is a vital resource that defies “control and management” (Melosi, 2011, p. xiv). 

The state can allocate surface supplies, but it is limited on how it can govern 

groundwater. As resources become scarcer, citizens will witness more conflicts. 

Diversification by using SWIFT funds will help but more should be done to change 

groundwater law if we want an equitable water future.  

3.5 CLIMATE CHANGE AND OTHER FACTORS TO CONSIDER 

3.5.1 Climate change, the unspoken factor 

Climate change is recognized now as a global phenomenon affecting everything from 

human health to the environment. The Texas Legislature has not acknowledged human-

induced climate change as a factor in state water planning (Satija, 2014). However, some 

individual planning groups may take human-induced climate change into consideration 

without acknowledging it. The SWP focuses on a planning scenario that anticipates 

explosive population growth and demand-side water management based on the 1950s 

drought of record. As Satija (2014) points out, supply-side issues will affect Texas if the 
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climate change science is correct. Leading scientists as well as the state climatologist, 

John Nielsen-Gammon, and Jay Banner from The University of Texas Environmental 

Science Institute, accept that human-induced climate change is occurring and will affect 

water issues in Texas. Nielsen-Gammon predicts climate change will affect water supply 

between 5-15 percent, which is significant (Satija, 2014). Banner and his colleagues 

predict that: 

Texas is extremely susceptible to significant future climate 

variability and has the strong potential of extreme stress on its 

water resources. This fact, coupled with a rapid and concurrent 

population growth, will likely push water supply and demand 

issues in the state, especially in the urban areas, to the “breaking 

point.” Texas has one of the world’s most robust economies, but if 

sound, scientifically based water infrastructure and water 

management strategies are not implemented, Texas could face 

serious social, economic, and environmental consequences (Banner 

et al., 2010, p. 2).  

Climate change is an issue for which Texas must plan in order to ensure adequate 

water supplies for future generations. Diversity in the state’s water supply is an 

astute way to combat some of the negative impacts of this phenomenon on the 

state’s natural resources.  
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3.5.2 Land use and water 

Texas is the third fastest-growing state in the nation following Nevada and South Dakota 

and development naturally follows (Theis, 2014). Land-use planning is a factor related to 

scarce water supplies. Despite this fact, the SWP as well as the regional plans give little 

or no reference to land-use planning. For example, should water law drive land use? Hays 

County, south of Austin, is currently embattled in a dilemma about how best to provide 

water to sprawling subdivisions and exurban development. Water is scarce, yet 

development is booming in this county. Housing costs are lower there, and even with 

increased costs of commuting into Austin, Hays County remains a popular place to live. 

While it is true that many strategies such as GI, innovative water, RWH, and reuse may 

be able to help provide supply to areas such as these, it would be optimal to have plans in 

place and the water source proven in sufficient long-term supply before development 

takes place to assure future resources. Preemptive planning based on water availability 

models rarely occurs, even in a state where supply is dwindling, and the reason for this in 

Texas is that most development is taking place in unincorporated areas with no 

regulation. In Texas, counties do not have development codes as do urban areas. In a state 

with most of its growth occurring in these regions, securing water sources ahead of 

improvements is optimal but unlikely.  

The discussion about considering water sources before development is taking place in 

some states. Chapman University in Orange, California hosted a conference in 2003 on 

the topic of whether water law should drive land use. According to Craig Anthony 

Arnold, the conference attracted much attention. In his article, “Is Wet Growth Smarter 
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Than Smart Growth? The Fragmentation and Integration of Land Use and Water,” 

Arnold proposes the idea that growth and land use should be sustainable with respect to 

aquatic ecosystems and water resources (Arnold, 2005). Some Texas planners in large 

urban areas are beginning to take into account water resources when developing city or 

municipal regulations or codes. For example, Arnold (2005) highlights that Austin and 

San Antonio city governments have advocated either land set aside for watershed 

protection or codes that prohibit development too close to sensitive watersheds. Again, if 

conservation and reuse strategies, as well as other procedures, are considered in light of 

supply-side methods and land-use planning, new technologies will be considered in the 

plans.  

3.5.3 The energy-water nexus 

One last consideration for the context of this research is that the SWP and the regional 

plans rarely acknowledge the intricate connectivity of water and energy. As supplies 

dwindle, it affects energy production. “Thermoelectric cooling represented 38% of 

freshwater withdrawn nationally and 45% of all water (fresh and saline) withdrawn in 

2010, and the broader energy sector’s water use (including biofuels) represented around 

14% of water consumed nationally” (Carter, 2015, p. 5). In the case of drought, energy 

production could be severely hampered, affecting the economy and also the population. 

Especially in cases of drought, high water use for energy production is a very good 

reason to introduce recycled water. Similarly, transporting water has associated energy 

and water costs. The greater the distance, the more of both are consumed.  
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In the context of this research, it is important to understand who is involved in regional 

water planning and what agendas they bring to the table. Other factors mentioned in this 

chapter are relevant for state water supply planning, whether or not the TWDB and the 

Texas legislature acknowledge they are. Finding alternative water management strategies 

is imperative to mitigate climate change, to address the implications of the energy/water 

nexus, and to advance smart growth for land-use planning. In the coming chapters, the 

research will reveal what strategies have been implemented or may be components in the 

first round of SWIFT funding. First, Chapter 4 describes historical reasons why a 

conservation-based approach has strong roots in Texas.   
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Chapter 4: Conservation-based vs. Project-based Supply Methods in 

Texas 

Texas will benefit not only in water supplies, but in terms of becoming a national leader 

in conventional water planning strategy, if it can muster the political will to examine 

serious conservation-supply methods rather than relying heavily on project-based 

procedures that have been popular for the last 60 years. This chapter considers context, 

history, and economic reasons for practical conservation-based approaches to water 

management in the state. 

4.1 CHANGING APPROACHES 

Water planning in Texas has been project-based since the creation of the TWDB. As an 

example, a total of 45 new major reservoirs were recommended in the first state water 

plan proposed after the TWDB became an agency in the late 1950s (Griffin, 2011). 

Interbasin transfers were also a popular way to provide supply from water-rich areas to 

more arid areas of the state. Over 200 interbasin transfers have occurred since the 1960s. 

After Senate Bill 1 in 1997, this procedure became more difficult because it required 

public hearings and extensive permitting to approve the transfer process (Griffin, 2011).  

Approaches gradually shifted after 1997. Then, in 2003, Senate Bill 1094 created a Water 

Conservation Task Force. This group created a BMP guide, and continues its work under 

a new name: the Water Conservation Advisory Council. The Council is composed of 23 

members appointed by the TWDB. Its mission is: 



 58 

To establish a professional forum for the continuing development of water 

conservation resources, expertise, and progress evaluation of the highest 

quality for the benefit of Texas—its state leadership, regional and local 

governments, and general public (Texas Water Advisory Council, 2014).  

One TWDB staff member interviewed for this research noted that conservation projects 

increased significantly from the 2002 to the 2007 SWP. From 2007 to 2012, there was an 

increase in reuse rather than conservation (Anonymous, December 10, 2014). Senate Bill 

181 in 2011 created a water use conservation calculation method and guidance document 

in order to help improve conservation reporting procedures; yet there is little evidence 

this resource has been used (Texas Water Advisory Council, 2014). 

The SWP for 2012, again following a series of very dry years, provided more urgent calls 

for using drought conditions as a planning mechanism. With the passage of the SWIFT 

legislation, the emphasis on conservation increased because of the minimum 20 percent 

mandate. SWIFT sets the tone for a return to using conservation as a serious strategy for 

building water supplies.  

4.2 HISTORIC, PRAGMATIC WATER-SAVING METHODS IN TEXAS  

Large infrastructure projects to supply water in Texas are a relatively recent 

development. Project-based planning is only about 60 years old. Before the drought of 

the 1950s, Texas was a state that relied heavily on notable practical approaches to water 

supply. Currently, however, there are barriers to many of the same types of strategies. But 

given Texas history of conservative, pragmatic water use, this is actually ironic.  
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The sheer size of the state and its varied climate and topography give Texas its character. 

Donald Meinig, a geographer whose classic book on Texas provides insight to its people 

and regions, states, “Texas is a confluence of physical and cultural factors which have 

produced its uniqueness” (Meinig, 1969, p. 17). Few states can boast of rich coastal land, 

high plains, rugged mountain ranges, and fertile agricultural areas within their borders. 

Throughout its history, Texas has attracted settlers seeking independence and land on 

which to exercise freedom without fear of governmental intrusion (Meinig, 1969). 

Precisely because of the state’s variations in terrain and climate, settlers often found 

living in Texas challenging. The land they settled was not always easy to work. Some of 

the most scenic areas of the state are prone to drought and have poor topsoil and limited 

resources, such as the Hill Country. Throughout its history, settlers were innovative 

regarding water and other natural resources. For example, an extensive network of 

irrigation canals called acequias once provided water for San Antonio residents as well as 

those outside the city (Porter, 2009). Farmers in the Rio Grande Valley still use this 

technique yet are beginning to enclose the systems to stop evaporation (Tomas M. 

Rodriquez, 2015 ).  

Small-scale, efficient approaches to enhancing water supply have a long history in the 

state. However, for years, large infrastructure overshadowed smaller projects. While 

reservoirs and other project-based methods have merit, it is time to recall that smaller-

scale conservation approaches contribute to efficiency.  
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For example, Texas is at the forefront of using RWH as a technique. The National 

Conference of State Legislatures lists Texas and Ohio as the states with the most 

comprehensive approaches to RWH (2013). Texas enacted many laws regarding the 

practice of using rainwater. For example, the state requires RWH systems on state 

buildings with roof area over 50,000 square feet in areas with at least 20 inches of rainfall 

annually. Further, homeowners associations cannot deny residents the ability to install 

systems. The state has rules that allow indoor potable use (National Confrerence of State 

Legislatures, 2013). The TWDB has a RWH manual that is available in PDF form on 

their website 

(http://www.twdb.texas.gov/innovativewater/rainwater/doc/RainwaterHarvestingManual

_3rdedition.pdf). The RWH page from the TWDB Innovative Water Group states, 

A renewed interest in this time-honored approach of collecting water has 

emerged in Texas and elsewhere because of escalating environmental and 

economic costs of providing water by centralized water systems or by well 

drilling. The health benefits of rainwater and potential cost savings 

associated with rainwater collection systems have further spurred this 

interest (Texas Water Development Board, 2015).  

Other traditional ways of collecting, conserving, and reusing water have historical roots 

in a state with a history of drought. Collecting various other sources of water such as 

graywater recall times when Texans used all sources of water available to them. These 

methods have new, high efficiency technologies associated with them for use in a variety 

http://www.twdb.texas.gov/innovativewater/rainwater/doc/RainwaterHarvestingManual_3rdedition.pdf
http://www.twdb.texas.gov/innovativewater/rainwater/doc/RainwaterHarvestingManual_3rdedition.pdf
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of settings. The main point for this discussion is that conservation and its root word—

conserve—portrays an approach that is actually more reminiscent of Texas cultural 

heritage than large-scale projects backed by big businesses and big government.  

4.2 ECONOMIC INCENTIVES FOR CONSERVATION-BASED APPLICATIONS 

Another barrier to using conservation is that these strategies are not associated with a 

material good, which is the way we have been used to providing for water projects in the 

past 60 years. Building infrastructure has provided many firms and businesses in Texas 

and elsewhere a significant number of jobs and revenue for years. Many developers, 

planners, engineers, lawyers, architects and landscape architects, and construction firms 

have benefitted from the state’s recent history of expensive projects. However, smart 

conservation techniques will also provide jobs and revenue, albeit in different sectors 

than we are accustomed. For example, if landscape planners embrace low-impact 

development and GI principles, design and engineering firms would benefit financially. 

Such projects will enhance water supply and help keep polluted stormwater from entering 

our waterways. Developing and implementing many of the technologies that make 

conservation possible will provide economic development while at the same time 

introducing technologies that create more sustainable water resource infrastructure.  

In conclusion, conservative approaches mirror Texans’ ideals about independence and 

self-reliance. Though water planning in Texas has largely ignored this philosophy in the 

last 60 years, it is time to re-introduce pragmatic approaches updated using new 

technology. Doing so will create jobs and economic activity in business sectors different 
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than in the past. It is also important to engender conservation mindedness in a new 

generation of Texans through education, as well as demonstrating that diverse approaches 

will have merit in the future as they did in the past. Chapter 5 will examine approaches in 

the current SWP, and will set the stage for later recommendations that look toward the 

future.  
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Chapter 5: Conservation, Reuse, Auxiliary, and Innovative Water 

Management Strategies in the Regional Water Plans 

This chapter examines regional planning in Texas in the context of how certain strategies 

are classified, thereby lending themselves to financing by SWIFT or not. The difference 

between conservation and reuse in the plans is explained. Other types of water 

management methods that are innovative, yet not considered conservation or reuse, are 

also examined. Finally, one other category of water, called auxiliary, is discussed. The 

state regional planning process is briefly discussed. Finally, this chapter analyzes 

expenses in the 2012 SWP for reuse, conservation, and innovative water, showing the 

comparison of their costs. The reader should understand which water management 

strategies could be considered for SWIFT funding and which could not at the end of the 

chapter. The reader will have an idea of the scope of conservation and reuse projects with 

capital costs in the SWP by the end of the chapter.  

5.1 ANATOMY OF A PLAN  

All regional water plans follow a basic structure and are lengthy documents, with some 

measuring over 2000 pages. The basic outline follows: 

Executive Summary; 

Chapter 1: Description of the region, including: economic activity; water related features; 

current water uses, sources, and supply; list of water providers in the region; agricultural 

and natural resources; threats and constraints to water resources, both in the public sector 

as well as the natural and agricultural sector; 
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Chapter 2: Population and water demand projections; 

Chapter 3: Analysis of currently available water supplies;  

Chapter 4: Identification, evaluation, and selection of water management strategies 

including: water conservation and reuse evaluation; methodology for evaluating water 

management supplies; and recommendations for different groups within the region; 

Chapter 5: Impacts on recommended water management strategies including those on 

natural resources; 

Chapter 6: Water conservation and drought management recommendations; 

Chapter 7: Description of how the regional plan is consistent with long-term protection of 

the state’s water resources, agricultural resources, and natural resources; 

Chapter 8: Unique stream segments, unique reservoir sites, and legislative 

recommendations; 

Chapter 9: Infrastructure funding recommendations; 

Chapter 10: Plan approval process, including a recommendation about public outreach 

and communication to water user groups, to water suppliers, and to other regions (Texas 

Water Development Board, 2012). 

Regional plans are created by consultants from engineering and environmental advising 

firms hired by the RWPG. City planners from the region, as well as other water user 

groups such as irrigation districts, help create the plans (Tomas M. Rodriquez, 2015 ). 
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Many of the plans use more than one engineering firm to help write a plan. These firms 

are listed in the first few pages of the document, including the names of the engineers and 

staff involved. Many of the firms employed by RWPGs help write plans for other groups 

in Texas. It is not unusual to see the same firm listed as consultant on two or more of the 

documents. In fact, The Texas Tribune recently reported that one Texas firm, Freese & 

Nichols, was paid over half the $13.7 million in money allocated by the TWDB to help 

prepare regional plans, evidence of their significant involvement (Satija, 2015). How this 

impacts choices for strategies is a concern in a state as large and varied as Texas, where 

diversity is important in natural resource protection.  

At first glance of the regional planning document, the process seems daunting; however, 

the TWDB provides many resources to groups creating the plans. Staff members from the 

TWDB are assigned as Regional Development Team members and function as advisors 

to the groups. TWDB website contains links to important resources such as drought 

prediction models, regional planning information, population and water demand 

projections data, socio-economic analysis, as well as other statistics necessary for state 

water planning (Texas Water Development Board, 2015).   
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Figure 5: One firm’s dominance in the field of water planning in Texas   

 

From top: Region J (Plateau region in West Texas), C (Dallas, Fort Worth), I (East Texas) , and F (West 

Texas) Regional Water Plan document covers from four RWPGs that used the engineering firm Freese & 

Nichols to help create their documents (Texas Water Development Board). 
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Though each document is sophisticated, containing information and data about the 

region, some plans include more detailed content than others. For example, the Regions C 

and H documents are longer and more detailed, probably because of dense population in 

these areas. Region C is the Dallas-Fort Worth area and Region H encompasses Houston 

and its surrounding area. The plans also vary in their presentation styles. Some have 

numerous charts and high-quality graphics, while others have the basic information with 

fewer flourishes.  

The plans, once approved, are uploaded as PDF reports to the TWDB website and 

become available to the public. Documents from the two previous planning cycles in 

2001 and 2006 are also available on TWDB website. Later plans are notably more 

detailed, many with high-quality graphics absent in earlier documents, indicative of an 

evolving process. The TWDB combines these documents in one final SWP, but it is 

important to note that the SWP is actually a collection of 16 separate plans, not a 

comprehensive one. The SWP resides on the TWDB website, in both PDF form as well 

as an interactive form, making it very user friendly (Texas Water Development Board, 

2015). 

Since Senate Bill 1 was passed in 1998 to restructure to an aggregated system of 

planning, the process has become a continual five-year cycle. Once planning documents 

are submitted to the TWDB, the process begins again. For example, the fourth planning 

cycle is current, yet guidance documents for the fifth planning cycle and the 2022 SWP 

are already available on the TWDB website.  
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5.2 REUSE IN THE PLANS 

5.2.1 The difference between conservation and reuse strategies 

Conservation and reuse definitions are discussed in Chapter 2, section 2. Aside from the 

definitions, one of the main differences is the technology supporting the methods. 

Another distinguishing factor is whether the water has already been used, or simply 

conserved. Many conservation measures do not have technology or processing time 

associated with them, as do all reuse strategies. For example, municipal conservation 

measures often involve scheduled watering days for lawns or education about saving 

water. This is considered demand-side conservation and is not usually a candidate for 

capital expenditures, an important consideration explained later. Agricultural 

conservation measures involve technology, but usually it is cutting-edge crop irrigation 

equipment related to the type of system that delivers water. Often, these types of 

conservation improve water delivery methods through more efficient piping or canal 

lining. In many cases of agricultural conservation, the equipment is a mix of high and 

low-technology. 

5.2.2 Reuse  

Reuse is also called “recycled water,” “reused water,” or “reclaimed water” (Texas Water 

Development Board, 2013). Texas Administrative Code Title 30 § 210.3 defines reuse as, 

“domestic or municipal wastewater which has been treated to a quality suitable for a 

beneficial use” (Texas Sectretary of State, 1997). Direct reuse occurs when water is used 

in an application such as plant irrigation, for example, on a golf course. It may be stored 
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first or taken to the site via piping or infrastructure of some kind, yet the water travels 

directly to its end use, hence the name.  

Indirect reuse occurs when wastewater is treated and released into a body of water, 

usually a river or stream, to mix with natural flows. This water is often reused by 

municipalities downstream by industry, and it also improves environmental flows to the 

water body, thereby enhancing aquatic life. Reused water can be treated to potable or 

non-potable standards.  

Direct-potable reuse, a process currently receiving attention in Texas, occurs when 

municipal wastewater is treated to potable standards and sent back into the drinking water 

supply. This process was not permitted in the state until recently after Big Spring near 

Midland-Odessa and Wichita Falls in north Texas began to use this method to augment 

their water sources, which were historically low. The Big Spring plant began operating in 

spring 2013, and distributes two million gallons of highly treated wastewater for drinking 

water supplies to citizens in the area (White, 2013). The Wichita Falls facility opened in 

2014 and is capable of supplying up to 50 percent of the town’s drinking water (Kofler, 

2014).  

Reuse is an important source of water. In many situations, water demands can be easily 

met with reuse because the need is close to the source. This saves energy for transporting 

the water and purifying it, a good example of the water-energy nexus. Additionally, reuse 

possibilities increase as population grows (Freese & Nichols, Allan Plummer Associates, 
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Inc., CP&Y, Inc., & Cooksey Communications, Inc., 2010). However, reuse is not 

without potential issues.  

Mary E. Kelly notes that cities already recycle much of their water, but as demands on 

supply becomes greater, cities will find uses for more of this water: “Increasingly, 

…cities are looking to reuse–or even sell–the treated effluent [from sewage treatment 

plants] for green space irrigation, use in cooling towers, or other nondrinking 

consumptive uses” (Kelly M. E., 2011, p. 139). In Texas, metropolitan areas reuse high 

quantities. David Jassby and his colleagues state that Bexar County, in which San 

Antonio is located, leads the state in daily use at 37.8 million gallons per day (Jassby et 

al., 2011). Other counties with high use include Collin (29.0), Potter (13.9), Midland 

(10.5), and Travis (9.4) (Jassby et al., 2011 p. 218). Interestingly, Travis County uses less 

reclaimed water than two other counties with lower populations (Potter and Midland).  

During dry times, indirect reuse accounts for much of the instream flows in many rivers 

and streams. If supplies are diverted, downstream communities, cities, and aquatic life 

could suffer. Kelly quotes a Science Advisory Report to the TWDB that suggests 

reserving “10% to 30% of return flows for environmental flow purposes” (Kelly, 2011, p. 

140). Recycling water, if relied on too heavily, will become the subject of litigation and 

controversy in the future. Diversifying water sources and conserving supplies might 

offset this issue.  
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5.2.3 Analysis of how many plans have reuse and the types  

Many regional plans mention reuse as a strategy, yet only ten of 16 contain some version 

of reuse with associated capital costs. Most forms mentioned in the regional plans are 

simply indirect or direct reuse. Region M (Lower Rio Grande Valley) has a project called 

“potable reuse” for the city of Weslaco, but it is unclear from the definition in the 

document whether this is direct-potable reuse for drinking water purposes (Texas Water 

Development Board, 2015).  

Many RWPGs have included direct reuse in their industrial sector. For example, this 

water is used in cooling towers, in steam electric power generation, and cities directly 

recycle it for irrigation on golf courses, or other municipal needs. Expansive reuse 

projects, such as the direct-potable reuse projects in Big Spring and Wichita Falls, may be 

necessary in the future. Recycling water is expected to increase by 65 percent in 2060 as 

compared to the 2007 SWP (Texas Water Development Board, 2015). The 2012 SWP 

projects that approximately 614,000 acre-feet of water per year will become available by 

2060 from existing water reuse infrastructure. In addition to the existing supply, the 2012 

SWP recommends obtaining approximately 915,000 acre-feet per year of new water 

supplies from water reuse strategies by 2060 (Texas Water Development Board, 2015). 

Reuse represents nearly 10 percent of all new supplies from recommended water 

management strategies in the year 2060. 

Reuse is considered part of the minimum 20 percent set-aside mandated through the 

SWIFT legislation, so it is important to examine costs. The following graph illustrates 
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capital costs for reuse projects in the 10 RWPG plans that contain them. Note the 

disparity in costs from a few hundred thousand dollars to over 2 billion dollars.  

 
 

Figure 6: Analysis of capital costs for reuse   

 

5.3 INNOVATIVE AND AUXILIARY WATER PRACTICES IN THE PLANS 

5.3.1 Types of innovative water use  

Innovative water technologies, according to the TWDB, include high-tech applications 

such as sea or brackish water desalination and ASR (Mancha, 2015). Innovative water, as 

defined by the TWDB, also includes both types of reuse and RWH. However, reuse will 

count toward the minimum 20 percent set-aside in SWIFT. RWH has finally been defined 

as a conservation strategy by the TWDB and as such, will also be counted toward the set-

aside. 

Note discrepancy in capital costs for reuse strategies in the ten regional plans that contain them (Texas Water 

Development Board, 2015). 
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One additional distinction between brackish and seawater desalinization and ASR, and 

reuse and RWH is that the first two methods develop new sources of water whereas the 

last two strategies either reuse water or retain it for use on site locally. For the purposes 

of this research, the focus will be the study of innovative water technologies since they 

are creative ways to enhance water supply. It is especially noteworthy, in light of the 

discussion on capital costs, to consider the price of these strategies compared to reuse and 

conservation, providing another reason to examine them.   

Reuse has been defined, and conservation will be fully discussed in the next section. 

Desalinization and ASR deserve explanations as important ways to create new sources of 

water in Texas. Brackish water desalinization has grown in popularity in the past decade. 

Additionally, desalinization and ASR currently receive attention from planning groups 

and the TWDB. During a TWDB meeting in September 2014, Chairman Carlos 

Rubinstein and member Kathleen Jackson both commented on the frequency with which 

cities, municipalities, and planning groups ask the TWDB about these two technologies. 

They requested the director of the Innovative Water Group visit regions to promote the 

technologies (Texas Water Development Board, 2014).  

Both types of desalinization treat water too salty for drinking or potable use to a lower 

standard of salinity. The process is technologically intense, requiring expensive, as well 

as extensive, equipment. The procedure is energy intensive, increasing demand on the 

subscribed power plant and generating more pollution in the process. The brine waste 

associated with desalination must be disposed of in a way that avoids environmental 
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damage. For example, seawater desalination plant brine disposal usually occurs in nearby 

bodies of water. The brine’s weight causes it to sink to the sea floor without mixing. The 

brine includes traces of chemicals that harm aquatic life (Einav et al., 2003).  

Brackish desalination also creates brine that must be disposed. As with sea water 

disposal, this process presents challenges to the environment. Brackish brine is often 

discharged directly into a sewer system in municipal areas. However, the disposal fluid 

must meet discharge criteria and not be so voluminous that it overburdens the system. 

There are other methods of brine disposal, including evaporation ponds for smaller 

amounts, or deep well injection. Both depend on the specific geology of the region, 

public perception of the process, and in the case of deep well injection, the brine may 

actually have to be treated first to reduce suspended solids (Judd-Henrey et al., 2005). All 

types of disposal result in negative environmental consequences. With proper planning, 

those consequences can be minimized. 

ASR takes excess water from various sources and injects it into a secure aquifer 

underground for recovery when needed. There are currently two cities in Texas that use 

this technology—San Antonio and Kerrville (Kalisek, 2014). There are advantages to 

ASR over reservoir storage due to the high evaporation rates of surface water. The 

challenges to ASR include finding an aquifer with favorable conditions that do not result 

in water loss once it is injected, subsidence, or degradation of fresh water in the same 

aquifer. In 1995, the Texas Legislature passed House Bill 1989 which protects the rights 

of landowners above such aquifers and also preserves the rights of GCDs. These 
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provisions could open the possibility of conflict with either landowners or GCDs unless 

the ASR process is well planned. Perhaps these issues are part of the reasons that, as 

Kalisek points out (2014), Texas has been slow to adopt the technology. Kalisek’s article 

notes that states both to the east and west of Texas use ASR at a higher rate (Kalisek, 

2014).  

 

Figure 7: ASR facility operated by SAWS   

 

In the current SWP, there are 64 instances of proposed ASR and brackish or seawater 

desalination projects, totaling just over three billion dollars and promising to deliver 

Settling pond at the Twin Oaks ASR facility operated by the SAWS. Photo by William Niendorff, 2015. 
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391,000 acre feet of water by the year 2060 (Texas Water Development Board, 2015). 

Therefore, ASR and desalinization are important ways to enhance state water supply, but 

do not count toward the minimum 20 percent conservation and reuse set-aside. The two 

strategies are expensive technologies and both, especially desalination, present 

environmental risks that may outweigh benefits.  

 

Figure 8: Analysis of capital costs for innovative water methods   

 

5.3.2 Auxiliary water technologies 

There is one additional category of water found in the regional plans, the use of which 

will enhance supplies and should be seriously considered in future. This category is 

described in this study as auxiliary water, which includes: use of RWH; graywater; 

stormwater capture using GI (and to augment ASR facilities); air conditioning condensate 

Note discrepancy in capital costs for innovative water methods from the ten regional plans that contain these 

procedures (Texas Water Development Board, 2015). 
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recovery; and brush control. People assume these methods add little to the water supply, 

yet consider that graywater is as much as one-third of household water use (City of 

Tucson, 2015). Additionally, a report for the 80
th

 Texas Legislature in 2006 on RWH 

potential concluded as much as 38 billion gallons of water annually could be provided if 

10 percent of roof area in the state of Texas were utilized for rainwater catchment (Texas 

Rainwater Harvesting Evaluation Committee, 2006). This represents 1.4 percent of the 

projected need in 2060 during drought. During wet conditions, capture potential 

increases. These two examples illustrate the potential for auxiliary water to serve as one 

tool in finding additional sources in Texas. 

RWH is a time-honored approach to collecting water locally, meaning energy is saved 

since the water must not be transported (Kalaswad & Arroya, 2008). RWH, like the other 

methods described here, can be used in a variety of settings, including larger-scale 

applications providing significant amounts of water. For example, the Hancock 

International Airport in Syracuse, New York installed a RWH system in 2013 on the 

60,000 square foot roof and supplies the flushing fixtures in the building with treated 

rainwater rather than using potable water (Harris, 2013). Key findings in the report 

referenced above by the Texas Rainwater Harvesting Evaluation Committee states that, 

“There is a significant untapped potential to generate additional water supplies in Texas 

through rainwater harvesting, particularly in urban and suburban areas” (2006, p. 2). 

Advantages to collecting rainwater are that it can help reduce peak demand in urban 

areas, it slows stormwater runoff during rain events, it reduces pollutants from entering 



 78 

storm sewers, and, perhaps most importantly, rainwater can provide a redundant source to 

facilities such as hospitals, nursing homes, orphanages, emergency management 

facilities, and many other institutional settings. These facilities have redundant energy 

supplies, but no water back-up. With proper filtering, rainwater becomes as clean as 

potable water and often healthier because it is not a purveyor of pharmaceuticals often 

found in city water supplies and requires little or no chemical treatment. Further, in rural 

areas of Texas, rainwater, graywater, and air condensate recovery may be the only source 

of water for residents.  

Graywater systems are becoming more popular with homeowners but can also be sized 

for use in commercial or industrial settings. Graywater is defined in Texas as:  

wastewater from clothes washers, showers, bathtubs, hand washing 

lavatories and sinks not used for the disposal of hazardous or toxic 

ingredients. Graywater cannot include water from clothes washers 

used for washing diapers, sinks used for food preparation, toilets, 

or urinals (Water Conservation Advisory Council of the Texas 

Water Development Board, 2013, p. 124).  

Graywater residential systems have been successfully integrated in Australia and are so 

common that state government websites have pages devoted to educating the public about 

the process. For instance, see: (New South Wales Government, 2014; Government of 

Western Australia, 2015). Tucson, Arizona, also has guidance on graywater systems on 

their water utility website (City of Tucson, 2015). The Texas Conservation Advisory 
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Council calculates graywater use can save between 22 and 30 gallons per person per day. 

Residents can water plants or use the water to stabilize concreate slab foundations during 

drought (Water Conservation Advisory Council of the Texas Water Development Board, 

2013).  

Financing private systems with public money is discussed later. If this becomes a 

possibility, graywater technology, along with RWH, air condensate recovery, and lawn 

replacement programs may become eligible for financing by SWIFT. Additionally, if 

graywater systems were sized in urban areas to meet public need, another requirement for 

public financing, they many become eligible for SWIFT funding. Such an example would 

be sending graywater to ASR facilities from urban commercial property.   

Stormwater capture using GI technology does many things. It can be used on a site to 

collect water for later use to irrigate plants. Many cities now have regulations regarding 

catching this water on site to keep it from overwhelming drainage infrastructure during 

heavy downpours, particularly in cities with older systems that combine sewer and 

stormwater pipes. A pragmatic application in Texas, using both “low tech” and “high 

tech” solutions in tandem would be to capture stormwater via GI methods and send it 

back to an ASR facility.  

One example of an innovative city system is located in Syracuse, New York. Syracuse 

has no shortage of water as evidenced by the numerous lakes one sees on approach by air 

into the city. The innovation driver in this city was a combined sewer and stormwater 

system (Harris, 2013; Rouse & Bunster-Ossa, 2013). Syracuse city officials have 
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introduced GI tactics such as pervious pavement, bioswales, and rain gardens. 

Additionally, three public facilities, including the Hancock International Airport, the 

Carrier Dome sports complex at Syracuse University, and the Syracuse Center of 

Excellence in Environmental and Energy Systems collect snowmelt and rainwater to use 

in place of potable water to flush fixtures (Harris, 2013).  

 

Figure 9: Green roof, Syracuse, New York   

 

SITES, a rating program for landscapes similar to the LEED certification of buildings, 

promotes GI features as assets. The SITES website suggests, “Integrat[ing] 

multifunctional stormwater management features into site design to improve both water 

Roof slows and collects water on the Gateway Center at the State University of New York’s College of 

Environmental Science and Forestry. Photo by the author, 2013. 
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quality and aesthetics. [They] can provide calming views, spaces for restoration, and even 

opportunities for play and interaction with water” (Sustainable Sites Initiative, 2014, p. 

1). 

Figure 10: Rain garden slows water  

 

There are other GI strategies that help facilitate ecosystem services. “Ecosystem services 

are goods and services of direct or indirect benefit to humans that are produced  by 

ecosystem processes involving the interaction of living elements, such as vegetation and 

soil organisms, and non-living elements, such as bedrock, water, and air” (Steiner, 2011, 

p. 45). Water saving, water purifying, or water enhancing features of ecologically minded 

landscape management practices, whether at urban or individual scale, are considered an 

ecosystem service. Other techniques considered GI perform these services include rain 

Rain garden at the same complex shown above in Syracuse, New York. This project supports 

county-wide initiatives to keep stormwater from overwhelming drains. Photo by author, 2013. 
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gardens, green roofs, bioswales, land conservation easements, and pervious pavement. 

Young and his colleagues identify one city in Texas that has thought about integrating GI 

(Young et al., 2014). San Antonio planned for a southern redevelopment area of the city 

to incorporate GI features. Also, its water utility, San Antonio Water System (SAWS) 

successfully acquired land over the aquifer, its largest source of drinking water, in order 

to protect it. Young and his colleagues indicate that the city is in a “stage of contradictory 

GI development,” not fully utilizing the plans that were in place nor taking the SAWS 

initiative to the next level (Young et al., 2014, p. 2579).  

Air conditioning condensate recovery in the hot, humid climate in Texas could supply 

thousands of gallons of water to cisterns, to plants, or to cooling towers, thus reducing the 

need for potable water in these applications. Condensate recovery is also a good source of 

water during drier summer months. Systems located in large buildings produce 

significant amounts of condensate per day. For example, the Norman Hackermann 

Building at The University of Texas at Austin sends more than four million gallons of 

condensate a year back to cooling towers at the power plant on campus (U.S. Green 

Building Council, Central Texas Balcones Chapter, 2010). Jassby and his colleagues 

recognize that though it is difficult to determine exact amounts since case-specific 

thermodynamic analysis must occur, as much as 10 liters of water could be produced in a 

household on a typical hot humid day (Krishna quoted in Jassby et al., 2011, p. 220). 

Once technologies are developed for wider application of recovery systems, this water 

source will be significant.  
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Brush control, a strategy recently attracting attention in Texas as a supply enhancement 

method, can be used successfully in many areas with significant Ashe juniper and other 

brush species populations. Ashe juniper and other plants tap large amounts of water and 

are over abundant in dry areas of the state. For brush control to be effective, it must be 

used as a part of a comprehensive land management strategy carefully implemented to 

reduce species while considering the effects of erosion due to eradication. In a report for 

the Texas Center for Public Studies, the authors state that brush control and a “broad 

concept of land stewardship activities could produce a much more significant [water] 

supply” (Kelly et al., 2014, p. 41). One oft-cited Central Texas example of using brush 

control in tandem with sustainable land stewardship to enhance water supplies is the 

conservation success of David Bamberger, a landowner near Johnson City who has 

restored 5,500 acres at his Selah, Bamberger Ranch Preserve over 46 years. Mr. 

Bamberger eradicated most of the Ashe juniper on the ranch and re-planted native 

grasses. Since restoration began, previously dry springs have begun to flow, supplying 

the houses and a lodge on the property with water even during drought (Greene, 2007). 

However, the technique is both time and financially intensive.  

The TWDB staff recently described auxiliary water sources discussed here as “most 

likely” to be considered conservation strategies (Sutton, 2015). The revelation of this 

designation does not change the information in this thesis since there is only one instance 

of any of these strategies (brush control in Region F in West Texas) included with capital 

costs in the current plans. The implication of auxiliary water strategies is that they 
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provide more options to political subdivisions in Texas for help in conserving and 

diversifying water supplies. A varied supply will withstand periods of drought and 

population growth. It is a tool toward better environmental stewardship of resources, 

thereby providing further benefits for society.  

5.4 CONSERVATION IN THE PLANS 

All but two of the 16 regional plans contain conservation measures, yet only eight of the 

plans include capital costs. Those eight regions are not entirely the same as the ten 

planning regions that have capital costs for reuse in their plans. For example, Regions C, 

F, H, I, J, K, M, and O have capital costs for conservation in their plans, whereas regions 

B, C, E, F, G, H, K, L, M, and O all have capital costs for reuse in their plans. Some 

plans contain reuse, conservation, and innovative water solutions as well as other 

strategies. Some plans are more basic. The two regions that do not include conservation 

as a water management strategy are Region D (Northeast Texas) and Region P (near the 

Gulf of Mexico). Region D has rudimentary conservation strategies to reduce water use 

for municipalities to 140 gallons per capita day if a utility does not already meet that 

goal. Region P also pledges that their water providers will follow guidelines of the TWC 

regarding conservation, but did not formally submit plans to include in their document. 

The Texas Water Code requirements on conservation state:  

Texas Water Code requires water conservation plans for all municipal and 

industrial water users with surface water rights of 1,000 acre-feet per year 

or more and irrigation water users with surface water rights of 10,000 
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acre-feet per year or more. Water conservation plans are also required for 

all water users applying for a state water right, and may also be required 

for entities seeking state funding for water supply project (Texas State 

Legislature, 2011, p. 1).  

This requirement means certain water providers must have conservation plans in place 

regardless of SWIFT funding. And, the last sentence applies to SWIFT or any funding 

from the TWDB.  

As mentioned above, all regional plans reference the Water Conservation Advisory 

Board’s BMPs, the purpose of which is to provide reference and advice for conservation 

measures in agricultural areas, industrial water uses, municipal areas, and wholesale 

water users. The BMP guide for commercial and institutional users is forthcoming.  

Though the BMP guide is not the only source of information on conservation, it is 

heavily referenced, again, evidence of its influence.  

5.4.1 Examples of conservation in the plans  

Examples of conservation in the regional water plans range from basic to expanded 

municipal methods. There are also plans for irrigation conservation, wholesale customer 

conservation, agricultural sector conservation, and on-farm conservation. In the case of 

the 2011 SWP, wholesale customer conservation is linked to a specific use in Region I in 

East Texas: a water wholesale provider will replace all leaking meters at a facility (Alan 

Plummer Associates, Freese and Nichols, Inc., LBG Guyton Associates, & Walker 

Partners, 2010).  
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The most often cited types of conservation strategies in the regional plans are basic and 

expanded municipal conservation. The Region C (Dallas-Fort Worth) plan establishes a 

good definition of both types and is referenced here. Basic includes such measures as low 

flow plumbing fixture rules, public and school education, water system audits, leak 

detection and repair, pressure control, efficient clothes washer standards, water 

conservation pricing structure, and water waste prohibition. Expanded municipal 

conservation includes coin operated clothes washer rebates, residential customer audits, 

industrial/commercial/institutional water audits, water waste reduction, and site specific 

water conservation programs (Freese & Nichols, Allan Plummer Associates, Inc. , 

CP&Y, Inc., & Cooksey Communications, Inc. , 2010).   

As one public utility official expressed during a telephone interview, “Most basic 

conservation practices cities institute should be standard practice anyway” (Anonymous, 

February 3, 2015). The interviewee was referring to the strategies listed above, 

particularly water system audits, water conservation pricing structure, water waste 

prohibition, and leak detection and repair. The Texas Legislature requires all retail public 

utilities to file a water loss audit every five years, and if the entity has a loan through 

TWDB, it must file one every year for the life of the loan (Texas Water Development 

Board, 2013). This measure is a relatively new standard and more may follow in the 

future.  

If the strategies listed above may soon be standard anyway, how will this affect 

municipal conservation definitions in the future? It will prompt Texans to consider a 
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wider variety of methods. There are many other types of conservation which could be 

encouraged. Some options include rebates for technologies such as green roofs, RWH, 

and GI measures that slow, clean, capture, and divert water.  

5.4.2 Regional plans with capital costs vs. those without 

The scope of this thesis is to determine whether the planning groups will be able to attain 

the minimum 20 percent conservation mandate in the SWIFT plan. To evaluate the 

possibility, this research eliminated eight of the 16 regional plans because only half 

contained capital costs for conservation, a requirement for funding.  

Capital costs occur during construction, and include the purchase of land, buildings, and 

equipment used in the production of a good, or the rendering of a service (Collins English 

Dictionary, 2015). Once a structure or technology is built, expenses to operate are not 

capital expenditures. The challenge to planners and the TWDB in regard to the SWIFT 

funding is that many conservation projects do not involve capital costs. For example, 

rebate programs to replace inefficient fixtures do not involve capital costs. According to 

an interview with a TWDB staff member in January 2015, there may be forthcoming 

guidelines about how to fund projects without capital costs (Anonymous). As of the end 

of April, new guidelines have not been issued; therefore, projects still need to have 

associated capital costs.  

5.4.3 The eight plans with capital costs for conservation and how they differ 

The eight regional plans that include capital costs for conservation projects are: 
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 Region C (includes the cities of Dallas and Fort Worth) 

 Region F (located in West Texas and includes the cities of Midland, Odessa, and 

San Angelo) 

 Region H (includes the Houston metro area) 

 Region I (includes Beaumont, Tyler, Lufkin, and Nacogdoches) 

 Region J (includes Del Rio and Kerrville. Region borders Mexico) 

 Region K (extends from Austin down to the Gulf Coast ) 

 Region M (includes Brownsville, McAllen, Laredo, Harlingen, and Eagle Pass) 

 Region O (located in the Panhandle and includes Lubbock, Plainview, Levelland, 

Lamesa, Hereford, and Brownfield) 

This is a divergent, interesting set of regional plans that include parts of the Panhandle, 

the southern Edwards Plateau, the Gulf Coast, portions of Central Texas, the Rio Grande 

Valley, and three major metropolitan areas included in the Texas Triangle Megaregion. 

The regions represent most geographical areas in Texas and span from east to west. Only 

the far western part of Texas and the City of El Paso are not represented. The regions also 

depict a balance of rural, agricultural, industrial, and urban areas around the state. As 

with the areas, the conservation projects reflect varied water management strategies that 

respond to the unique challenges of each area. Studying the plans in this way fortuitously 

yielded interesting research results.  

The SWP includes a synopsis of capital costs for all water management strategies and this 

is where the research began. Once conservation costs were identified, each corresponding 
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planning group’s document was examined to understand the conservation strategy at a 

detailed level, along with the associated costs. A table with the breakdown of all 

conservation projects in the 2012 SWP including capital costs, and potential water 

savings, follows:  

 

Table 1: Conservation projects and costs in the 2012 SWP 

 

In summary, two regional plans include two or more conservation methods with 

associated capital costs. Four offer plans for irrigation conservation. One includes a plan 

for wholesale customer conservation, which is clearly defined in the plan as a meter 

replacement program. One plan considers brush control as a conservation method, and 

one plan includes capital costs for on-farm conservation.  

Region Type of project Costs Estimated H2O saved in acre ft. or H2O 

produced

Region C,

Dal las -Fort Worth

Bas ic municipa l  conservation $1.151 mi l l ion Sl ightly less  than 300K acre ft. saved by 

2060 for both bas ic and expanded 

conservation

Expanded municipal  

conservation

$480,774

Region F,

West Texas

Irrigation conservation $68.650 mi l l ion 72,247 acre ft. saved by 2060

Region H,

Houston

Irrigation conservation $757,436 77,881 acre ft. saved (plan does not state 

time frame of savings )

Region I,

East Texas

Wholesa le customer 

conservation

$1.400 mi l l ion 2 mi l l ion acre ft. saved by 2060 

Region J,

Plateau

Brush control $3.937 mi l l ion If 15,000 acres  are cleared, est. 

yield=10,500 acre ft./yr. of H2O 

produced

Region K,

Lower Colorado

On-farm conservation $3.812 mi l l ion 25,000 acre ft./yr. from 2020-2060

Region M,

Lower Rio Grande

Municipal  conservation $22.500 mi l l ion 32,793 acre ft. saved by 2060

Irrigation conservation $131.899 mi l l ion 218,783 acre ft. saved by 2060

On-farm conservation $191.569 mi l l ion 219,228 acre ft. saved by 2060 

Region O,

Llano Estacado

Irrigation conservation $345.7 mi l l ion 283,118 acre ft. saved by 2060

Conservation Projects by Region with Capital Costs in the 2012 SWP

Figures derive from individual regional plan or plan summaries (Texas Water Development Board). 
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The following graph shows the wide discrepancy, in visual form, of capital costs the 

regional groups allocated toward conservation strategies. The costs range from $757,436 

to nearly $400 million.  

 
 

Figure 11: Analysis of costs for conservation methods   

 

 

It is imperative for individuals to understand how much more money is allocated to reuse 

than conservation in the plans that contain both strategies. Proposed reuse projects, if 

funded through SWIFT, would outpace conservation projects more than six to one. This 

is a significant difference, the implication of which will be discussed later. The graph 

below represents the cost difference between reuse and conservation projects in the 2012 

Discrepancy between capital costs for conservation methods in the eight regional plans that contain them. 

(Texas Water Development Board, 2015). 
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SWP. Since both strategies contain capital costs, these projects could be funded by 

SWIFT money.  

 
 

Figure 12: Analysis of cost comparison between reuse and conservation strategies    

 

5.5 NEW DEVELOPMENTS SINCE FEBRUARY 3, 2015 

The first group of abridged applications for the SWIFT process was due on February 3, 

2015. A list of proposed projects is available on the TWDB website, making it possible to 

compare conservation projects from the 2012 plans with what was submitted in the 

abridged applications. The total amount of money requested in the first round of abridged 

applications for all types of projects—not only conservation and reuse—was over five 

billion dollars. The funds TWDB will provide for financing this coming fall will be $800 

million. A significantly higher amount of money was requested than will be allocated. Of 

Conservation 
$775,068,376 

Reuse 
$4,841,410,986  

Capital Costs Comparison-Reuse vs. 
Conservation  

Capital costs for conservation and reuse in 8 regional plans 

Reuse spending is more than six times that of conservation (Texas Water Development Board, 2015). 
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the five billion dollars, $198,547,185 was requested for conservation projects. Less than 

that, $155,821,200 was for reuse projects. Together, this total is half the possible amount 

available in the first round of SWIFT funding. As a result, the set-aside will be met by 

conservation and reuse if the money is allocated to the projects in the abridged 

applications. Note that if no reuse projects were funded for this cycle, conservation 

proposals alone would total almost 25 percent of the total amount of money being 

provided to the Regions. Final selections will be made by the TWDB after this thesis is 

published; however, a significant amount of conservation and reuse projects could be 

funded in 2015, meeting the minimum requirement for the set-aside as well as setting a 

precedent for future funding cycles.  

Conservation and reuse projects with capital costs are the only types of water strategies 

included in the minimum 20 percent mandate. Innovative water strategies ASR and 

desalination cannot be funded by SWIFT through the conservation and reuse set-aside. 

However, Texas water planners should observe how much money these procedures costs 

in comparison to others.  

The subject of the next chapter details the findings to determine what they mean for the 

SWIFT funding process and improving water supplies for the future of Texas.  
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Chapter 6: Findings 

This study reveals that reuse technology is oversubscribed in comparison to conservation. 

Other findings suggest Texans should consider projects at the local and individual 

homeowner or business scales as well as the regional level. Also, the first few years of 

SWIFT funding will provide funds for projects that support basic infrastructure. Texas 

should follow the lead of other places in the United States and around the world that have 

found ways to creatively fund projects that generate permanent water savings and 

enhance public supply, even when those procedures are on private property.  

6.1 MORE BIG INFRASTRUCTURE  

Before the February 3, 2015 deadline for the SWIFT abridged applications, research 

revealed reuse strategies could outpace conservation by six to one. Therefore, if reuse 

spending in future cycles of SWIFT funding mirrors projects proposed in the 2012 SWP, 

it will outpace conservation. However, in the first application cycle for SWIFT, 

conservation strategies were represented more frequently than reuse, and exceeded the 

minimum 20 percent set-aside. This trend could also continue.  

In addition, the two strategies of desalinization and ASR (innovative water, according to 

the TWDB) outpace conservation four to one according to the data in the SWP. The 

amount of funding the RWPGs proposed to spend on these methods is illustrated in the 

graph below.  
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Figure 13: Capital costs comparison among conservation, reuse, and innovative water technologies    

 

There are fewer innovative water strategies in the plans than reuse and conservation, yet 

they cost more money. Desalination plants are expensive to construct as is an ASR 

facility.  

Conservation activities in the plans are more numerous than innovative water projects 

and also outnumber reuse proposals. However, the SWIFT process will judge whether the 

minimum 20 percent set-aside is being met monetarily, not by number of projects. In 

other words, the TWDB will judge whether the 20 percent minimum is achieved not by 

whether 20 percent of the projects are for conservation and reuse, but by whether their 

costs equal 20 percent or more of the allotted funding. Since conservation projects are 

generally less expensive, this presents a challenge for meeting the minimum.  

$0 $2,000,000,000 $4,000,000,000 $6,000,000,000

Conservation

Reuse

Innovative

Total Capital Costs of Strategies, 2012 SWP 
(only reuse and conservation count toward 20 percent set-aside) 

Conservation

Reuse

Innovative

Note that innovative methods outpace conservation four to one, and reuse six to one (Texas Water 

Development Board, 2015). 
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Although there are 260 conservation projects with capital costs in the 2012 SWP, nearly 

half of them are small expenditures from Region C (Dallas-Fort Worth), which has 

designated a modest amount of funding for 126 of its municipalities for either basic or 

expanded conservation. This fact skews the actual numbers since most conservation 

projects have significantly more money associated with them. The following (Table 2) 

details the number of projects in each category:   

 

Table 2: Number of conservation, reuse, and innovative water projects in the 2012 SWP 

 

6.1.1 Implications  

There are three implication for the first round of SWIFT funding: 1.) the minimum 

conservation and reuse mandate will be accomplished; 2.) large infrastructure projects 

with high costs will also be funded more frequently because they are numerous; and 3.) 

the proposals for projects are not diverse.  

Large infrastructure projects continue to be a significant part of the RWPGs schemes, 

with ASR, desalination, and expensive reuse methods leading in potential resources 

Methods Number of Possible Projects Noteworthy

Conservation 260 *126 in Region C  (Dallas-Fort Worth) alone. These 

are small $5,000 to $10,000 expenditures for 

municipal conservation

Reuse 79

Innovative (ASR & 

desal ination)
64

*29 in Region M  (Lower Rio Grande) alone

Number of Conservation, Reuse, and Innovative Projects in the 2012 SWP

(Texas Water Development Board, 2015).  
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spent. Missing from the plans are extensive procedures for large infrastructure projects of 

the past such as reservoirs. The popular technologies in the 2012 SWP are ASR and 

brackish desalination. Sea-water desalination is less represented. All of these procedures 

are examples of today’s big infrastructure projects and are, like big projects of the past, 

expensive, centralized, and heavily engineered.  

Of the three possible types of reuse projects–direct, indirect, and direct-potable reuse–

only two types are included in the plans.3 Conservation strategies are limited in scope to 

basic programs and do not include any auxiliary water techniques such as RWH, GI 

stormwater capture, or graywater and air condensate recovery systems. Only brush 

control is considered in Region F’s plan. With the exception of municipal conservation 

schemes in Region C, smaller scale projects are missing. The 2012 plans lack variety and 

ambition.  

Large projects take years to plan and to build. As Kelly, an environmental lawyer in 

Austin questions, are RWPGs missing opportunities now to fund smaller projects in the 

five to ten year range by using the SWIFT process now (Kelly M., n.d.)? In a diverse, 

varied state the size of Texas, smaller projects may ensure sustainability in the future in 

case of brackish water shortages, lack of places to locate ASR facilities, and dwindling 

reuse opportunities.  

                                                 
3 In the Prioritization document dated February 2, 2015, Region M includes a direct-potable reuse project 

in Weslaco, Texas. However, the description does not specify whether the project will result in irrigation 

application, industrial use, or for drinking water (Texas Water Development Board, 2015). 
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6.1.2 Who influences the plans? 

RWPGs, as explained in Chapter 3, are important participants in the planning process. 

There are voting and non-voting members of the groups, all of whom can influence 

decisions. Members in one RWPG may be more politically connected in the state than 

those from other groups. The groups should be representative of interests in the region, 

but in reality, are not because of power and influence structures in each. Additionally, 

thinking of the RWPGs as facilitators rather than the actual people who devise and 

implement the plans is more indicative of the process. For example, two interviewees 

stated that the water user groups in the regions are aware of their challenges and know 

what projects they want to include without RWPG advice (Tomas M. Rodriquez, 2015; 

Anonymous, January 30, 2015). In other words, irrigation districts, cities, municipalities, 

and other groups submit their own plans to the RWPG that become part of the final 

document.  

Engineering and other consulting firms also shape the regional plans. The processes and 

techniques about which they are most familiar are included in regional documents. Since 

half of the 2012 regional water plans were produced by the same engineering firm as 

consultants, recommended strategies are similar.  

6.2 CONSERVATION PROJECTS IN THE NEAR FUTURE WILL BE BASIC 

The second finding from this research reveals the first few years of SWIFT funding will 

provide money for basic conservation projects. The majority of conservation procedures 

in the 2012 SWP are rudimentary. They include costs for leak detection and repair, water 
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system audits, replacing meters, and plans for water conservation pricing structures. The 

EPA estimates that 16 percent of water is lost through leaking pipes (U.S. Environmental 

Protection Agency, 2013). This situation illustrates the importance of leak detection and 

pipe repair. Interviewees also focused on basic maintenance structures such as leak 

detection. For example, Tomas Rodriquez, a city official from Laredo, explained the 

city’s strategies. While all good methods, they are basic, and include: moisture detectors 

for irrigation systems, meter replacement programs, leak detection, and water line 

replacement programs (Tomas M. Rodriquez, 2015). Ken Kramer of the Sierra Club 

advocated the most basic programs such as irrigation scheduling and leak detection rather 

than any large infrastructure projects such as desalination, evidence that basic methods 

have merit in Texas (Kramer, 2014). SWIFT money can fund these projects because they 

contain capital costs.  

6.2.1 Implications 

The fact that the first few rounds of SWIFT money will fund basic maintenance and leak 

detection indicates that our culture of conservation in the state is in its infancy. Despite a 

severely dry year in 2011 and reports of continuing drought, public water utilities and 

other water providers have not yet begun to rectify serious problems. It will take a 

number of years for the reality of severe drought to impact effective planning goals but 

having SWIFT money available may help speed repairs. 

Basic measures are important for conserving water in Texas. However, the fact that they 

comprise a large portion of our municipal conservation schemes at the moment is an 
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indication that our infrastructure may not allow planners to move beyond rudimentary 

schemes to more creative solutions. One example of a development that will aid in the 

future to make basic repairs part of routine maintenance is the requirement by the Texas 

Legislature that all public utilities preform a water loss audit every five years. If the entity 

has a loan through the TWDB, audits are required every year (Texas Water Development 

Board, 2013). This practice has become standard. In the meantime, SWIFT money may 

fill a void in solving basic infrastructure problems.  

6.3 QUANTIFYING CONSERVATION  

The third finding in this research is that quantifying conservation is important. If groups 

see accurate results of conservation savings, they are more likely to institute programs. A 

related observation is that groups need help with this task.  

Region H (Houston) is the only region studied that has spent considerable time and 

resources on quantifying conservation savings. However, other interviewees expressed 

concerns about the costs of conservation, without an idea of how to quantify them 

(Anonymous, January 30 and February 3, 2015; Cortes, 2014; Fazio, 2014). The results 

of evaluating costs are that Region H is aligned with the goals of the SWP in their group, 

and are in a better position to compete for funds (Cortes, 2014). Yet, the region has had 

help. They hired a consultant to gather data, quantify savings, and present findings to 

water user groups in Region H. Most RWPGs need help because this task is time-

consuming, a concern since the members are all volunteers. The task is also costly, which 

could inhibit groups from hiring consultants.  
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6.3.1 Implications 

State water planning is complicated. When a group applies for funds from a state agency 

for a program such as SWIFT, it is arduous. Conservation, like many sustainable 

initiatives, is hard to quantify, but can be done. RWPGs need additional models from 

which they can reference data about how conservation programs as well as specific 

technologies will benefit their regions. If tools were available that showed quantifiable 

savings for strategies, more RWPGs would employ a variety of methods, including some 

that would add diversity and sustainability to their programs. Currently, groups avoid 

procedures such as ecological land management, conservation easements, and GI 

stormwater retention and capture because of the lack of data on savings for these 

methods. Yet, these procedures are among the most productive and least expensive to 

implement.   

6.4 FINANCING CONSERVATION: A PHILOSOPHICAL SHIFT 

One anonymous interviewee from the TWDB stated that groups should include more 

capital costs for their conservation projects (December 10, 2014). Groups cannot include 

costs if they do not understand how conservation projects can be financed with public 

money, or if state laws do not allow it. The fiscal philosophy of Texas limits how we can 

finance conservation projects.  

6.4.1 Implications  

It is possible to support conservation projects with public money but it may require a 

different financing philosophy than the current one. Capital costs must be included in the 



 101 

project according to SWIFT rules, and many do not meet those criteria. However, what if 

we begin to think of these projects as a way to pay people for permanently saving a 

certain amount of water for a provider? If projects are counted as capital costs because 

the expense is protected by an agreement that ensures the savings are permanent, the 

resource becomes a lasting part of a utility’s infrastructure. For example, the city of Las 

Vegas, Nevada, wanted to encourage citizens to replace their water-thirsty lawns in the 

early 2000s. At that time, “per capita consumption of 350 gallons per day was double that 

of New York City, which gets ten times the rainfall of Las Vegas” (Glennon, 2009, p. 

12). Outdoor watering accounted for 70 percent of use in Las Vegas. The city offered $2 

a square foot of removed grass and the program escalated (Glennon, 2009). To make this 

a permanent savings on which the utility could rely, the city required the homeowner sign 

a restrictive covenant. This covenant became part of the property agreement and 

transferred with ownership if or when the home was sold. The city ensured the property 

would remain xeriscaped, meaning that plants and materials are selected because of their 

capacity to save water. Through this program, the city certified they were paying people 

for savings the utility could consider permanent.  

Water conservation has, as Brown argues, “a different type of infrastructure [need]” 

(2013, p. 1). Texas has something called a “gift clause” in Article III, Section 52(a) of the 

Texas Constitution that prohibits public entities from giving private persons public 

monies, yet the clause has been relaxed when the purpose has been for a specific public 

benefit (Luering, 2013). For example, in the 1990s, the TWDB authorized the use of 
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public monies in colonias along the Mexican border to install water and wastewater 

connections in order to facilitate safe drinking water standards and sanitary conditions. 

The TWDB determined that four tests had to be met in order to pass the gift clause test: 

1. Does the expenditure serve a public purpose? 

2. Are there sufficient controls on the expenditure to ensure that the public purpose 

will be carried out? 

3. Is the public protected in the use of public funds to accomplish the intended 

result? 

4. Has the political subdivision making the expenditure adequately considered this 

use of funds? (Brown, 2013; Kelly et al., 2014, p. 11; Luering, 2013; p. 1).  

Leuring points out that the TWDB has an opportunity to promote this type of financing if 

it does the following:  

defines water conservation as a public purpose in its prioritization 

and rulemaking processes, and if it ensures sufficient controls over 

the use of funds to achieve that purpose (such as audits of water 

savings, installation of water-saving devices and deed restrictions 

or other assurances for their longevity), the TWDB would likely 

have sufficient grounds to include customer-side municipal water 

conservation programs as eligible for SWIFT funds (2013, p. 1).  

If the TWDB initiates this type of funding for projects, it would positively impact 

creative and smaller scale conservation projects listed in this thesis.  
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6.5 EDUCATION ABOUT CONSERVATION  

Education initiatives can be financed through SWIFT if they have capital costs (Texas 

Water Development Board, 2015). As with other strategies, the challenge lies in finding 

capital costs for this type of initiative. The last finding, however, unveils how many of 

the RWPGs list education and public awareness campaigns as a strategy. Almost all the 

regional plans mention education. Public outreach about water issues, the hydrologic 

cycle, and the environment are excellent measures that enhance understanding. Even if it 

cannot be financed with SWIFT funds, Texans should find ways to fund these initiatives.  

6.5.1 Implications 

The fact that education or public outreach is included in most of the regional plans means 

Texans desire education about water conservation. If financing rules change, more 

education initiatives will be funded from SWIFT money, providing a service to the state.   

The last chapter provides recommendations for policy makers, academics and 

researchers, water planners, the TWDB, and RWPGs in the state.  

Chapter 7: Recommendations 

This chapter provides recommendations for policy experts and water planning specialists. 

It also suggests next steps in research and development, as well as educational support. In 

a state as vast as Texas, with various rainfall amounts and distinctive regions, varied 

programs for water supply planning are warranted.  
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7.1 INDIVIDUAL AND LOCAL SCALE CONSERVATION 

When Senate Bill 1 was passed in 1997, the state legislature put new emphasis on 

regional water planning. This was a positive development; however, in order to maximize 

water supply enhancement in Texas, more prominence on conservation methods at the 

individual and local scale is recommended.  

Of the eight plans on which this research focuses, Region M (Lower Rio Grande) was the 

most diverse, with funds earmarked innovative water procedures, reuse, and conservation 

(Texas Water Development Board, 2015). One reason for the variety is that water user 

groups from Region M are invested in each of their plans according to specific needs 

(Tomas M. Rodriquez, 2015 ). Region M also has severe water shortages. In addition, the 

region benefits from a rich cultural history of an organized Spanish governmental 

structure that continues to influence planning strategies at local levels (Meinig, 1969; 

Porter, 2009).  

It was beyond the scope of this research to examine more motives about how plans are 

organized; however, if individual water providers in the regions take seriously the 

opportunity to enhance supply based on their individual circumstances, methods would 

be varied and local needs would be better addressed. Without further research, it is 

impossible to know whether these groups are fully engaged in the process or if they 

simply take recommendations from firms creating RWPG documents.  

Additionally, state planners should not overlook the opportunity for individual users such 

as businesses and residential homeowners to partner in the water supply process. If 
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financing structures become favorable, there will be avenues for private entities to 

participate in water conservation strategies using SWIFT funds. The individual 

contribution cannot be overlooked. 

As in the past in Texas, conservation can be achieved by thousands of small strategies as 

well as large infrastructure projects. TCEQ finally has regulations in place to protect 

public health regarding methods such as graywater. There are numerous opportunities to 

save using local and individual project contributions.  

7.2 GO BEYOND THE BASICS AND QUANTIFY SAVINGS 

The recommendations in this section derive from two findings: most conservation in the 

state is basic; and groups need help quantifying savings from conservation to move 

beyond rudimentary projects.  

While basic conservation measures such as fixing leaking pipes is solid infrastructure 

management in the state, there are additional strategies in which to engage. Basic 

activities should be considered mandatory. These include meter replacement, expanding 

water audits annually for all retail users, and restrictions on outdoor watering. Once these 

become standard, cities and planners can institute creative and practical methods that go 

beyond basic infrastructure procedures that save water.  

Another recommendation is to amend or expand the Conservation Advisory Council’s 

advice to include an assortment of water conservation BMPs reaching further in scope. 

The council’s BMP guide is referenced often in the regional plans; therefore, it appears to 
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be the document planning groups use most to learn about recommended strategies and it 

should be expanded.  

For example, the TWDB should implement and advertise the RWH/Condensate 

Recovery BMP guide, which exists in a report on the TWDB website. It argues 

effectively for large-scale water recovery systems. The guide states the following: 

While residential cooling systems are unlikely to provide 

significant flows of condensate, Industrial, Commercial, and 

Institutional (“ICI”) installations with large cooling demands can 

produce significant amounts of condensate and should be evaluated 

for the dual RWH/Condensate Recovery system. Large ICI 

installations can implement rainwater harvesting (from roofs) as 

well as capture of stormwater for irrigation or other non-potable 

uses. New commercial developments are often required to have 

either stormwater detention ponds or water quality treatment 

structures. In either case, permanent storage can be added beyond 

that required and this storage can be used to retain runoff for later 

irrigation use. Large buildings that have or need French drain 

systems for foundation drain water should evaluate the potential 

for recovery of this resource as well (Texas Water Advisory 

Council, 2014).  
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To move beyond basic measures, the state must develop a method of costs analysis for 

conservation. RWPGs need help quantifying expenses to reach state goals. The TWDB 

provides support by maintaining demographic data, for example. If groups had precise 

numbers from which to base projections, they could better compare strategies, thereby 

making the best decisions for their region. The water user groups could use these data to 

apprise the public of benefits of conservation methods as opposed to others.  

The TWDB should create a conservation ombudsperson position with the agency to 

promote procedures and advice on quantifying savings as it becomes available. Currently 

the TWDB has a rural ombudsman who helps promote the 10 percent rural set-aside (the 

other set-aside mandated in the legislation) to state entities. This position began in 2013. 

The rural ombudsman’s main responsibility is to speak to users, answer questions, and 

increase communication between the regional planning groups, rural users, and the 

TWDB. The TWDB should add at least one conservation ombudsperson for each of the 

six RWPG teams at the TWDB, or as many conservation ombudspersons as it can hire.   

7.3 SHIFT IN FINANCIAL PHILOSOPHY 

Policy-makers and planners need help finding synergies between private financing and 

traditional approaches upon which the state might capitalize. Examples of this include 

changing the way we manage water by keeping it on-site through private collection 

(RWH, graywater use, and air condensate recovery), using GI to control stormwater 

runoff, using ecosystem services or ecological land management, and conserving land 

with easements to keep water supplies healthy.  
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Recommendations include the TWDB define water conservation as a public purpose in 

its prioritization and rulemaking process thereby enabling customer-side municipal water 

conservation that can be financed with public monies (Luering, 2013). This action 

requires a shift in philosophy about financing conservation strategies. One example is if 

entities begin to pay people for permanent water savings through programs such as lawn 

replacements. Making savings permanent requires formal agreements with the private 

business or person making the upgrades or installing the system, but this is feasible. In 

Texas, lawmakers and policy makers should strengthen gift tax laws to allow innovative 

synergies to occur.  

7.4 FUND CURRICULUM TO ENHANCE EDUCATION  

Texans are thinking seriously about how to educate citizens about water issues. A 

beneficial step for Texas would be a task force for water education that researches 

curriculum to adapt or create programs for Texans. Education should enlighten citizens 

about novel Texas cultural history related to early water use. Education should begin 

early and continue into the secondary years where courses on aquatic science already 

occur.  

Education should extend to post-secondary levels. The state should support research and 

development of advanced water capture technology, GI methods, and ecological land-

management techniques. State leaders should support the production of applied 

curriculum in water systems management for the community college and technical school 

systems. The subjects should include technical education on building and maintaining 
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recovery systems for graywater, rainwater, and air condensate. Other courses offered by 

community and technical colleges could include instruction on GI, ecosystem services, 

ecological land management and how these methods enhance and support water supply. 

High school aquatic science programs could benefit by adding information that enhances 

conservation theory. These actions will help to produce a work force of technical 

tradespeople engaged in new technologies. It will create jobs and provide instruction for 

how to maintain these systems. A good example of a community college leader in 

renewable and sustainable technology is in Eugene, Oregon. Lane Community College 

offers a two-year degree called Renewable Energy Technician in which students are 

prepared for designing and installing domestic solar electric and hot water systems (Lane 

Community College, n.d.). Texas community colleges and technical schools could 

become national leaders in the field of auxiliary water technology if they instituted 

programs such as these.  

7.5 SCENARIO PLANNING WITH MORE OPTIONS  

I recommend the SWP include more than one future planning scheme. The 2012 SWP 

documented one strategy for planning forward 50 years, rather than relying on a scenario 

approach that presented several planning possibilities. When a single-number approach is 

taken, it diminishes the ability for citizens to envision more than one possibility, thereby 

locking in the one strategy recommended (Kelly et al., 2014). Demand predictions in the 

SWP may not include an accurate picture of how Texans use water or will use water 

under conservation conditions. An observation by the authors of “Learning from 
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Drought: Next Generation Water Planning for Texas” identifies a relevant point when 

considering the future (Kelly et al., 2014). They argue that some water- infrastructure 

projects in Texas were the result of planning processes whose projected results have still 

yet to be realized. Therefore, any projects built using those projections are often not fully 

utilized or even needed (Kelly et al., 2014). Using single-number predictions, as our 2012 

SWP uses, aids in a less creative way of devising future scenarios. This approach lacks 

innovation needed for future planning.  

The following table summarizes recommendations:  

 

Table 3: Policy and research responses to water conservation through SWIFT funding  

Options for Policy Responses

Support Conservation Policy

Bas ic: Expand water loss  audits  annual ly to include a l l  reta i l  users  of any s ize.

Insti tute other s imi lar regulations  for bas ic infrastructure maintenance including 

meter replacement.

Financia l : Define water conservation as  a  publ ic purpose in the TWDB priori tization and 

rulemaking process  thereby enabl ing customer-s ide municipa l  conservation practices  

us ing publ ic monies  (Luering, 2013). 

Options for Knowledge Development and Dissemination 

Support Informed Decision-Making

Outreach: TWDB should develop Conservation Ombudsperson pos i tions  for each of 6 RWP teams.

TWDB adopt the Conservation Advisory Counci l 's  remaining BMP guides : Ex. 

RWH/Condensate Recovery Guide. 

Quanti fy: Develop a  method of cost analys is  for conservation s trategies . 

Scenarios : Include more than one planning scenario in the SWP. 

Support Research, Development, & 

Training

R&D: Research and development of advanced water capture technology, GI methods , 

ecologica l  land management techniques . 

Curriculum: Develop curriculum for high school , and technica l  and community col leges .

Education: 

Support conservation technology tra ining at secondary schools  and post-secondary 

schools .

Policy and Research Responses to Water Conservation through SWIFT Funding

Table by the author, 2015.  
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Chapter 8: Conclusions 

A ground-breaking development for Texas water planning, the SWIFT legislation passed 

in 2013. SWIFT is also an innovative example of Texas initiative and leadership on water 

issues. The addition of the 20 percent minimum conservation and reuse set-aside, as well 

as the 10 percent rural set-aside, legislators ensured areas needing funding will receive it.  

I hypothesized that state water planners would struggle to meet the minimum 20 percent 

set-aside. Results for the first cycle of funding indicate conservation projects will meet 

the mandate. In the future however, if funding choices for SWIFT mirror the project 

allocations in the 2012 SWP, reuse may outpace conservation more than six to one 

because of the associated costs. As predicted, the methods of achieving conservation are 

not diverse.  

Texas still relies on large infrastructure projects, but the types of projects have shifted 

from reservoir building and interbasin transfers to ASR and desalinization. If planners 

and engineers can turn from a project-based strategy to conservation-based methods, we 

will achieve diversity and sustainability. Additionally, conservation at the individual and 

local scales could contribute more. Once leaky pipes are fixed, Texas cities and other 

water user groups should move from basic measures to more advanced conservation 

methods. This will allow for variability.  

Colleges and universities should be engaged in researching and developing widespread 

application technology for recovery methods such as rainwater, graywater, and air 

condensate capture. Curriculum should be developed which supports educating a work 
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force for this technological sector. Landscape architecture programs at state universities 

should incorporate instruction about GI, ecological land-management techniques, and 

how ecosystem services add value to water management systems. In tandem with positive 

philosophical change about how to finance diverse projects at the private levels, Texas 

will develop leaders in balanced, sustainable methods to aid in water conservation, 

recovery, and management.  

Texans have a strong cultural heritage of independence and resourcefulness, tied in many 

ways to the land on which they settled and the difficulties associated with it. As 

geographer D.W. Meinig states, Texans think of themselves as “different” and its people 

“have a residue of certain values and related social attitudes and behaviors which 

sociologists have identified as especially characteristic of the main body of Texas 

population” (Meinig, 1969, p. 124). In terms of preserving our natural water resources 

and expanding our supply, this observation underscores a propensity for creativity based 

on Texans’ perception of themselves within the wider range of Americans. That 

creativity has manifested itself in a successful program of water supply strategies since 

the 1950s that were project-based and large in scope. The 20 percent minimum 

conservation and reuse set-aside in the SWIFT process could help propel a new direction 

toward conservation-based infrastructure and attitudes more in keeping with Texans’ 

distinctive cultural traits. It could also further enhance Texas water planners’ reputation 

as leaders in the nation.  
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Texans have an opportunity in the next few years to improve on the history of state water 

planning. Rather than continue to search for more reservoir or desalination sites in an 

already over-allocated landscape in a largely arid state, water planners should embark on 

a groundbreaking measures through pragmatic conservation. Diversifying regional plans 

will take a significant public relations campaign and educational efforts at local and state 

levels. It must involve all collaborators and influencers. There are innovative people and 

groups in the state with ideas and knowledge, and through the recommended approaches 

above, those innovators will enable conservation-based approaches to succeed in the 

SWIFT process.   
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