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Abstract 

Higher average temperatures and increasingly variable weather patterns 
coupled with expanding urbanization and water-intensive agricultural and energy 
systems are creating unprecedented stresses on water systems in the Western 
United States. This thesis examines the challenges to adapting Western 
waterscapes to changing climate conditions. The Austin Texas region is selected 
as a case study because of the area’s persisting drought and growing population. 
Using primary and secondary sources, including original interviews with 
representatives from water management agencies, policy documents and media 
coverage, the thesis evaluates how the city, regional and state water management 
institutions are responding to the region’s record-setting drought conditions and 
identifies the sociopolitical tensions that have been intensified by the drought. The 
thesis concludes with a discussion of tensions that are likely to continue shaping 
water systems in the Austin region and offers pathways through the political 
ecology toward a more adaptive and sustainable water system. 
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Introduction 

“Water is politics. Water is power. Water is sacred. Water is life.”-  Anne Whiston 
Spirn.1  
 

The history of the Western United States is inscribed onto its arid 

landscape by its waterways. From indigenous communities to modern 

metropolises, human settlements in the American West have shaped and been 

shaped by rivers, lakes, streams, and aquifers. Today, a network of dams, ditches, 

lakes and levees tell a story of the past while continuing to shape contemporary 

politics, power and livelihoods. It is useful to consider this interface between 

nature and society as a waterscape in order to “articulate, more explicitly, the 

linkages between water, power, politics, and governance" (Norman et al. 2012). 

The waterscape of Austin, Texas provides analogous conditions to many other 

western urban regions including its arid climate, dependence on groundwater, 

rising temperatures and declining aquifers (Gallaher 2013). Austin also presents 

unique challenges and complexities.  

This thesis examines the challenges that the contemporary western 

waterscape poses for climate change adaptation by examining a case of persisting 

and severe drought in Austin, Texas. Austin’s physical landscape, hard 

infrastructure, climate, law, policies and culture are woven together into a water 

system that is increasingly frayed by drought, a rapidly growing and shifting 

population and competing water interests, priorities and values. Austin’s 

conditions are consistent with the predictions by IPCC and other research 
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  Anne Whiston Spirn. “Congress Guide.” IFLA World Congress of the International Federation of Landscape 
Architects. The Netherlands. June 30- July 3, 2008.  
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institutions that many regions around the world will experience increasingly 

frequent weather extremes as a result of climate change. The challenges of 

increasing temperatures are coupled with expanding urbanization that diminishes 

and pollutes ground and surface waters. Sprawling impervious surfaces created by 

urban development limit the recharge of aquifers and rivers, bypass the soil’s 

water storage capacity, and increase the run-off of polluted water. Denver, 

Phoenix and Los Angeles, among other cities, face many of these issues and are 

simultaneously working to address them. 

Research and policy communities are focused on long-range climate 

change adaptation planning. The Austin case, on the other hand, provides an 

opportunity to understand how an existing hydroscape is adapting to a changing 

climate. The current discourse around water planning and management in the 

Austin region reveals barriers and opportunities for climate change adaptation. I 

will present these barriers and opportunities as themes in the conclusion of this 

thesis. These themes may point to areas where institutional reform is needed for 

effective adaptation or may suggest new adaptation approaches that work with 

existing sociopolitical structures. The goal of this research is to understand the 

challenges to creating an adaptable and sustainable water system in Austin and 

beyond.  

In this thesis I evaluate how the city, regional and state water management 

institutions are responding to record-setting drought conditions in the Austin 

region. First, I provide a background of the development of contemporary western 

waterscapes to help explain the Austin case study in a larger context, including 
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the history and challenges of water management that Austin shares with the rest 

of the Western U.S. as well Austin’s unique features and challenges. Following 

western water background, a review of the literature outlines the limitations of 

current water management systems and offers approaches for adapting 

waterscapes for climate change. Then, I establish Austin within its regional 

waterscape and review the region’s current climate conditions, taking into 

consideration climate change predictions in the region and beyond.  In my 

analysis I draw upon interviews, media coverage of the drought and policy 

documents to tell the story of how the region is adapting to the drought. The 

narrative of Austin’s waterscape highlights the complex relationships between its 

various water management institutions and the political, social and technological 

challenges for climate change adaptation. I conclude with sociopolitical tensions 

that will likely continue driving water planning and management in the region. 

Finally, I provide some possible pathways through the political ecology toward a 

more adaptive and sustainable water system for the Austin region. 

Methodology 

I focus on Austin, Texas as a unit of analysis or “case,” borrowing from 

Carla Willig’s definition of case study (Willig, C. 2008). Willig specifies that case 

studies are typically bounded in some way (ibid) and Chamberlin et al. (2004) 

define a single case study as “one particular entity or event at a specific time.” 

The extreme and sustained drought in Austin and the surrounding region provides 

a germane temporal boundary for this case study. By looking at the Austin 

region’s adaptation to the drought, hypothetical variables generated by scenario 
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planning are eliminated. Instead, I am able to evaluate the perceptions and 

reactions of current legal, social, political and technological systems in response 

to the changing climate in a western waterscape.  

I use primary and secondary sources to comprehensively describe the 

challenges the Austin region faces in managing water during extreme and ongoing 

drought. The resources examined in this thesis include five original interviews 

with representatives from water management agencies and organizations, policy 

documents and media coverage of water management in the Austin region since 

the beginning of the drought in 2010. 

Interviewees 

• City of Austin, Kevin M. Anderson Ph.D., Center for Environmental 
Research, Austin Water Utility 

• Austin Water Utility, David Greene, P.E., Climate Program Coordinator, 
Austin Water Utility 

• Heather Cooke, Legislative and Environmental Program Coordinator, 
Austin Water Utility 

• Clara Tuma, Public Information Officer, Lower Colorado River Authority 
• Jennifer Walker, Water Resources Coordinator, Sierra Club, Lone Star 

Chapter 
 

CHAPTER ONE 
BACKGROUND OF THE WESTERN WATERSCAPE 

In many ways Austin exemplifies the water tensions in the American 

West: increasing temperatures and expanding urbanization are diminishing and 

polluting ground and surface waters needed by cities, farmers, and ecosystems. As 

mentioned previously, the sprawling impervious surfaces created by urban 

development limit the recharge of aquifers, bypass the soil’s water storage 

capacity, and increase the run-off of polluted water. Water reservoir levels are 

dropping quickly and river waters are dwindling. Denver, Phoenix and Los 
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Angeles, among other western American cities, face many of the same issues and 

are simultaneously working to address them. Existing infrastructure that doesn’t 

manage drought and floods, and political borders that are incongruent with natural 

watershed boundaries pose significant challenges for climate adaptation. The 

literature suggests, however, that these spatial and infrastructural conflicts offer, 

and indeed, require innovations. This thesis will build a case for the importance of 

flexible water infrastructure and policy for effective climate change adaptation. 

Along the road to modernity many Western U.S. cities lost track of their 

rivers and streams. The consequences of the country’s forgotten water are 

increasingly apparent and problematic. Rivers that were once considered the 

wildest in the west presently trickle to a dry stop at their deltas. Pipes, 

overburdened with storm and wastewater, pollute oceans and lakes. Cities, towns, 

industry and agriculture have been molded around hard, inflexible infrastructure 

designed to minimize the presence of water in built environments while 

maximizing water extraction for human uses. For almost a century this hard 

infrastructure has continuously provided clean and reliable water to cities and 

farmers. 

Water development in the early 1900s quickly and dramatically altered the 

landscape of the Western United States, creating new lakes, disappearing rivers, 

and transforming arid land into fertile soils. Culverts were dug to control 

unwieldy streams, reservoirs built to provide abundant drinking water, and levies 

erected to hold floodwaters at bay. A “boom and bust” mentality, which views 

resource areas as stockpiles of goods, has dominated natural resource 
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management in the West since Anglo-European settlement (Reiniger 1997, 187). 

Water management is no exception. There are two federal policies that can be 

considered the cornerstones of water development in the Western United States.  

The 1862 Homestead Act drove settlers from the water-rich East Coast to the arid 

West with the promise of free land (Wilkinson 1992). Soon riverfront land was 

claimed. Incoming settlers were forced to cultivate land farther from water 

sources and there became an increasing need for irrigation systems. The 

Reclamation Act of 1902 paved the way for a federally subsidized network of 

dams, culverts, aqueducts, and pumps that continue to deliver inexpensive, high-

quality water to agricultural operations on arid western land. Large-scale 

infrastructure networks produced a seemingly endless water supply and held 

floodwaters at bay. This “prediction-and-control approach with an emphasis on 

technical solutions” still dominates the western waterscape today (Pahl-Wostl 

2007, 51).  

Since 1902 the Bureau of Reclamation alone has spent $21.8 billion to 

construct 133 water projects (Davis 2001, 527). This includes megaprojects such 

as the Hoover Dam and the lengthy aqueducts that transformed California’s 

Central Valley into the nation’s fruit basket (U.S. DOI).  

The New Deal institutionalized large-scale watershed and river basin 

planning and linked it closely with economic recovery and development. The 

linkage between water development and economic prosperity is a value that still 

resonates strongly today. During the New Deal, federal agencies, including the 

Natural Resources Board, National Resources Committee, and Natural Resources 
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Planning Board, were created to advance the protection, conservation, and 

utilization of natural resources. Forest protection, soil conservation and 

electrification were integrated into river basin level planning initiatives, with the 

Tennessee River Valley Authority being the most famous example. A centralized 

approach to water planning that coordinated with other areas of environmental 

policy and management continued through the 1960s and 70s (Wescoat 2000). In 

the late 70s a preoccupation with domesticating energy was coupled with a shift 

towards government devolution and deregulation. The Reagan administration 

repealed the Water Resources Planning Act and defunded many of the natural 

resource conservation agencies. This, compounded by mounting conflicts over 

water pollution, deflated regional water planning. The substantial authority given 

to states by the Federal courts and the constitution is the foundation upon which 

localized water planning has been built and is continually being reinforced 

(Gallaher 2013, 44).  

The Federal planning agencies responsible for installing large-scale 

infrastructure have become less effective and even obsolete, along with the hard 

infrastructure that they built (Wescoat, 2000). Without political support, regional 

watershed planning is largely absent from many areas facing regional water 

issues. River basins, agricultural systems, towns and cities formed by large-scale 

New Deal era infrastructure and agencies are now managed without the 

centralized support upon which they were constructed. Texas is a unique state, in 

which regional water management authorities still oversee surface and ground 

water. 



	
   9	
  

While environmental protection concerns and regulations have united 

some river basins across municipal and state lines, water planning today is largely 

driven by local watershed coalitions and plans filling the gap left by the 

dismantled federal agencies (Wescoat, 2000). These localized initiatives often 

focus on the water part of the watershed, and do not necessarily account for the 

communities (both human and non-human) that live within the watershed and are 

affected by water protection, planning and management. In addition, watershed 

boundaries rarely coincide with the political boundaries of jurisdictions within 

which policies are enforced. 

The shift toward localized planning creates a gap between the ecological 

and infrastructural scales but it also has grounded watershed management in local 

environmental concerns. Geographer Robert Mason characterizes the shift toward 

citizen-led ecoregional planning as the “Quieter Revolution in Land Use 

Management.” He describes the movement as effectively promoting ecosystems 

thinking by relying on broad stakeholder involvement, collaborative goodwill, 

negotiation, adaptive management, and limited deployment of fiscal and 

regulatory tools” (Mason 2001, 407). While projects vary in scale, most activity is 

happening locally through watershed organizations and land trusts (ibid, 412). 

On the federal level, the Endangered Species Act primarily drives river 

basin level conservation. Pacific Northwest salmon catalyzed watershed 

protections in the Columbia and Snake River basins of Oregon and Washington 

(need citation). More recently, disappearing Delta Smelt have spurred 

conservation efforts in California’s agricultural Sacramento San Joaquin Valley 
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(Sullivan, 2009). In Central Texas, the endangered Texas Blind Salamander 

(Typhlomolge rathbuni) has been both a rallying cry and a point of contention 

(U.S. Fish and Wildlife Service 2012 and Buchele 2012). This single-issue 

approach does not encourage comprehensive river basin coordination that 

concurrently supports urban, rural and ecosystem health.  The complexities of this 

discontinuous system are compounded by diminished natural resources, changing 

rural economies, and perhaps the most pervasive factor of all, climate change. 

 

CHAPTER 2 
LITERATURE REVIEW 

Limitations of 20th Century Water Planning in an Era of Climate Change: A 
Review of the Literature 

Climate change is rapidly transforming the policy and planning 

discussions around water systems planning and management. In recent years, the 

traditional approach to water management has emerged as limited, and in times of 

extreme conditions its failure can be devastating.  After a century of taming the 

country’s wild waters it has become clear that the prediction-and-control approach 

cannot respond to climate extremes and variability is (Pahl-Wostl 2006, 51). The 

complexities of water systems are “framed by decades or even centuries of prior 

human modification, are further complicated by questions about vulnerability and 

adaptation to climate change and its consequences. And all of this is run through 

with concerns about spatial and temporal equity and fairness, race and class, 

economic efficiency, and property rights" (Mason, 2012, 405). 

In the past two years, superstorms Irene and Sandy have led to the loss of 

lives and billions of dollars of damage along the eastern seaboard. In the west, 



	
   11	
  

prolonged drought and unprecedented forest fires increasingly strain water 

resources, threaten farms and homes and diminish ecosystems. The events have 

culminated as focusing events (Birkland 2006) that are creating momentum 

behind the planning for climate change adaptation in cities and regions across the 

U.S.  

“Modern agricultural and hydrologic systems that depend upon adequate 

water supplies to produce and function may not have the resilience to survive 

much beyond the observed “worst case scenario” droughts of the past” (Cook et 

al., 2007, 96). The intrinsic connection between land use and water systems is 

well established (Palmer et al. 2009). Large infrastructure is built to reduce risk, 

which encourages imprudent development in flood plains and drought areas. 

When the infrastructure fails the results can be disastrous. This self-enforcing 

system creates a “sharp threshold separating complete protection from disaster” 

(Pahl-Wostl 2007, 51). 

In addition to creating high-risk environments, large-scale, hard 

infrastructure also diminishes natural and built environments. Waterways have 

been largely severed from day-to-day human life and water dependent 

ecosystems. This disconnection limits people’s understanding of the role healthy 

watersheds play in protecting against flood and drought. In his seminal work, 

landscape architect Randolph Hester writes, 

"Why [do] engineers insist on putting water in pipes, diminishing the joy 
of water running free, disconnecting us from topography, and encouraging 
the ignorance of place. Rigid, single-purpose infrastructure is one 
opportunity lost” (Hester 2006, 257). 
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Adapting Water Systems: A Review of the Literature 

Governments, international task forces and communities have developed 

frameworks for new approaches to adapting water systems to climate change. 

Although varied in their scale and institutional approach, proposed adaptation 

frameworks offer common themes from which a new generation of water 

planning may be evolving (Gleick 2011, 150). Adaptation strategies have shifted 

toward approaches that consider non-physical socio-cultural aspects (Fratini et al. 

2012 and Gleick 2011, 150). While many of the adaptation frameworks suggest 

large-scale socio-political shifts or highly technical solutions, the sustainable 

water management approaches offered by Peter Gleick and his colleagues in The 

World’s Water Volume 7 (detailed below) are well suited to the scale and 

conditions in the Austin, Texas case study. Gleick’s approaches inform my 

evaluation of the Austin’s water management responses to drought. Gleick 

describes two levels of approaches for sustainable water management. The broad 

themes included in the first level are echoed by the adaptation approaches offered 

throughout much of the literature. First level approaches include: 

• Planning for changing climatic conditions 
• Transition from a focus on increasing water supply to a focus on 

reducing water demand 
• Decentralized water management (Pahl-Wostl, 2007) 
• Increased stakeholder participation (Pahl-Wostl, 2007; Füssel 

2007; Paavola and Adger 2006, 595) 
• Regional watershed level planning that coordinates local 

management [This approach is not explicitly offered by Gleick but 
is prevalent in the literature (Hester 2006, 148; Newson 2009; 
Quevauviller 2010)]. 
 

Gleick also offers a “‘soft path’ approach that defines a new strategy for 

more sustainable water management and use and recognizes the limits to 
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traditional approaches” (Gleick 2011, 150). The second level, or soft path 

approach, includes: 

• Local water-supply options 
• Greater water conservation, use efficiency, and reuse  (e.g. 

graywater and recycled water) 
• Managing local surface and groundwater resources together 
• Smarter use of economics (e.g. water pricing and innovative 

markets) (Vawda et al 2011) 
• Developing better urban and agricultural practices to retain water 

(e.g. low impact development, rainwater harvesting and 
conservation tillage)  

• Implementing green infrastructure [this approach is also not 
explicitly offered by Gleick but is a central theme in the water 
systems adaptation literature. (Young and McPherson 2013; Fratini 
2012; Steiner 2008; Hester, 2006) 

Research and policy approaches increasingly recognize the role of 

ecosystems in managing water quality and quantity. Compromised ecosystems 

lose their capacity to perform vital services, including water storage, controlling 

climate extremes and filtering pollutants (Reineiger 1997, 188). As ecosystems 

are replaced with hard infrastructure, or disappear as a result of development, 

these functions are lost. Most engineered hard water infrastructure facilities—

dams, reservoirs, floodwalls and culverts—are not multifunctional and adaptive 

services as ecosystems. Often promoted as ecosystem services and designed as 

green infrastructure, the approach of valuing natural systems for their human 

benefit is criticized for its anthropocentric and market-based values that are 

incompatible with the complexities of ecosystems (Norgaard 2010; Chan 2007). 

However, whether considered for their intrinsic value, human benefit or both, 

incorporating healthy ecosystems into water system design is crucial for resilient 

water infrastructure that will mitigate and adapt to climate change.  
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The argument for incorporating ecosystems into water management is not 

only supported by proven evidence of the essential functions of geography, 

natural geology, flora and fauna but also by the precautionary principle. The 

precautionary principle argues that society “must keep all the pieces (of the 

ecosystem) since we do not understand everything about it and so do not know 

what can be lost without harm” (Hamin 2010). This principle is increasingly 

germane to planning water systems considering the failure of hard infrastructures 

in recent years and uncertainties presented by climate change. 

Contemporary planning and policy authors and practitioners offer 

Integrated Regional Watershed Management (IRWM) as the regional water-

planning framework. It is widely used internationally and increasingly in the U.S. 

IWRM is defined as “a process which promotes the co-ordinated development 

and management of water, land and related resources, in order to maximize the 

resultant economic and social welfare in an equitable manner without 

compromising the sustainability of vital ecosystems” (Global Water Partnership 

and United Nations). While useful, IRWM is also limited as a tool for climate 

change adaptation because it relies heavily on normative science at the expense of 

social, political and design concerns; it views water primarily as a resource and 

not an integral aspect of urban and rural waterscapes (Orlove and Caton 2010, 

409).  

Adaptive water management and green infrastructure are not new concepts 

(Pahl-Wostl 2006). However, the increased awareness of climate change and the 

need for adaptation have brought these strategies into the limelight, as the need to 
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simultaneously mitigate and adapt has never been clearer. Climate change will 

continue to contribute to extreme weather conditions that will significantly impact 

social, economic and ecological systems. Water, the most basic human need, will 

be central to mitigation and adaptation efforts as river basins, watersheds, cities, 

towns, tribal governments and individuals plan for droughts and floods. Despite 

the apocalyptic tone resonating from climate change predictions, the literature 

supports adaptation and mitigation as hopeful opportunities. Climate change 

provides the catalyst for a new generation of planning. Acknowledging water as 

an integral and omnipresent part of the built environment is now an imperative in 

planning, policy and design.   
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CHAPTER THREE 
BACKGROUND-- THE AUSTIN WATERSCAPE  

 
Figure 1: The Colorado River watershed in Texas.  By Molly Cooney-Mesker. 
 
Austin Region Hydrology 

Austin has developed amidst a rich diversity of water systems that 

includes the Colorado River, its tributaries and lakes, and the network of 

groundwater and springs of the Edwards Aquifer. The city is situated in the 

southern Colorado River Basin on a geologic transition zone called the Balcones 

Escarpment, which separates the Edwards Plateau to the west from the Texas 

Blackland Prairie to the east. The Edwards Aquifer is one of the largest artesian 

aquifer systems in the U.S. (Loa´icigaa et al. 2000).  
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Figure 2. The Edwards Aquifer Region in Texas. 
Source: http://www.edwardsaquifer.net/ 

The unique geomorphology of this semiarid region has contributed to 

water planning and management tensions as experts still struggle to understand 

how water flows through subterranean aquifer systems (Karvonen, 2011). The 

aquifer is comprised of catchment, recharge, and artesian zones. The catchment 

zone collects rainfall and directs it to the recharge zone where it enters the aquifer 

through fractures, sinkholes, and sinking streams within the recharge zone. The 

artesian zone is a confined section of the aquifer in which there is no recharge and 

high pressure in areas cause the aquifer to release in artesian springs (Hovorka, 

1998). This extensive network of groundwater inextricably links Austin to 

southeastern Texas, San Antonio, which is supplied in drinking water by the 

Edwards Aquifer.  

Barton Springs, the engineered swimming hole in urban Austin that is 

recharged by the Edwards, is the flagship of local Austin water protection. Barton 

serves as an indicator of regional environmental health (Karvonen 2011, 50). 
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Efforts to protect Barton Springs have been central to watershed planning and 

environmental organizing in Austin. The protections have sometimes come at the 

cost of the health of other watersheds in the region (Karvonen 2011). The City of 

Austin has struggled to protect the aquifers in the face of increasing development 

pressures. Preservation efforts in parts of the Hill Country covering the Edwards 

Aquifer have redirected development into other, unprotected areas of the same 

region. Development restrictions intended to protect the aquifer, including large 

lot sizes, have pushed development into East Austin, a historically marginalized 

community.  

 
Figure 3. Barton Springs, portion of the Edwards Aquifer in Austin, Texas. 
Source: http://www.edwardsaquifer.net/barton.html 

Above the robust network of subterranean water, the Colorado River flows 

through Austin providing the city’s drinking water and defining the urban 
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environment. The Colorado flows from the northwest corner of the state to the 

Gulf of Mexico at Matagorda Bay. One of eight coastal basins in Texas, it is 

among the state’s “wrong-way rivers” that run from arid northeastern Texas, 

where water has traditionally been most needed, to the southeastern part of the 

state, where water is relatively more abundant. The Colorado includes 10 sub-

basins with diverse hydrogeographies and climates.   

The Development of Water Infrastructure in the Austin Region 

Austin, Texas, like many other Western American cities was shaped by 

the large-scale water engineering that defined the New Deal (Karvonen, 2011, p. 

49). The New Deal funded the construction of six dams on the Colorado River 

that created the hundred-and-fifty mile chain of water bodies known as the 

Highland Lakes (ibid).  In addition to exercising its run-of-the-river rights to the 

Colorado River, the City of Austin receives its drinking water from the Highland 

Lakes (Clean Water Action). These reservoirs, managed by the Lower Colorado 

River Authority (LRCA), provide Austin with its drinking water via two water 

treatment plants upriver from Lake Austin (City of Austin, 2012). Austin shares 

the water with the region’s farmers and ranchers. In addition to water storage, 

Mansfield Dam, which creates Lake Travis, is used for flood control and 

hydroelectric power along with the Tom Miller Dam, which forms Lake Austin. 

All of the lakes are recreational destinations.  
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Figure 4. The Six Dams and Highland Lakes managed by the Lower Colorado River 
Authority (LCRA). Source: http://www.lcra.org/about/maps/dams_lakes.html 

With these dams in place to provide consistent supplies of water and flood 

protection, Austin developed a high risk, self-enforcing pattern described as the 

positive feedback loop (Pahl-Wostl 2007; Palmer 2009). Because of the 

reassuring presence of the dams, downtown buildings and housing developments 

were constructed directly abutting flood-prone streams and in the natural flood 

plains (Karvonen 2011). This development caused floods and reinforced the need 

to protect against floods. The Tom Miller Dam is illustrative of this cycle. The 

dam was erected on top of two dams that were destroyed by floods (CRF).  

From the 1970s to 1990s Austin’s population increased steadily and 

exponentially, growing from 250,000 to 630,000 in the metropolitan area (Barna 
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2002, 22) and fueling suburban sprawl throughout the region. This population 

boom corresponded with a growing national awareness of environmental issues 

and the connection of notable development projects to the perceptible degradation 

of the city’s much celebrated Barton Springs. This culmination of events spurred 

the first generation of modern watershed conservation activism in Austin.  

In 1989 the City of Austin took an important step towards sustainable 

water management with a waste treatment facility that marries ecosystem services 

with renewable energy technology. The Hornsby Bend Biosolids Management 

Plant was created with the mission of supporting Austin’s biodiversity. The 

sewage treatment facility processes sewerage and stormwater through a pond and 

biodigester system. The ponds are home to 370 bird species that attract 

birdwatchers from across the country (Austin Water Utility). The facility 

combines biosolids with residential yard waste to create compost that is used for 

onsite hay fields and sold to residential and commercial customers. Methane from 

the composting process is captured to create electricity. Located at a bend on the 

Colorado River South of Austin, the 1,200 acre site known as Honsby Bend was 

part of an agricultural community founded in the mid-19th century. Tree and shrub 

coverage has since begun to repopulate the landscape, contributing to the rich 

wildlife habitat. 

The city has continued to grow. In 2010 there were 790,390 residents in 

Austin and with an estimated 4% annual growth rate the city is quickly 

approaching one million (U.S. Census, 2010). Surrounding suburbs are growing 

even more quickly (ibid). Urban development impedes groundwater recharge 
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while also intensifying flood hazards. Impervious urban land cover sends higher 

quantities of faster moving water down through the rolling hills of the Blackland 

Prairie causing erosion and widening waterways (Karvonen 2011, 49). The 

greater quantities and velocities of water threaten the built environment that has 

been constructed on the water’s edge with no buffer for floodwaters. Additionally, 

the aquifer and surface waters are contaminated as runoff from polluted surfaces 

collect and run into streams and rivers (Mahler, 2004). Roadways and intensive 

ranching have created impermeable surfaces over areas that historically recharged 

the Aquifers under Austin. The loss of recharge water to these aquifers is 

compounded with decreased precipitation and the increasing demand for 

irrigation and drinking water.  

Austin’s regulatory and legal frameworks 

The Texas institutions that define Austin’s regulatory and legal 

frameworks are as complex as the water systems they were created to manage 

(Loa´icigaa, et al. 2000). Texas has a unique relationship to its water. The state’s 

surface water is owned by the state and primarily managed under a state-run prior 

appropriation permit system. Additionally, Texas’ permit system mandates that a 

person claiming a riparian water right must file a claim for the right with the 

Texas Water Development Board (Kaiser, 2005). The State of Texas adopted the 

appropriation doctrine near the turn of the 20th century and in 1967, the Water 

Rights Adjudication Act established the prior appropriation permit system. The 

prior appropriation permit system is a hybrid of the prior appropriation and 

riparian water laws. Prior appropriation, established in the West, gives right to 
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the first person to put water to productive use and does not stipulate that users 

must provide water to other users downstream. Riparian water law, traditionally 

observed in the Eastern United States, distributes water to landowners abutting the 

waterways and calls for a sufficient amount of water to be sent downstream. 

Texas water law relies on prior appropriation: Texas users with the most 

senior water rights have first claim to the water. However, riparian rights that 

predate prior appropriate are still honored (Templer 2013). Texas also borrows 

from riparian water law with stipulations on permits (even senior water user 

permits) that mandate that water must reach downstream users. Also in the 

tradition of riparian water law, landowners abutting surface water are exempt 

from needing permits for domestic and limited livestock water uses (TECQ 2009, 

3).  

Groundwater on the other hand is governed by landowners under the “rule 

of capture” (Eckstein et al. 2011, 18). Rule of Capture establishes that 

groundwater captured before reaching the surface is the property of the 

landowner. The rule is sometimes called "law of the biggest pump” and is 

contested by environmental groups, legislatures, water commissioners and 

residents (ibid).  The rule of capture has	
  historically	
  been	
  and	
  remains	
  the	
  

general	
  rule	
  in	
  Texas.	
  	
  However,	
  more	
  recent	
  updates	
  to	
  the	
  Texas	
  Water	
  

Code	
  allow	
  the	
  creation	
  of	
  conservation	
  districts	
  to	
  regulate	
  water	
  

withdrawals. 
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Figure 5. Map of Austinʼs water management institutions. Figure by Molly Cooney-Mesker. 

There are three levels of water management in Central Texas: state, 

regional and municipal. These governmental armatures manage two levels of 

water: surface and ground. These waters are managed as water supply, waste 

water, recreational water, and water habitat with significant intersection and 

overlap between the uses.  

The State’s water resource management institutions derive their authority 

from the Texas Constitution, which provides that “the conservation and 

development of all of the natural resources of this State… are each and all hereby 

declared public rights and duties” (Texas Constitution). Established in 1957, the 

Texas Water Development Board (TWDB) plans and finances the state’s water 

projects. The TWDB’s primary responsibilities are threefold: administering cost-

effective financial programs for constructing water supply, wastewater treatment, 

flood control, and agricultural water conservation projects; collecting and 

disseminating water-related data; and developing the state’s water resources by 
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assisting with regional planning and preparing the State Water Plan (TWDB, 

2013).  

The State Water Plan, administered and financed by the TWDB, includes 

16 regions each with surface water planning groups (see figure 1). Region K, 

encompassing Austin and much of the Lower Colorado River, has around 30 

planning group members who represent county governments, groundwater 

districts, utilities, rice farmers, industry and environmental interests. The state 

released its most recent plan, Water for Texas 2012, including the 16 regional 

plans (LCRWPG), which will be more closely examined in the analysis section of 

this thesis. These plans provide a level of river basin planning and coordination 

for Texas.  

Groundwater management in Texas forms another level of policies and 

agencies. There are 16 groundwater management areas designated by the TWDB 

and within each management area there are groundwater conservation districts 

(see figure 2). Each district is required to develop and implement a management 

plan for their groundwater resources. Austin is located in Management Area 8, 

which intercepts four state water planning districts (B, C, G and K) and 45 

counties. Two major aquifers, the Edwards and Trinity, are partially included in 

Area 8, although other districts manage most of the Edwards Aquifer.  
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Figure 6: Texas River Basins with Regional Water Planning Authorities delineated. Map by Molly 
Cooney-Mesker. 

The Barton Springs/Edwards Aquifer Conservation District was 

established in the 1980s and is the predominant groundwater conservation district 

in the Austin region. The aquifer serves as the primary source of drinking water 

for 60,000 people and is also relied upon for agricultural and commercial uses 

(BSEACD 2010). The Edwards Aquifer Authority regulates groundwater 

pumping in the district, a policy allowed by an update to the Texas Water Code 
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that permits groundwater conservation districts to modify how the Rule of 

Capture is applied within their boundaries (BSEACD 2010).  

 

Figure 7: Major Texas Aquifers with Ground Water Management Areas Delineated.  
Map by Molly Cooney-Mesker. 

Conjunctive use principles are an alternative to rule of capture and 

recognize the relationship between surface water and groundwater. Although 

conjunctive use is not incorporated into Texas law it has guided the management 

of portions of the Edward Aquifer (Kaiser 2005). While the Barton Springs 

segment of the Edwards Aquifer is protected, in many areas of Texas, including 
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areas of the Austin region, aquifers are not within Conservation Districts or 

municipalities. Counties have no regulation authority and as a result the water 

withdrawals and land use over the aquifers go unchecked.  

In 1934, the Texas Legislature established the Lower Colorado River 

Authority as a conservation and reclamation district for the southern half of the 

Colorado River Basin, including Austin. Today the LCRA acts as the 

administrative authority for Region K and performs the following functions as 

well: it supplies electricity for the Austin region, manages water supplies and 

floods in the lower Colorado River basin, and provides public parks in 58 

counties. The City of Austin and the LCRA established a partnership in 2007 to 

plan for long-term water supply for the city of Austin. Since then the agreement 

has evolved into the Water Partnership. This task force evaluates water supply 

alternatives and makes recommendations to the LCRA board and Austin’s city 

council (LCRA/b). 

Texas’ regional water planning approach sets it apart from most water 

planning contexts in the US where regional and water basin planning has been 

abandoned (Wescoat, 2000). In fact, water management in Texas employs an 

approach of regional scale planning supported by decentralized local 

management, which is touted as a sustainable water management approach in the 

literature (Ibid). Regional water planning authorities generate plans that culminate 

in the state water plan. Local agencies then must comply with the regional plan 

and are supported financially by the state to implement state water plan 

recommendations. However, even with regional water planning institutions in 
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place, the tensions created by the discontinuities between political and watershed 

boundaries and between water management areas and municipal jurisdictions are 

apparent. These political and hydrological disconnects are further complicated by 

state policy that isolates surface and groundwater management from each other.  

Austin has a legacy of water protection efforts. Texas’ home rule 

governance provides cities with police power to “protect public health, safety or 

morals, including water quality” (City of Austin/d). Texan municipalities also 

derive authority to protect water quality in the Texas Water Code (section 26.177) 

and the Texas Local Government Code (section 401.002) (ibid). Additionally, the 

Texas Constitution gives the City of Austin land use and development authority 

and Austin’s Code of Ordinances stipulates that the development must conform to 

its comprehensive plan (ibid). The State of Texas manages water planning 

however it does not mandate comprehensive land use planning. Like most states 

in the U.S., Texas does not mandate land use planning at municipal or regional 

scales. Houston, as an example, is infamous for not even having a zoning code. In 

the absence of regional land use planning water planning functions as a regional 

planning tool. However, similar to transportation, which also requires regional 

coordination, water planning is not widely integrated into other regional land use 

planning considerations in the region.   

 Austin, however, has an active land use planning process that attempts to 

shape development and open space. Austin has the opportunity to align its long-

term comprehensive land use planning with state and local water needs. Water, 

especially Barton Springs and Barton Creek, is central to Austin’s environment 



	
   30	
  

and culture. Water conservation and protection efforts have largely been limited 

to municipal boundaries. Austin’s 2001 Master Watershed Plan states that 

“limited regional retrofit opportunities in urban watersheds and inadequate 

regulatory controls in areas outside the City's jurisdiction are examples of the 

various physical and institutional constraints that currently exist.” And even 

within Austin’s municipal boundaries there are tensions regarding which 

watersheds and streams are attended to by planning authorities and which 

infrastructure and management approaches should be used.  

 

Figure 8: Illustration of the water and policy flows between water management intuitions 
and hydrological systems. Illustration by Molly Cooney-Mesker.  
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Water Planning Gaps and Conflicts in Austin 

Although statewide water planning was institutionalized in Texas in the 

1950s, the regional planning approach was not implemented until 1997 when the 

state legislature gave water planning authority to the regions. In the early 1980s, 

without effective regional management in place, Austin residents pushed for the 

City to exercise its home rule authority. There was an uprising of citizen-led 

environmental activism, a movement described by Robert Mason as the “Quieter 

Revolution” (a concept elaborated earlier in this thesis on page 12).  

Regulation Date 
Adopted 

Summary 

Lake Austin Watershed 
Ordinance (LAWO) 

1980 The City of Austin's first major attempt to address water quality 
degradation resulting from urbanization. The ordinance included: 
slope based impervious cover limits of up to 30% that were 
eventually raised; transfers, a provision for water quality and 
quantity structural controls when minimum ordinance standards 
were not met and a requirement for an erosion / sedimentation 
control plan. It did not require stream setbacks or buffer zones 
but did prohibit building sites within 100-year floodplains.  
 

Barton Creek Watershed 
Ordinance (BCWO) 

1980 Ordinance included impervious cover limits capped at 35% for 
commercial and multi-family development and the use of density 
limits that varied with the location of the development. This 
ordinance enforced only non-structural water quality controls 
and introduced stream set back requirements. It created five 
water quality zones with specified development restrictions for 
each one. The ordinance also incentivized increased density 
and provided the option of the transfer of development rights. 
 

The Williamson Creek 
Watershed Ordinance  
(WCWO) 

1980 Applied to the section of Williamson Creek that crossed the 
aquifer recharge zone. It included a requirement for stormwater 
treatment as well as various LID techniques including 
impervious cover limits of 40% for single-family residential and 
up to 65% for commercial and multi-family lots, the use of 
stream setbacks and the inclusion of a critical water quality zone 
that restricted all but certain types of development. 
 

Lower Watersheds 
Ordinance (LWO) 
 

1981 Extended water quality protection. Ordinance reduced 
impervious cover allowances. The LWO introduced a water 
quality buffer zone, and set impervious cover limits of up to 18% 
and 15%, respectively, for single-family and commercial 
development in this zone. 
 

Comprehensive 1986 Superseded previous watershed ordinances and extended water 
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Watersheds 
Ordinance (CWO) 

quality protection throughout the City of Austin. It was the first 
significant protection for non-drinking water watersheds that do 
not provide a portion of Austinʼs drinking water . The ordinance 
also was the first to designate critical environmental features 
and provisions for their protection.  
 

Urban Watersheds 
Ordinance (UWO)  

1991 Required water quality control structures to treat stormwater 
runoff. The UWO included other requirements that allowed for 
fees to be paid instead of building water quality control 
structures when approved by the Director of the Watershed 
Protection Department and established critical water quality 
zones with their attendant development restrictions in 
watersheds outside of the central business district. 
 

Save Our Springs 
Ordinance (SOS) 

1992 Started as citizen initiative, the SOS Ordinance was applied 
throughout the Barton Springs Zone. It required: non- 
degradation (based on total average annual loading), and 
lowered impervious cover in recharge and contributing zones. 
 

Watershed Protection 
Ordinance Stakeholder 
Process  

2011-2012 City Council approved a resolution on January 13, 2011 
directing staff to start a public engagement process that would 
inform a new comprehensive ordinance. The goals of the 
ordinance are to improve water quality, protect waterways, 
reduce long-range infrastructure maintenance costs, enhance 
connectivity of greenways and simplify regulations for 
development. As of August 9, 2013, the city had developed 
proposed code improvements and various draft ordinances.  
 

Table 1 A History of City of Austin Watershed Protection Ordinances 
(Source http://austintexas.gov/page/watershed-protection-ordinance.)  

A series of watershed protection ordinances established in 1980 and 1981 

created limits on impervious surfaces and protected some streams and rivers with 

buffer zones (City of Austin). Adopted in 1980, the Lake Austin Watershed 

Ordinance provided flood plain protection around Lake Austin. Its coverage has 

since been expanded and now includes rural watersheds, creek buffer zones and 

more stringent impervious cover limits. The 1986 Comprehensive Watershed 

Ordinance (CWO) was a fundamental shift in environmental policy. The 

Ordinance extended protections to watersheds that did not provide drinking water 

for Austin residents, recognizing the importance of the larger ecosystem, 

including flora and fauna. While the ordinance signified a shift in local culture, 
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the ultimate protection for non-human water users came in 1997 with the 

Endangered Species Act listing of the Barton Springs Salamander (Karvonen 

2011, 55). The ESA designation requires close monitoring of the water quality of 

the springs and contributing areas with oversight from the Environmental 

Protection Agency and enforcement by the Federal courts.   

In the early 1990s watershed ordinances continued to be developed. In 

1990, a citizen-driven initiative led to the adoption of the Save Our Springs (SOS) 

Ordinance, which passed in 1992. The law is considered especially significant 

because citizens created it. The Ordinance lowered impervious cover to 15 

percent net site area (NSA) for all development in the recharge zone, 20 percent 

NSA for development in the Barton Creek portion of the contributing zone and 25 

percent NSA for development in the remaining portions of the contributing zone. 

Although positive for the recharge areas covered under SOS, the low NSA 

encouraged larger lot sizes and more sprawled development (Barna 2002; City of 

Austin (D); Karovenen 2011). The ordinance’s controversial side effects highlight 

the difficulty of managing water quality with population growth.  

In 1991, the Urban Watershed Ordinance required water quality control 

structures, including bioretention and filtration ponds, on new and redeveloped 

properties in urban watersheds. This ordinance recognized that urban areas also 

needed to protect natural resources. The City of Austin’s current Watershed 

Master Plan, adopted in 2001, covers 17 watersheds in the	
  Austin	
  municipality,	
  

representing	
  only	
  a	
  third	
  (32%)	
  of	
  the	
  municipal	
  land	
  area	
  (Karvonen	
  2011,	
  

76).	
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Despite	
  the	
  City	
  of	
  Austin’s	
  three	
  decades	
  of	
  water	
  quality	
  protection	
  

efforts,	
  there	
  are	
  still	
  many	
  unprotected	
  areas	
  in	
  and	
  around	
  Austin	
  city	
  

boundaries.	
  This is in part due to opposition in the state legislature against 

Austin’s attempts to regulate land development outside its jurisdiction 

In addition to the areas outside of the designated protected watersheds, 

state law (most recently House Bill 1704) also grandfathers some developments, 

exempting them from current regulations by freezing regulations on the date the 

first permit application is filed until the project is complete. Therefore projects 

with older development approvals protected by HB 1704 can be built under pre-

Urban Watershed Ordinance regulations (City of Austin (d)). 

Austin experienced a dearth of watershed protection in the late 1990s and 

early 2000s. In 2006, residents voted against Proposition 2, which called for 

limiting municipal infrastructure and financial incentives for developing over the 

aquifer (Karovenen 2011, 59). The law would have discouraged suburban 

development that blocks aquifer recharge and creates runoff.  Instead, 

development over the aquifer continued. Although few new ordinances were 

enacted since then, the City of Austin started testing a range of conservation 

efforts throughout the 1990s and 2000s. Incentives and further regulations of the 

existing ordinances were put in place addressing native landscaping, toilet and 

pluming upgrades, and irrigation restrictions. The city continues to evolve these 

programs.  
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Austin’s Changing Climate 

Drought cycles are the norm in Central Texas. Periods of high 

temperatures and minimal precipitation are expected in this region. However, the 

recent drought that started in 2010 has set an all-time record and is straining water 

systems. On March 1, 2013, low water levels in Colorado River storage lakes 

Buchanan and Travis triggered an emergency drought relief order from LRCA 

that was approved by the Texas Commission on Environmental Quality. The 

drought relief order cut off most downriver farmers from irrigation water for the 

second year in a row for the first time in history (LCRA). In April 2013 the 

impact of the drought on surface water in the Colorado River Basin ranged from 

severe to extreme (TCEQ, 2013).  

Climate scientists are reticent to point to climate change as the cause of 

the drought but draw a direct correlation between the state’s steadily increasing 

temperatures and climate change (Wilder, 2013). Increasing temperatures coupled 

with reduced precipitation decreases soil moisture and diminishes river flows and 

aquifer recharge. Higher temperatures expedite evaporation from the reservoirs, 

soils and other surface waters upon which Austin and Central Texas rely for 

drinking and irrigation water (Eckstein 2009, 9; Chen et al. 2001, 2).   

The recent drought aligns with climate change models. Precipitation in 

Texas is predicted to decline in all seasons except summer.  Near-term models, 

projecting precipitation, soil moisture and evapotranspiration, show an average of 

10% decrease in runoff year round over the period 2010-to-2040 and consistently 

less soil moisture in Texas (Seager at al 2012). These predictions are not unique 
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to this region. There are similar forecasts for all of California and most of Utah, 

Nevada and Oregon (ibid). Throughout much of the Southwest United States and 

Mexico drought conditions are becoming normal. Most of the Western United 

States was in a “severe” drought from 1999 through 2005, which resulted in 

reservoir deficits of over 50% capacity in Arizona, New Mexico, Nevada, Utah 

and Wyoming (Cook et al. 2007, 97).  However, the Austin Region, like the rest 

of the state, differs from most other Western regions in that it “does not 

accumulate a winter mass of snow, which slowly melts in the spring, feeding 

lakes and rivers…nor [does it receive] prolonged rainfall over large regions” 

(Ward 2011, 5). 

Climate change is causing unprecedented levels of variability and 

uncertainty in US water supplies and landscapes. Many regions of the U.S. are 

experiencing more extreme weather conditions with wet regions becoming wetter 

and dry regions drier (Held et al. 2006; IPCC 2007; Sanderson et al 2011). In the 

introduction to its “National Water Program 2012 Strategy: Changing weather 

patterns” the Environmental Protection Agency (EPA, 2012) states that “we will 

continue to witness changes to the amount, timing, form, and intensity of 

precipitation and the flow of water in watersheds, as well as the quality of aquatic 

and marine environments” (EPA, 2012). This pattern significantly affects water 

systems as arid regions face increasing water scarcity and wet regions experience 

more frequent and severe flooding. Other observed early effects of climate change 

include: higher temperatures, an increase in the number and size of drought prone 

areas, higher intensity of storms, sea level rise, accelerated rates of coastal 
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erosion, increased water salinity and suspended solids, and increased river runoff 

(Rosenzweig et al 2007). The climate variability coupled with population growth 

and urbanization necessitates sustainable water governance (Gallaher et al. 2013 

citing Fischhendler, 2004; Pahl-Wostl, 2007, Bates et al., 2008; Sadoff, 2009; 

Engles, et al, 2010; Lebel et al., 2010; Schlager, et al, 2011).  

Climate Change Adaption 

This thesis examines Austin through the dual lens of mitigation and 

adaptation, with a focus on the challenges of adaptation. Human societies have a 

long tradition of adapting to their environments with water management as a 

central adaptive practice (Adger et al. 2007). However, climate change now poses 

threats outside the range of past experiences (ibid). Although often framed in 

terms of avoiding climate change-related disasters, climate change adaptation is 

also an opportunity for reform (Pelling 2010). This perspective on climate change 

invites “the questioning of values that drive inequalities in our development and 

our unsustainable relationship with the environment” (Pelling 2010, 3). 

U.S. federal agencies, states and water utilities are actively planning for 

climate change. In 2011, the U.S. Climate Change Adaptation Task Force 

released their 2011 Interagency Climate progress report, outlining the Federal 

Government's advancement in expanding and strengthening the Nation's capacity 

to better understand, prepare for, and respond to extreme events and other climate 

change impacts (ICCATF, 2011). The task forces concurrently released a national 

action plan for managing freshwater resources in a changing climate (ICCATF 

2011). The Environmental Protection Agency (EPA) has also adopted adaptation, 
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with the release of its draft Climate Change Adaptation Plan in 2012. And in 

January 2013, the U.S. Bureau of Reclamation, Army Corps of Engineers and the 

National Oceanic and Atmospheric Administration released the second in a series 

of reports that addresses adapting to the impacts of climate change (Army Corps 

et al. 2013).  The emphasis on climate change adaptation is a new approach for 

US federal level water planning, where climate change mitigation has 

traditionally been a more common planning approach (Hamin, 2009). The 

national shift follows a move in the research community from the “exclusive 

focus on the role of infrastructures in climate change mitigation toward 

recognition of potential vulnerabilities and the need for adaptation” (Bollinger et 

al. 2013, 1). The shift aligns with recommendations from the Intergovernmental 

Panel on Climate Change that emphasize that both mitigation and adaptation 

techniques are required and imperative (IPCC 2007). “These policy shifts have 

significant implications for water resources management”(Godden and Lee, 2004, 

4053).  

While there is some debate on when and where it is most appropriate and 

effective to apply mitigation vs. adaptation strategies, there is increasing 

recognition that the two approaches are integrated and not mutually exclusive 

(Füssel 2006; Godden and Lee 2004). Without mitigation, climate change will 

likely exceed the capacity of human and natural systems to adapt (Hamin 2009).  
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CHAPTER 4 
ANALYSIS 
 
 The analysis of challenges to adapting the Austin region water system to a 

changing climate in this chapter is divided into two parts. The first describes how 

water planning and management policies and approaches to the drought differ at 

local and regional levels. The second part identifies tensions within the political 

ecology of the region that have emerged or intensified as a result of the persistent 

drought. 

PART 1 
The Austin Region’s Response to Drought: 
Policies and Infrastructure on the Municipal, Regional and State Levels 

Since the beginning of the drought in 2010, local, regional and state 

agencies have passed significant water policies and regulations. These regulations 

illustrate how the Austin region is approaching water management for a changing 

climate. The plans and policies feature a diverse toolbox of management 

techniques. They range from traditional prediction and control approaches, 

including new dams, reservoirs and desalinization plants, to soft path approaches, 

including water conservation, reuse and improved irrigation practices.   

The following section examines the water management policies enacted in 

the Austin region since the beginning of the drought. Land use policy, 

infrastructure, utility rates, domestic uses and agricultural practices are all at play 

in the Austin region’s water planning. Historic practices in these areas have 

contributed to the existing strain on the region’s water systems while innovations 

will determine the sustainability of the region in years to come.  
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The City of Austin  

The City of Austin manages water through a variety of programs and 

policies. The city-owned Austin Water Utility contracts with other entities for 

water supply, and sets water rates and offers efficiency rebate incentives for 

customers. It also implements infrastructure initiatives for water supply, 

wastewater management, and water conservation, including the recent 

Reclamation Project, a citywide wastewater reuse infrastructure project. 

Additionally, the city drafts land use ordinances that affect water demand, aquifer 

recharge and runoff.  

The city’s water planning is influenced by current and projected demands 

by residential, agricultural and industrial customers, current and projected supply, 

environmental mandates, an ethos of sustainability, politics and contracts. Austin 

holds two contracts with the Lower Colorado River Authority (LCRA). The first, 

established in 1999, secured 325,000 acre-feet per year of water, including rights 

to stored water that is managed by LCRA through the Highland Lakes, in addition 

to “run of river” rights that Austin holds directly with Texas Commission on 

Environmental Quality (TCEQ) (Cooke 2012). The amount of water that can be 

taken from the Lakes in this contract is limited to 200,000 acre-feet per year. The 

second contract supplements the first but does not provide an additional amount 

of water supply from existing sources. It is an agreement that the LCRA will work 

with the City of Austin to identify prospective water supplies in the future and 

that if found, will provide up to 250,000 acre-feet per year through 2100 (The 

City of Austin, Drought Contingency Plan). Currently, the contracts stipulate that 
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the LCRA will bill Austin an additional $11 million upon reaching a trigger of 

201,000 acre-feet per year from the Highland Lakes two years in a row (Clean 

Water Action 2013). This threshold does not vary with drought conditions. It is 

unaffected by the levels of the lake and does not account for the quality of the 

water remaining in the lakes and downstream Colorado River. Although Austin 

has rights to the river above the threshold, the trigger is an incentive to conserve 

and reuse water. Austin has not yet reached the trigger. 

City of Austin Infrastructure 

Two current major infrastructure projects are illustrative of the diverse 

approaches the City of Austin has taken to water security. The most recent large 

infrastructural development is Austin’s Water Treatment Plant 4, which will 

supplement Austin’s two existing water treatment plants. Plant 4 will treat water 

from Lake Travis, unlike the existing plants that pull water from Lake Austin. The 

plant creates a new conduit for drinking water that places additional pressure on 

the Highland Lake water levels and will move Austin closer to its trigger levels. 

The new water treatment plant is expected to provide Austin and its abutting 

water customers with capacity for continued population growth. However, the 

plan for the plant was made before the current drought began and the two 

subsequent years of customer cut-offs. The declining reservoir levels call into 

question the efficacy of the new treatment plant. How will this plant, along with 

new treatment plants planned by adjacent cities, deliver water reliably with 

increasing occurrences of drought predicted by climate change scientists? 
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The second project is the City’s Water Reclamation Initiative. The 

program’s flagship purple pipes carry water that has been reclaimed from homes 

and businesses, saving an estimated 1.2 billion gallons of drinking water per year 

(~3,682 acre feet per year). The water is reused for irrigation, cooling towers, 

industrial uses and toilet flushing and is less expensive to treat, costing as little as 

one-third the price of drinking water (City of Austin). Reuse is slated to be a 

significant source of Austin’s next generation of water supply but it also comes 

with its challenges. The purple pipes are referred to as the “third utility,” 

following the drinking and wastewater systems (Heather interview). Building a 

complete network of reuse infrastructure beneath an established one for first use is 

a complex and resource intensive initiative. Since the beginning of the current 

drought, the city has expanded its purple pipe network and will continue to build 

the infrastructure. However, it is unlikely that every house and business in Austin 

will gain access to reused water. Processing wastewater into reusable water is also 

energy intensive. The overall impact of the energy consumption and emissions 

involved in the processing must be considered in the region’s water planning.  

Reclaimed water infrastructure and the new water treatment plant are not 

mutually exclusive. However the reclamation initiative calls to question the need 

for the new water treatment plant.  The new water treatment plant will provide 50 

million gallons per day with the capacity to process up to 300 million gallons of 

water per day (~921 acre feet). If the purple pipe program significantly increased 

its coverage it could reuse as much water as the new plant will produce.  
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City of Austin Policy 

Several policies and proposals have been added to Austin’s evolving water 

management approach since the beginning of the drought. Austin’s water rates, 

unlike those of neighboring cities, are tiered with the largest users paying among 

the highest rates in the state (Austin Water Utility, Bill Comparisons). The cost of 

water has steadily risen, with water rates increasing 100% on average between 

2002 and 2012. Another increase is presently being considered for 2013. Citizens 

and politicians alike criticize the City of Austin for its high rates (Shea 2012). 

However, with Austin’s rapid business and population growth, the rates do not 

appear to be deterring people from moving into or staying in the city. The 

graduated rate structure encourages conservation and is recommended by the 

literature at a sustainable water management approach.   

In 2011, the Austin City Council voted 6-0 to revise Austin’s water use 

management strategy. The revised strategy, composed of a drought contingency 

plan and a water conservation code, was adopted on June 10, 2013 following a 

series of public workshops. The revisions provide a direct window into a new 

water policy shaped by the current drought. The management strategy places front 

and center a strong desire to retain Austin’s lush tree canopy and yards while also 

conserving water and prioritizing uses to avoid flood conditions. The water 

conservation code is primarily focused on responsible outdoor water use, 

designating a watering schedule for businesses and residents. It does not include 

large-scale infrastructure or far-reaching policies but primarily addresses 
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consumer behaviors, ranging from restaurants not serving water by default to the 

types of sprinklers permitted.  

 The code outlines a series of conservation strategies to be implemented 

throughout four specified levels of drought, determined by Highland Lake Levels 

and/or levels of withdrawal. The revised code tightens previous regulations on 

outdoor residential and business water. As a result of a public process, the code 

revisions could be an indication that Austin residents are more aware of the 

region’s water scarcity and the impact of their behavior on water supply.  For 

example, the code restricts all unnecessary outdoor water use during a stage 4 

drought and gives the director the discretion to implement additional mandatory 

water restrictions in the event of a prolonged drought.  

Water conservation programs are complex for the utility and consumer 

alike. For example, in 2007, an Austin Water Utility program began to reduce 

peak use by about 10%. The Utility financial department was not prepared for the 

subsequent decreased revenue (Greene 2013). However, when the heat and 

drought hit in 2011 the utility had made adjustments financially and the 

conservation program, by reducing overall demand, was credited for helping ease 

the impact of the weather extremes on utility operations (Greene 2013). 

The Austin Water Utility focuses on supplying reliable water by 

conserving existing supplies and developing new ones. The City of Austin and 

residents, on the other hand, have directed their efforts toward land use policies 

that protect surface and subsurface waterways (detailed on page 31 of this thesis). 

Upholding this legacy, in 2012 Austin residents passed a bond measure that 
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dedicated 30 million dollars for the City to purchase land and conservation 

easements in the Barton Springs Watershed contributing and recharge zones for 

water quality protection (City of Austin, 2012 Bond Program). The City is 

currently developing a new watershed protection ordinance to “improve creek and 

floodplain protection; prevent unsustainable public expense on drainage systems; 

simplify development regulations where possible; and minimize the impact [of 

watershed protection] on the ability to develop land” (City of Austin, Watershed 

Protection Ordinance). The ordinances are primarily focused on protecting 

endangered species, preserving water quality for habitat and recreation and 

creating natural flood buffers. The green infrastructure will also help retain water 

in soils and regulate water temperatures.  

 Although state law allows landowners unregulated access to the 

groundwater below their property (the level of oversight varies between water 

conservation districts), in 2012 the City of Austin started requiring permitting for 

new and existing pumps.  The permits would not limit the amount of water being 

pumped but would track how “many straws are in the glass” (City of Austin 

2012).  

While Austin tightens its oversight of groundwater extraction, the adjacent 

Lost Pines Groundwater Conservation District, in the spring of 2013, is 

considering issuing new permits for pumping from the area’s underlying 

groundwater, the Simsboro Aquifer (Price 2013/a). These inconsistent policies 

illustrate the conflicts inherent in autonomous agencies managing connected 

water systems with discordant management approaches. 
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In some ways aquifers are a more sustainable water source in Texas than 

surface water—groundwater doesn’t evaporate at the rate of surface waters. 

However, aquifers are slow to regenerate; they have been formed by millions of 

years of rain run-off and river seepage. Once depreciated, aquifers cease 

functioning as water supplies and ecosystems. The State Water Development 

Board monitors aquifers and prohibits new permits when the aquifer falls below a 

certain level but until that point, Conservation Districts provide permits on their 

own accord and with little-to-no coordination with adjacent districts.  

Adding to the complexity of Central Texas groundwater is the largely 

unregulated water marketplace. Much of the Lost Pines Groundwater that private 

developers are proposing to pump is slated for Austin customers (Price 2013/a). 

In the case of Lost Pines, private companies are pressuring the district to provide 

permits. The companies have interest from customers such as LCRA, but no 

guaranteed buyers, which makes the water development speculative. Legally it is 

difficult to deny a groundwater permit because of Texas law that landowners have 

a right to the groundwater beneath their property. 

 The City of Austin is evolving its water system to meet growing demands 

for water and wastewater treatment in the face of decreasing water supplies. 

Although the city has developed some sustainable water management strategies 

for water pricing, land use and water reuse since the beginning of the 2010 

drought, the city relies heavily on the water management approaches of the LCRA 

and neighboring cities and counties. And as the largest, and one of the most senior 
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municipal customers along the Colorado River, Austin’s approach to water 

management is significant.  

The State of Texas and the Lower Colorado River Authority (LCRA) 

Since the beginning of the current drought in 2010, the Lower Colorado 

River Authority (LCRA) and the State of Texas have developed several large-

scale policies and infrastructures that will shape the water systems in the Austin 

region for next 50 years. These policies and infrastructural plans were developed 

amidst the most severe drought on record in the state of Texas and address the 

drought with both reactive emergency measures and forward thinking planning. A 

letter from the chairman of the Texas Water Development Board introducing the 

Texas Water Plan states, “In serious drought conditions, Texas does not and will 

not have enough water to meet the needs of its people, its businesses and its 

agricultural enterprises… This is the primary message of the 2012 State Water 

Plan.”  

By 2060, the region’s total water demand is projected to increase by 27% 

over 2010’s demand. Agricultural irrigation water use accounts for the largest 

share of demand through 2050, but by 2060, municipal demand in all forms is 

expected to surpass irrigation. Demands for manufacturing and steam-electric 

generation are also projected to increase substantially (2012 State Water Plan, 

94). Water user groups in the Lower Colorado Region are anticipated to increase 

their water needs under drought conditions from 255,709 in 2010 to 367,671 in 

2060. All six water use sectors included in the State Water Plan—municipal, 

manufacturing, mining, irrigation, steam-electric and livestock—are expected to 
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increase their water needs and demands by 2060. The projected shift in the 

region’s predominant water users describes a future urban central Texas, with 

higher energy needs and less agricultural activity. 

State of Texas and LCRA Infrastructure 

The State Water Plan outlines a primary recommended water strategy that 

“consists of off-channel water conservation, agricultural water conservation, 

additional groundwater development, and/or amended surface water rights.” The 

plan recommends that 37% of water needs should be met through conservation. 

Reuse also plays a significant role, with 21% of water needs achieved through 

reuse programs. The plan also includes groundwater development and aquifer 

storage, in which rainwater is directed into aquifers that act as underground 

reservoirs. An off-channel project is expected to provide 47,000 acre-feet of water 

and provide rice farmers with enough water to avoid future cut-offs. The 

reservoirs will capture excess stream flow after rainfalls.  

Many view the reservoirs as positive, including some members of the City 

of Austin Water Utility. The reservoirs will relieve pressure on the Highland 

Lakes by providing an alternative water source for downstream farmers and a less 

tenuous supply for Austin water users (Cooke 2013). However, reservoirs have 

proven to be a problematic water storage strategy in the Austin region. The LCRA 

estimates that 144,759 acre-feet of water were lost from the Highland Lakes in 

2012 from evaporation (Henry 2013) (Walker, 2013). That is more than the City 

of Austin used from the lakes that year. This calls into question whether building 

more reservoirs is a sustainable water management strategy. The concept of 
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excess water is used to justify the reservoirs. Those in support of the off- channel 

reservoirs point to the water during heavy rains and floods as a water supply that 

should be captured in reservoirs. Ecologists and environmentalists criticize this 

approach because the water deposited during heavy rains is an important aspect of 

the region’s ecology, a hydroscape that evolved with seasonal flooding. However, 

with limited opportunities for new water development, the reservoirs may be 

preferable to drawing down aquifers or continuing to irrigate with Highland Lake 

water supplies. The debate highlights the tension around appropriate agriculture 

for the increasingly arid region (see page 53 of this thesis). 

The most dynamic level of planning appears to be happening between the 

regional, municipal and county levels. At the nexus of these levels, agencies are 

able to leverage state water funding and use it in comprehensive plans that 

recognize water as a resource that is interwoven through every part of the built 

environment.  In 2012, Travis Country and the City of Austin, with technical 

assistance from the LCRA, created a cross-agency partnership to address water 

management and population growth in an urbanizing area of the Austin region 

with the Colorado River Corridor Plan (LCRA 2012/b). While the state 

legislature, the LCRA and the Region K plan, only give a nod of recognition to 

environmental needs and ecosystem services, the Colorado River Corridor Plan 

positions green infrastructure and environmental restoration as central to Austin’s 

water management. The plan links land use— housing, parks, transportation 

infrastructure, mining, etc.— with water needs and water quality. The plan 

emphasizes soft, multi-use infrastructure, including riparian corridors along 
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creeks and conversation easements. (The conservation easements are made 

possible by legislation passed in the 82nd Legislature (2012-2013) granting 

counties the authority to finance the acquisition of conservation easements 

[Senate Bill 1044]). Although this plan is not responsible for providing water 

supplies to the area’s residents, it recognizes the area’s limited groundwater 

supplies and identifies a need for alternative sources of water as well as land uses 

that allow aquifer recharge (City of Austin and LCRA 2012, 20). 

The Colorado River Corridor Plan fills many of the sustainable water 

management gaps left by municipal and regional plans. The planning process 

engaged the community on an ongoing and intensive level. It integrates green 

infrastructure, urban and agricultural conservation practices, promotes water reuse 

and manages surface and groundwater as an integrated system. The plan provides 

a path towards a more resilient Colorado River hydroscape. 

State of Texas and LCRA Policy 

The policies developed by the LCRA and the State of Texas are telling of 

the politics, conflicting needs and interests, and perspectives on climate change 

held by decision-makers at the regional and state levels. The temporary 

curtailments to farmers downstream of Austin are a good example of the 

temporary-fix dynamic that is not compatible with long-term sustainable water 

management for a changing climate. After releasing water to rice farmers in 2010, 

at the beginning of the drought, water levels in the Highland Lakes dropped 

precipitously. A failed bill proposed by two senators in the recent legislative 

sessions, argued that the LCRA should curtail supplies to interruptible water 
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customers before firm customers are asked to reduce their usage. While this bill 

was evidence of the urban rural tensions in the Austin region (it did not favor rice 

farmers) it also points to LCRA’s unwillingness to proactively prevent the lake 

levels from dropping by curtailing water use before emergency conditions arise 

(Fraser and Walker 2013). The LCRA’s reliance on emergency measures is not a 

sustainable, flexible or resilient approach to water management. The legislature’s 

endorsement of the practice is telling of more than just political alliances but also 

a pervasive culture of planning for consistent and abundant water supply.  

Two state legislative sessions have occurred since the beginning of the 

recent drought, in 2011 and 2012. In the 2011 session, 55 bills were passed 

related to water management. Some of the most significant water legislation 

expanded the authority of the Texas Commission on Environmental Quality 

(TCEQ) over water curtailment, water basin reviews, dam safety, compliance and 

enforcement, and supplemental environmental projects. Legislation from the 2011 

session also included regulating groundwater for desired future conditions, water 

use reporting, rainwater harvesting, continuing education for operator licensing, 

and illegal dumping prevention for surface water. 

The 2012 Legislative Session, which ended in June 2013, generated 92 

bills related to water (TWCA 2013). The most significant piece of water related 

legislation produced by the 2012 session was House Bill 4 (HB 4), which creates 

a broad framework for funding projects included in the 2012 State Water Plan. 

The bill is designed to set up a water infrastructure bank that will provide money 

for reservoirs, conservation programs and other projects, assuming voters give 
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their approval to the proposed $2 billion in funding. This bill does not create new 

policy but will enable the policy and infrastructure recommended by the State 

Water Plan to be developed, especially in small towns that don’t have the capacity 

to raise their own funds through bonds. Many of the bills are administrative and 

are not explicit reactions to the drought. 

The legislation that has been enacted since the drought shows a slight shift 

towards more regulation from the state. The recent water legislation suggests that 

the increasing scarcity and vulnerability of the state’s water supply is activating 

regulatory action on the part of the state government, encouraging water 

conservation in localities where it was discouraged or even prohibited and 

tightening, even if just slightly, regulations on water pollution. More prominent 

were the regulatory bills that did not pass, including the Fraser Walker Bill and an 

amendment that would have required environmental review of projects. Following 

three years of drought and two legislative sessions, most water system 

management decisions in Texas remain at the regional and local levels. This is 

also where the most conflict occurs.  

The State Water Plan outlines the hard and soft infrastructural 

development that the state will need to meet its water needs through 2060.  In its 

introduction, the Plan states that the state will not have the capacity to meet 

projected water demands by 2060. The projection is based on 82% population 

growth and 22% increase in water demand, statewide (State Water Plan). The 

State Plan outlines strategies for new and continued conservation initiatives and 

the development of new water supplies. The plan and HB 4 primarily fund 
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desalination, pipeline and conservation projects around the state. There is a 

sentiment that these sources will not be enough and that they do not address the 

roots of problem: the climate change that may be contributing to the heat, drought 

and pervasive inefficiencies in water allocation and use (Greene 2013 and 

Anderson 2013). 

Region K encompasses the Austin region and the Lower Colorado River 

Basin (Figure 6 on page 29). The Region K Plan “represents the diverse and often 

competing interests for water supply” across 14 counties and a range of needs 

(Tuma 2013). The state and regional levels are focused on water supply and 

conservation while the municipalities and industries include water efficiency and 

reuse (Tuma 2013). “As the drought worsens, LCRA is prioritizing new water 

supply development and is aggressively working to increase the basin’s water 

supply” (Ibid).  The LCRA is primarily concerned with providing reliable water 

to its customers.  The State Water Plan offers a variety of water management 

approaches, including both sustainable infrastructure and prediction-and-control 

approaches that will likely worsen the water scarcity in the Austin region.  

Texas’ statewide water management structure includes regional planning 

and decentralized water management approaches. These approaches are 

considered by the literature to be foundational to sustainable water management 

(see pages 15-18 and 31 on this thesis). The “Water for Texas 2012 State Water 

Plan” is a case study of regional water planning with its 16 plans created by the 

advisory boards of each region, the Lower Colorado River Region Plan among 

them. Decentralized management is extolled by water planners as a responsive 
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and flexible structure that may more effectively respond to local conditions, 

especially important when considering increasingly variable climate conditions. 

With its three-tiered system, Texas’ groundwater management is more 

decentralized than its surface water management.  

Herein lies a significant discontinuity in Texas’ water planning. The 

state’s surface and groundwater are governed by two different legal systems and 

disparate management agencies. As a result, Texas water policy does not 

acknowledge that surface and groundwater are entirely connected and 

interdependent systems. According to the World’s Water Volume 7, managing 

surface and groundwater together is crucial for more sustainable water 

management. Coordinating the management of surface and groundwater sources 

to more closely reflect the hydrologic connectivity would create a more holistic 

management approach with which to manage extreme drought conditions. 

Water management policies and approaches vary across the different 

levels of management. Evaluating these policies and approaches through the lens 

of sustainable and adaptable water management established by the literature (see 

table 2) it appears that, with some major exceptions, the Austin region is taking an 

adaptive approach to water planning and management. This case study shows, 

however, that structures that are thought to be adaptive are not necessarily 

responding adaptively to a changing climate. 
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Water management 
approach 

Approach impacts and considerations Level of implementation 

Reservoirs - Alleviates pressure on other water 
sources 

- Vulnerable to evaporation 
- Disrupts river flow 

 

- LCRA 
- State 
- City of Austin 

Withdrawing 
groundwater  

- Not susceptible to evaporation 
- Long recharge makes groundwater 

almost nonrenewable  

- Conservation 
Districts 

- State 
Water Efficiency Alleviates pressure on all water sources - City of Austin 

- LCRA 
Water conservation - Alleviates pressure on all water sources 

- Conservation policies can change with 
political leadership 

City of Austin  

Reuse - Decreases water supply needs 
- Localizes water supply 

City of Austin 

Stream restoration A green infrastructure technique that improves 
ecosystem services, including water retention 
and quality 

City of Austin 

Planning for climate 
change 

Accounts for variable conditions, which drives 
flexible water infrastructure  

City of Austin 

Stakeholder 
participation 

- Provides opportunity for consensus 
building and water mgmt plans that reflect 
local conditions/culture 

- Certain stakeholders and their interests 
may be over or under-represented 

- State 
- LCRA 
- City of Austin 

Decentralized 
Water Management 

- Reflects local conditions and needs 
- May conflict with neighboring water needs 

- State 
- LCRA 
- City of Austin 

Regional watershed 
level planning 

- Coordinates river basins to account for 
river hydrology and downstream users 

- Some interests in the region may 
dominate 

- State 
- LCRA 

Managing local 
surface and 
groundwater 
resources together 

Management reflects hydrologic relationship 
between ground and surface water  

- Colorado River 
Corridor Plan (City 
of Austin, 
Conservation 
District, LCRA) 

Land conservation 
agricultural 
practices 

Land conservation practices can increase 
aquifer and river recharge and reduce 
agricultural run-off  

- Federal  
- Conservation 

Districts 
- LCRA 

* Non-adaptive Aspects 
* Adaptive Aspects 
Table 2. Water management approaches employed in the Austin region  

 
Part 2 
The Austin Region’s Response to Drought: 
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Tensions 

The drought coupled with the region’s growing population, urbanization, 

political climate and natural resource regulations has generated a heightened 

public dialogue and series of policies addressing water infrastructure and 

management in the Austin region. The narrative reveals how the policy and 

culture that support the prediction-and-control approach to water management are 

coming into conflict with decreasing water supplies. The narrative also 

illuminates the tensions that emerge when the pressures of a changing socio-

political landscape meet the pressures of a strained natural resource. The story is 

perhaps best characterized by the Mark Twain quote, “Whiskey’s for drinking, 

water’s for fighting about.”2 

A review of media reports and primary interviews with water management 

planners and policy experts uncovers a complex web of tensions that are driving 

the Austin region’s response to the drought. An ongoing journalistic series by 

National Public Radio on water-related pieces is titled “Water Fight.” The media 

and the water management practitioners on the ground employ a rhetoric to 

discuss water disputes that harkens to a military conflict.  

Since the beginning of the drought major media outlets describe the water 

conflicts in the Lower Colorado River Basin with headlines such as “Heated 

Battle” (Yeomans 2013), “High-Stakes Battle Over Water” (Galbraith 2011), rice 

farmers as “victims,” (Koppel 2012). “It’s war and survival,” said Anderson, with 

the Austin Water Utility, echoing the sentiment of the many water experts who 
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  Davis, Sandra. “The Politics of Water Scarcity in the Western States.” The Social Science Journal 38 
(2001) 527–542. 
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use the “water war” metaphor to describe the tensions and legal battles being 

waged over water allocation in the U.S (Anderson 2013). Marc Reisner’s seminal 

book Cadillac Desert, was among the first (Roman Polanski’s film, Chinatown, 

was arguably the first) to generate nationwide awareness of the dwindling 

American water supplies and the impending conflicts. Water expert, Peter Gleick, 

wrote an article in February 2013 titled  “Water Wars? Here in the US?” (Gleick 

2013). Although water conflicts in the U.S. have not caused large-scale violence, 

as they have in other water-scarce regions of the world, the rhetoric of war is a 

staple of water conflicts and even negotiations. 

Although it could be read as sensational or dramatic, the word choice 

likely accurately represents the sentiment on the ground. The media and water 

professionals are witness to disputes in which people feel that one of their most 

basic natural resources is disappearing. Furthermore, livelihoods, recreation and 

landscapes have been built around a water supply that is disappearing and leaving 

individuals and communities uncertain about their future. However, the 

combative language and mentalities behind the water discourse may be 

perpetuating a water management approach that focuses on increasing water 

supply to satisfy all users rather than adapting behaviors, economies, agriculture 

and built environments to drought conditions. 

 The current water system cannot support user demands under drought 

conditions. By 2060, the region’s total water demand is projected to increase by 

27% from 2010 demand (LCRA, Region K Plan 2012). Industry, agriculture, 

residents and wildlife will continue to fight for the dwindling water. Many of the 
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water tensions in the Austin region have been building and evolving for many 

years but have recently been elevated by current and projected water shortages 

(Cooke, 2013). The following section explores a few of the most prominent 

tensions and offers context for the cultural values and power dynamics at play. 

Planning for Climate Change vs. Planning for Drought 

Long-term water scarcity in Texas is a loaded topic. Although no person 

or entity disputes the severity of the current drought, for climate scientists, the 

drought is the harbinger of future hotter and drier conditions in Central Texas 

(Bagley 2013). For those who refute climate change, the drought is an extreme 

and temporary situation that Texas must endure but not one to which it must adapt 

long-term. On the water supply-side, climate change planners and climate change 

deniers can find some common ground. These parties (which often can be 

delineated by political party) agree that the current water system is failing and 

must be revised to meet the demands of the current and future populations. 

However, perspectives on how to meet those demands differ.  

One of the most striking differences between the City of Austin and the 

LCRA and State’s approaches to water management are the varying perspectives 

on climate change. The City of Austin is actively mitigating climate change and 

beginning to take adaptation measures. The LCRA is arguably taking a more 

reactive approach. In 2010, the Director of Austin Water Utility was quoted 

saying "Conservation needs to be an everyday value, not just something you do 

during a drought… We need that culture change," (Gregor 2010). In contrast, 

Governor Perry does not acknowledge human-affected climate change (Spross 



	
   59	
  

2013). After three consecutive years of extreme drought, the LCRA stated, “We 

are definitely affected by the drought, but we are not making any decisions 

regarding water management based on the potential for climate change” (Tuma 

2013). This perspective is apparent in some of the statewide policies that address 

the drought as a temporary and extraordinary condition.  

The declaration of drought emergency activates water use restrictions for 

as long as the disaster declaration remains in effect. When drought conditions 

improve, previous levels of consumption will resume. This regulatory approach 

does not recognize that water scarcity is more than just the result of dry and hot 

weather, but it is also unsustainable water consumption patterns that cannot 

endure fluctuating weather conditions. The temporary declarations do not 

recognize or prepare for long-term climate change. Similarly, the reservoirs upon 

which the LCRA’s water management strategy is based, will become increasingly 

inefficient water supplies if the hotter conditions predicted by climate change 

scientists continue (Bagley 2013).  

Energy Use vs. Water Supply 

Water supply takes center stage in water management in Texas. However, 

the connection between water and energy goes largely overlooked despite the 

interdependent relationship between the two.  In fact, “The extraction, treatment, 

distribution, and use of water followed by the collection and treatment of 

wastewater require a lot of energy; likewise, the production of energy—

particularly hydroelectric and thermometric power generation— requires a lot of 

water” (EPA 2012). The energy used to pump and process water generates 
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emissions that contribute to the climate change. Warmer, drier weather grows 

water demand and increases rates of evaporation that lower water levels and 

quality making it more energy intensive to pump and process water.  

In the Austin Region, the peak energy season aligns with peak water 

demand, so during a hot and dry summer the risk of running out of water goes 

hand in hand with the risk of running short of energy (Greene, 2013). 

Additionally, water withdrawals for energy production are limited by the quantity 

and temperature of available water. If the water is too hot, it provides less cooling, 

so plants generate less efficiently, or simply generate less energy (ibid).  

 On the other side of the water energy equation, power plants consume 

significant amounts of water to produce energy. Around the time the drought 

began, a new coal-fired power plant was proposed for Matagorda County south of 

Austin. Matagorda County applied for water rights for 15% of the water that 

Austin used in 2009. Processed wastewater from the plant would then be released 

into the Colorado River (Large 2011). Plans for construction of the power plant 

were suspended in February 2013 after litigation and regulatory costs became too 

great and the price of natural gas dropped (Henry 2013). The failed power plant is 

a poignant illustration of a water-energy tug-of-war, in which a changing climate 

is eating away at the frayed rope. With many variables at play, it is impossible to 

credit all the elements that brought the plant to a halt. It is notable, however, that 

the plant received such significant pushback is a state that has traditionally been 

welcoming to coal power. The drought may well have played a role in creating a 

culture that is less accepting of the water intensive power source. However, the 
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continuing support for hydraulic fracking in southeast Texas (Dawson 2013) 

suggests that politicians and residents are still a long way off from grappling with 

the implications of water-intensive and greenhouse gas emitting power sources.  

Drilling for and extracting oil remains an exempt water use in Texas that allows 

anyone using surface water for oil extraction to use water without a permit 

(TCEQ 2009).  

The “planning process is currently built around how much ground and 

surface water is there, so whole chunks of that understanding are left out…” when 

energy is considered, “suddenly the equation changes” (Anderson 2013). Without 

acknowledging the relationship between water, energy and climate change, 

energy-intensive and inflexible water systems will continue to be developed and 

water and energy demands will continue to rise. While the current path of water 

use and fossil-fuel-based energy does not look promising, there is no clear 

alternative. Sourcing water through reuse and desalinization are also energy 

intensive processes. Natural gas energy, especially when the gas is extracted 

through hydraulic fracturing, requires large amounts of water and the water used 

is injected with chemicals to aid with the extraction (Barringer 2013).   

Rural vs. Urban Water Interests  

The urban-rural divide within the region’s water management reveals the 

political foundation and cultural perceptions shaping the area’s waterscape. This 

divide, which currently looks more like a dry crevasse, is telling of the region’s 

shifting demographics and the politics that have not kept up. It raises questions 

about the effects of climate change on the future of agriculture. The urban-rural 
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debate in the Lower Colorado region also offers a glimpse into what happens to 

livelihoods and cultures built on reliable water when water can no longer be 

counted on. 

Farmers and ranchers are pitted against industries and municipalities. 

Texas ranks third in the United States in both agricultural acres irrigated and 

irrigation water applied. Like most of the western US, agriculture in Central 

Texas consumes more than 50% of region’s water (Wagner 2012). In 2010, 

Texas’ agricultural industry used 57% of the water from the six Highland 

Lakes in Central Texas (ibid). 

Farmers who purchase water from LCRA are considered “interruptible” 

customers. In exchange for paying about one-twentieth of the amount the City of 

Austin pays for water, the farmers have agreed to have their water supply 

interrupted during extreme drought (Galbraith and Aguilar 2011 and Cooke 

2013). The agreement specifies that farmers’ water will be cut off before 

conservation measures are mandated for “firm” customers, like the city of Austin. 

In 2011, the first full year of drought, Austin imposed conservation measures but 

LCRA still delivered water to rice farmers for both harvests (Cooke 2013). This 

lowered reservoir levels and they have been unable to recover in the following 

two years of drought. If there’s a certain amount of water in the river then water 

needs to be delivered to the rice farmers. This arrangement could be considered a 

disincentive to Austin and other customers to conserve and leave more water in 

the rivers. In 2012, the second year of drought, with reservoir levels nearing 
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record lows, rice farmers were cut off from Highland Lake water for the first time 

in history. In 2013, farmers were again interrupted.  

“Conflicts over allocation of scarce Colorado River water, stored in 

Central Texas’ Highland Lakes reservoirs, are a chronic matter, stemming 

from competition among users including lakeside residents and businesses 

around those reservoirs, the city of Austin and downstream agricultural 

interests.” (Dawson 2013, 1) 

From the perspective of the City of Austin, tourism and other industries in 

the region that depend on the Highland Lakes, the 2011 releases mean more water 

has already been delivered to the farmers during the drought than is legal (Cooke 

2013). The rice farmers, on the other hand, claim that their industry and culture 

are at stake and that without the water they will be, and in some cases have 

already been, forced out of production (Galbraith and Aguilar 2011, AP 2013). 

The farmers’ case is a sympathetic one and is treated as such by policy makers 

and the media. A 2012 Wall Street Journal article somberly mourns the farmers’ 

lost water, “The state's persistent drought has claimed its latest victims: rice 

farmers” (Koppel 2012).  

Sustainable water irrigation approaches for growing rice in an arid region 

is not practicable. Rice fields need to be flooded to produce a yield. Texas farmers 

typically flood twice a year for two harvests. Southeast Texas has traditionally 

been a more humid and rainy part of the state. Between natural precipitation and 

supplementary water supplies from the Highland Lakes, rice farmers always had 

water to flood their fields. With the current drought, the dry climate from the 

western part of the state is migrating east, leading to more arid conditions that are 



	
   64	
  

not amenable to rice farming. And while receiving less rain than ever before, rice 

farmers have simultaneously been cut off from Highland Lake water.  

The primary recommended strategy to get water flowing back to rice 

farmers, as well as other users downriver from Austin, is the Lower Colorado 

River Authority/San Antonio Water System project that consists of off-channel 

reservoirs, agricultural water conservation, additional groundwater development, 

and new and/or amended surface water rights (State Water Plan 2012, Cooke 

2013, Walker 2013). 

Some rice farmers are transitioning to ranching or trying to grow other 

crops. However, some farmers claim that other crops will not grow in this region. 

The clay soils cannot support plants with deeper roots (Heinrich 2013). This 

makes agricultural climate change adaptation in this region a challenge and 

positions the off-channel reservoirs as the only option.   

While Austin and the surrounding metropolitan area is home to most of 

the region’s population and hold senior water rights, rural counties and their 

interests are heavily represented on the LCRA board (Cooke 2013). There are also 

party politics at play. Austin is a Democratic city, and a regional population hub. 

While the Austin Utility is the largest LCRA customer, it is arguably under-

represented on the LCRA board. Republican governor Rick Perry has appointed 

all of the current LCRA board members and several have close ties to the rice 

industry (LCRA 2013/e). The gap in representation has become more pronounced 

in recent years as the demographics shift and Texas becomes an increasingly 

urban state. In 2010, the agricultural irrigation had the largest water needs in the 
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event of drought out of any user in the state. However, municipal needs are 

expected to increase, largely due to population growth, and irrigation needs are 

expected to decline. By 2060 these sectors are expected to each represent 

approximately 37 percent of the total needs (State Water Plan 2012).  

The urbanization of the region not only changes water consumption but 

also the land coverage that affects the quality and quantity of water supplies. 

Agriculture, especially ranching, can create compact surfaces. However, as 

rangelands are developed and replaced with suburban streets, driveways and 

rooftops, aquifer regeneration is dramatically inhibited. This shift in land use has 

and will continue to affect the region outside Austin’s municipal boarders, 

reducing and compromising the quality of aquifer and river recharge depended 

upon by other users, including the shrinking number of farmers. However, with 

no regional land use laws Austin’s impact development policies are restricted to 

within its borders. 

Economic Development vs. Water Conservation 

In Texas water development in considered paramount for economic 

development. During the most recent legislative session economic development 

was a key message in moving forward House Bill 4, funding for the State Water 

Plan projects. "The Texas House made HB 4 a top priority because we have all 

seen the devastating effects that severe drought can have on our farms, our 

communities and our entire economy," Speaker Straus said. "In addition, we 

know that a reliable supply of water will help us remain the leading state in the 

country for job creation” (Office of Governor Rick Perry 2013). Governor Perry 
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was vocal about his support for water development as he signed HB 4. “It is hard 

to overstate the importance of this legislation," Perry said. He spoke about how a 

strong supply of potable water was critical to the state's economic growth as well 

as the quality of life of Texans (Root 2013).  

 The economic development message is pervasive outside of the state 

political arena as well. Regions and cities vie for Texas Water Development 

Board (TWDB) funding in an attempt to expand water supplies and grow local 

economies. In the projects featured on the TWDB page, cities across Texas report 

on how water projects in their area will encourage economic growth. The General 

Manager of the San Jacinto River Authority, east of Austin, said of a surface 

water development project, “In the long term for Montgomery County, we can 

ensure our water supply will never be a limiting factor to continued economic 

growth," he states.  "Conroe can now tell industries 'We have a stable water 

supply if you locate here” (TWDB). San Angelo, a town in the middle of Texas, 

northwest of Austin, positioned its new aquifer development project as tool for 

economic growth, “"If we continue to have the Hickory Aquifer available, 

companies and people will want to invest in our community…We'll offer a more 

stable business environment and better project ourselves as a community that can 

sustain and grow its economy,” said Kevin Krueger, Assistant Director of Water 

Utilities (Ibid). 

Austin shares with its neighboring cities the conundrum of attracting 

business in the face of limited water supplies. Austin is a quickly growing region 

that is shifting from agriculture to technology manufacturing. Although these two 
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industries seem worlds apart, they share a core characteristic. Agriculture and 

technology both rely on large amounts of water and will fail without it. It is not by 

happenstance that large technology corporations have settled in Austin. The City 

of Austin offers the technology industry affordable energy, water and incentives-- 

the City of City of Austin provided almost $20 million in incentives to a Samsung 

Fabrication Plant as well as reimbursements for certain permit fees paid and water 

quality features (City of Austin 2013). Although the industry uses less water than 

agriculture (it also employs fewer people), semi-conductor manufacturing is a 

water intensive business (Copelin 2012, Austin Chamber of Commerce). The 

Samsung facility “uses 130 million gallons a month, mostly to rinse away 

chemicals used to make semiconductor chips” (Copelin 2012).  

Water management and economic development goals seem contradictory, 

or at least disconnected. Even within the same industry, tensions are high. Water 

recreation and tourism on the Highland Lakes requires that water in the lakes 

sustain their businesses. Down river, water recreation businesses are facing algae 

blooms that are rendering the river unusable by boaters and swimmers. Algae 

blooms occur in warm, slow moving water with high nutrient loads—a condition 

that typically occurs in late summer in Central Texas. This year the algae have 

been taking off since spring (Dawson, 2013).  The recreation industry is on two 

ends of the same problem: there is no longer enough water in the Austin region to 

play with. 

Creating a water secure future for water intensive industries in the face of 

increasing drought presents a challenge without a clear solution. Robert Cullick, a 
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consultant on water and public infrastructure projects, summarizes the 

conundrum. “If you’re a city, you still have to make sure industry will keep 

coming to town. It’s a matter of economic life or death to you. You have to make 

decisions, and the easy answers are gone” (O'Rourke and Price, 2012, page 1).  

Ecosystems v. Water Supply 

Long before the current drought started in Central Texas, certain water 

species have struggled to co-exist with modern development. The Barton 

Salamander has been a rallying cry for water conservationists since the mid 1990s 

(see page 25 of this thesis) when increasing development and decreasing aquifer 

recharge threatened the endangered salamander. In public perception and policy 

action, the drought’s impact on humans is generally prioritized above the 

ramifications on wildlife (Taylor, 2013).  And where the interests of humans and 

wildlife collide, the conflicts have only been elevated by the drought. Right now 

“it is human uses above all other uses,” said Jennifer Walker, the Water 

Resources Coordinator of the Sierra Club, Lone Star Chapter. “It is time to have a 

discussion about which human uses are essential and which are not” (Walker 

2013). 

A recent federal court decision held the Texas Commission on 

Environmental Quality (TCEQ) accountable for the deaths of 23 whooping 

cranes, an endangered species, because of inadequate freshwater inflows to San 

Antonio Bay (Price 2013/c). The decision prohibited the TCEQ from issuing any 

new permits to persons seeking to use water from the Guadalupe and San Antonio 

rivers (ibid). Although the deaths occurred before the drought began, the reactions 
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to the court’s decision reflect the state’s tenuous water situation. Arguing for a 

stay on the decision attorney General Greg Abbott said that the ruling would 

“impose irreparable harm on the State’s economy and its drought-affected 

residents” (Ibid). The ruling could also have implications for pumping of the 

Edwards Aquifer, which connects via springs to the Guadalupe where endangered 

species protection is an ongoing dialogue (Price, 2013/b).  

Many parties view the Endangered Species Act and the protection it 

mandates for endangered species as an obstacle to water supply (Price 2013/c; 

Hartnett White 2013). In her opinion article, a representative from the Texas 

Public Policy Foundation states that, “the Endangered Species Act, alone, can 

impose cast iron shackles on water use and water development” (White Hartnett 

2013, page 1). In theory the Texas Commission of Environmental Quality 

(TCEQ) is supposed to manage water so that “environmental flows” remain for 

bays, estuaries and habitats. In practice, however the environment may receive 

little-to-no water flow after the permitted users have extracted their water 

(Mosqueda, 2013). 

A month after the whooping crane decision, the LCRA took a more 

proactive approach to species protection. The agency released 20,000 acre-feet of 

water down the Colorado River (enough to meet the needs of about 60,000 

households for a year) to provide water for the threatened blue sucker to spawn. 

There was less pushback about this decision, which is not a huge surprise with 

Austin’s legacy of species protection. Austin’s culture of wildlife protection was 

also made clear with conversations related to the new water treatment plant, in 
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which the Jollyville Plateau Salamander was a main concern. The salamander is 

yet another species at the intersection of wildlife and human water interests that 

are increasingly strained from the drought.  

CHAPTER 5 
CONCLUSION 

The Austin region’s adaptation to the recent, most severe drought to date 

is shaped by politics and culture as much as ecological conditions. In July of 

2013, with the Highland Lake reservoirs at 36 percent full, there is unanimous 

agreement across all levels of water management that the current waterscape will 

fail to provide reliable water to all users if the drought continues. This may be 

where consensus begins and ends.  The users and uses that should get priority 

access to the region’s water are defined differently among the agencies that 

manage access: the Lower Colorado River Authority (LCRA) and groundwater 

conservation districts. The region’s water users—the City of Austin, adjacent 

municipalities, conservation groups, industries and farmers—often conflict in 

their needs and compete for support from the management agencies. Users exert 

their power through lobbying, politics, advocacy and water purchases.  

There are fundamental disagreements about the causes of the worsening 

weather and the water shortage. While the City of Austin is actively planning for 

climate change, which is projected to keep the region, on average hotter and drier, 

the LCRA and the Governor of Texas will not acknowledge climate change. This 

means that, on the local level, the City of Austin is attempting to mitigate climate 

change and reduce its impacts while also planning for long-term climate 

variability. At the state level and regional level, the Texas Water Development 
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Board (TWDB) and LCRA are not actively mitigating climate change and are not 

responding to climate change projections. The urgency of water supply needs and 

sustainable water supply development are also in conflict. While climatologists, 

engineers and ecologists point to the reservoirs as wasteful, the LCRA and the 

City of Austin prepare to build new off-channel reservoirs.  

The Austin case study provides a vibrant illustration of the barriers that the 

western waterscape poses to climate change adaptation. History shows that many 

of the barriers in this region – social, institutional and political – developed as a 

result of ignoring ecological and hydrological realities of the regional climate. 

Identifying the existing barriers and their origins is a first step in interrupting a 

cycle that is perpetuating a failing water system.  In moving beyond the 

identification of barriers to developing interventions, the Austin region will need 

to reinvent the social, institutional, political and design systems that define its 

waterscape.  

The key conclusion from the Austin case study is this: water systems are 

political.  The waterscape is shaped by economic agendas, constituent needs, 

budgets and old habits and infrastructure. Some of the region’s tensions will 

likely worsen in the near-term as water resources continue to dwindle and will 

continue to be the driving force in regional water policy. 

Rice farmers may face yet another season without water from the Highland 

Lakes. This will likely force more farmers to change crops, go out of business 

and/or stage a stronger fight. It will deepen the urban/rural divide as Austin and 

surrounding towns continue to receive water from the reservoirs. Rice farmers 
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will continue to lobby for their livelihood and LCRA and state representatives 

with constituents in rural Southeast Texas will create policies to keep rice farmers 

afloat. 

 With less water in rivers and aquifers and higher average temperatures, 

native animal species will experience habitat loss and degradation. Without 

proactive measures to protect species, the Endangered Species Act will continue 

to act as predominant environmental protection tool for Central Texas. More court 

battles will ensue followed by interventions from the federal government— an 

action widely disfavored by Texans. 

 If history is an indication, politicians will always position the economy at 

the top of their agendas. And, in the Austin region, water will always be a critical 

and sensitive point in economic development. Austin may continue to attract 

water intensive businesses or it may shift its strategy. Existing industries may 

adapt to new water supply realities or they may relocate. 

This thesis shows that the political ecology of the Austin region poses 

challenges. However, the quickly changing population and built environment are 

transforming the political and physical landscape and this transformative period 

may provide space for creativity in the region’s water system. Many of the 

adaptive transformations in the region’s water system will happen at the pace of 

cultural transformation. The region’s population is growing and demographics are 

shifting. It is possible that some of the old attitudes toward water and climate 

change will evolve, opening a window for more policies that support climate 

change adaptation and mitigation.  
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One of the most significant factors with the potential to shift water planning 

in Texas is the 2014 gubernatorial election. The election will usher in a new 

political era for Texas, as Governor Rick Perry leaves office after 14 years (Camia 

and Jervis 2013). Perry’s politics run through water management in the Austin 

region (he assigned all current board members of the Lower Colorado River 

Authority). His climate change doubts are also a strong current in many of the 

state’s policies, most notably water and energy.  

Texas and the Austin region are a unique case in Western water planning. 

The state practices regional, river basin level water management and planning, as 

well as local management. This approach is regarded by the literature as a 

sustainable strategy that supports climate change adaptation (see page 12 of this 

thesis). However, as is revealed in the Austin case study, these levels of planning 

are not adapting the region’s waterscape to the drought conditions in a sustainable 

way. Without Federal level water planning and management, the Lower Colorado 

River Authority (LCRA) is greatly influenced by regional and state politics and 

without any oversight from a larger entity. Additionally, the LCRA is not able to 

act on a local scale. Therefore cities and towns that do not have the capacity or 

will to manage and plan water locally are relying on representation at the LCRA 

level. Without active local adaptation planning their water systems will be 

increasingly vulnerable to climate variability.  

There is no clear solution to the conundrum of water management levels. 

However, urban /county level water planning may offer an alternative level of 

planning and management where water management is integrated into 
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comprehensive land use planning. The Colorado River Corridor Plan provides an 

interesting and hopeful example of an integrated city/county/water authority 

planning process to guide development in a regional river corridor. The plan 

makes use of the very limited planning authority counties in Texas possess and 

combines that with the powers of a city jurisdiction and a water authority. At the 

very least, it encourages the implementation of adaptive water management 

strategies such as green infrastructure, water reuse infrastructure, and 

decentralized water management, including residential and neighborhood rain 

catchment systems. This scale of planning enables the coordination necessary to 

pursue non-regulatory land use approaches such as land conservation easements 

to protect surface and groundwater and allow for recharge. Land conservation 

easements can help to shape sprawl in lieu of zoning or urban growth boundaries. 

Planning at this level may also help to bring landowners with riparian water rights 

to the same table and provide a planning forum for users who are not represented 

at the LCRA level.  

The literature presents recommendations for generally accepted practices for 

sustainable and adaptive water management. However, as illustrated in this case 

study, the politics and complexities entrenched in water systems present 

tremendous hurdles to adaptation. And during drought, when adaptation becomes 

a necessity, the politics and complexities intensify. The broad and sweeping 

policy recommendations provided by the literature and the reality on the parched 

ground in the Austin region are disconnected. Best practices to navigating through 

politics to implement adaptive water management techniques is an area that 
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deserves further investigation from the research community. 

As the region continues to confront drought conditions, adaptive water 

planning and management practices should be considered, even if they serve as 

aspirations, challenged by the political climate. The following are possible 

pathways through the political ecology that may support adaptive water planning 

and management: 

• Align economic planning and incentivize with water resources 

• Encourage (through incentives and training) regionally appropriate 

agriculture 

• Coordinate surface and groundwater on a regional scale 

• Create regional land use plans that support water management goals 

and realities 

• Retain and restore ecosystems wherever possible 

The Austin hydroscape is increasingly complex and unpredictable and an 

effective, resilient equitable and sustainable water system must be an adaptive 

water system. Although “adaptation must be finely tuned not only to the specific 

features of local geography and ecology, but also to local economies and 

cultures,” general principles of adaptation are also widely applicable (Huntjens et 

al. 2012, 80). Ultimately, the Austin region may prove to be an example of a 

resilient waterscape. Or, in the end, there may simply be no plan for when the 

lakes run dry. Either way, the region will undoubtedly continue to provide 

important lessons in water planning and management adaptation that will be 

pertinent across the Western United States as climate change takes its course.  

 

 



	
   76	
  

Bibliography 

Adger, W.N., S. Agrawala, M.M.Q. Mirza, C. Conde, K. O’Brien, J. Pulhin, 
R. Pulwarty, B. Smit and K. Takahashi. (2007) Climate Change 2007: 
Impacts, Adaptation and Vulnerability. Contribution of Working Group II to 
the Fourth Assessment Report of the Intergovernmental Panel on Climate 
Change. Cambridge University Press, Cambridge, UK. 
 

Anderson, Kevin (Coordinator at the Center for Environmental Research, 
Austin Water Utility, Austin, Texas), interview by Molly Cooney-Mesker, 
April 11, 2013. 

 
Austin Water Utility. Hornsby Bend Biosolids Management Plant. 
http://www.ci.austin.tx.us/water/downloads/hornsbybendbro.pdf. Accessed 
June 19, 2013. 

 
Associated Press. “Texas Rice Farmers Go Second Year Without Water.” 
March 2, 2013. Accessed from Factiva. July 16, 2013. 

 
Austin Water Utility, "Bill Comparisons for Selected U.S. Cities," Feb. 29, 
2012.  

 
Bagley, Katherine. “With Drought Season Off to a Bad Start, Scientists 
Forcast Another Bleak Year.” Inside Climate News. March 28, 2013. 
http://insideclimatenews.org/news/20130328/drought-season-bad-start-
scientists-forecast-another-bleak-year. Accessed August 9, 2013.  

 
Barna, Joel Warren. “The rise and fall of smart growth in Austin.” Spring 
2002. Cite: 53, p. 22-25. 

 
Barringer, Felicity. “Spread of Hydrofracking Could Strain Water Resources 
in West, Study Finds.” The New York Times. May 2, 2013. 
http://www.nytimes.com/2013/05/02/science/earth/hydrofracking-could-
strain-western-water-resources-study-finds.html. Accessed July 16, 2013. 

 
Barrios, JE, Rodriguez-Pineda, JA., Benignos, MD. 2009. Integrated river 
basin management in the Conchos River basin, Mexico: A case study of 
freshwater climate change adaptation. Climate and Development: Volume 3, 
Issue 1. p. 249-260. 

 
Barton Springs/Edwards Aquifer. “History.” http://www.bseacd.org/about-
us/history/ 2010. Accessed May 16, 2013. 

 
Bates, B. C., Kundzewicz, Z. W., Wu, S. & Palutikof, J. P. (eds) (2008). 
Climate Change and Water. Technical Paper of the Intergovernmental Panel 
on Climate Change. IPCC Secretariat, Geneva. 



	
   77	
  

 
Birkland, Thomas A. (2006) Lessons of Disaster, Policy Change after 
Catastrophic Events, (ed.), Georgetown University Press. 

 
Bollinger, L. A., Bogmans, C. W. J., Chappin, E. J. L., Dijkema, G. P. J., 
Huibregtse, J. N., Maas N., Schenk T., Snelder, M., van Thienen, P. , de Wit, 
S., Wols, B.,  Tavasszy L. A.. “Climate adaptation of interconnected 
infrastructures: a framework for supporting governance.” Regional 
Environmental Change (March 2013). 

 
Buchele, Mose. Why the Fight Over Salamander in Texas is Only the 
Beginning.” National Public Radio. September 10, 2012. 
http://stateimpact.npr.org/texas/2012/09/10/why-the-fight-over-salamanders-
in-texas-is-only-just-beginning/. Accessed April 20, 2013. 

 
Camia, Catalina and Jervis, Rick. “Texas Gov. Rick Perry says he won’t run 
again.” USA Today. July 9 2013. 
http://www.usatoday.com/story/news/politics/2013/07/08/rick-perry-texas-
governor-president/2497773/. Accessed August 11, 2013. 

 
(A) City of Austin, Communications and Public Information Office. “City 
Voters Approve Most Municipal Ballot Measures: Voters approved City 
structural changes and most bonds on ballot.” Press release. November 7, 
2012. http://www.austintexas.gov/news/city-voters-approve-most-municipal-
ballot-measures. Accessed April 15, 2013. 

 
(B) City of Austin. Agreements Payment Information. 2013. 
http://austintexas.gov/page/agreements-payments-information. Accessed July 
16, 2013. 

 
City of Austin. 2012 Bond Program. (c) 
http://www.austintexas.gov/department/2012-bond-program. Accessed July 2, 
2013. 

 
City of Austin. “Watershed Ordinance History.” (d) 
http://austintexas.gov/page/watershed-protection-ordinance. Accessed March 
30, 2012. 

 
City of Austin. 2012 Drinking Water Quality Report. (e) 
http://www.austintexas.gov/sites/default/files/files/Water/ccr2012_0.pdf. 
Accessed March 20, 2013.  

 
City of Austin. RESOLUTION NO. 20120823-067. Adopted August 23, 2012 
(f). 
http://austin.siretechnologies.com/sirepub/cache/2/mccqrt4tuu45kqijueci2lw4/
34620207172013100607960.PDF. Accessed July 15, 2013. 



	
   78	
  

 
City of Austin and Lower Colorado River Authority. “Colorado River 
Authority Plan: A Sustainable Future.” September 2012 (g). 
http://www.co.travis.tx.us/tnr/crcp/. Accessed July 9, 2013.  

 
Clean Water Action. “Conservation and Austin’s Water Treatment Plant 4.” 
http://www.cleanwateraction.org/feature/conservation-and-austins-water-
treatment-plant-4. Accessed June 25, 2013. 

 
Chan, K., Pringle, R.M., Ranganathan, J., Boggs, C.L., Chan, Y.L., Ehrlich, 
P.R., Haff, P.K., Heller, N.E., Al-Khafaji, K., and Dena P. Macmynowski.  
2007. “When agendas collide: human welfare and biological conservation. 
Conservation Biology: 21: 59-68.  

 
Chen, C., D. Gillig and B. McCarl, 2001. “Effects of climatic change on a 
water dependent regional economy: a study of the Texas Edwards aquifer.” 
Clim. Change: 49, 397-409. 

 
Colin Sullivan. 2009. “Calif. Water agency changes course on delta smelt.” 
The New York Times, May 12. 
http://www.nytimes.com/gwire/2009/05/12/12greenwire-calif-water-agency-
changes-course-on-delta-sme-10572.html  

 
Colorado River Foundation (CRF). “The Highland Lakes Visitor 
Information.” http://coloradoriver.org/about-2/about-the-river/the-highland-
lakes-visitor-information. Accessed April 2, 2013. 

 
Cook, Edward R., Seager, Richard, Cane, Mark A., Stahle, David W.  “North 
American drought: Reconstructions, causes, and consequences,” Earth-
Science Reviews 81: 1–2 (March 2007): 93-134. 

 
Cook, Phil. “Water issues downstream from Austin: Part 5” June 3, 2013. 
http://texas2.sierraclub.org/austin/content/water-issues-downstream-austin-
part-5-phil-cook-conservation-chair-bastrop. Accessed July 6, 2013.	
  

	
  
Cooke, Heather. (Legislative and Environmental Program Coordinator, Austin 
Water Utility, Austin, Texas), interview by Molly Cooney-Mesker, July 11, 
2013.	
  

Cooke, Heather, Batterton, Carol and Bhattarai, Raj. “Capitol Update: 2011 
Texas Legislative Session and Evolving Issues.” 
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ve
d=0CCwQFjAA&url=http%3A%2F%2Fwww.tawwa.org%2FTW12Proceedi
ngs%2F2011LegislatureFinalReport_Master.doc&ei=VxTbUdvxOYSLjAKX
noHoCQ&usg=AFQjCNFnVqiabhebMqOmUvrIh4MIHAfNZw&bvm=bv.48
705608,d.cGE. Accessed July 8, 2012. 



	
   79	
  

 
Copelin, Laylan. “Drought a threat to state's economy, officials say.” Austin 
Statesman. March 28, 2012. 
http://www.statesman.com/news/business/drought-a-threat-to-states-economy-
officials-say-1/nRmYj/. Accessed July 15, 2013. 

 
Davis, Sandra. “The Politics of Water Scarcity in the Western States.” The 
Social Science Journal 38 (2001) 527–542. 

 
Dawson, Bill. “Damaging drought conditions expanding again across the 
state” Texas Climate News. July 15, 2013. 
http://texasclimatenews.org/wp/?p=8221. Accessed July 16, 2013. 

 
Eckstein, Gabriel and Hardberger, Amy. “Scientific, Legal, and Ethical 
Foundations for Texas Water Law.” Essentials of Texas Water Resources, 
State Bar of Texas, 2009.  

 
Engle, N. & Lemos, M. C. “Unpacking governance: Building adaptive 
capacity to climate change for river basins in Brazil.” Global Environmental 
Change 20:1 (2010).  4–13. 

 
Environmental Protection Agency. “Climate Change and Water.” 
http://water.epa.gov/scitech/climatechange/index.cfm. Accessed January 3, 
2012. 

 
Environmental Protection Agency. Water-Energy Connection. December 15, 
2012. http://www.epa.gov/region9/waterinfrastructure/waterenergy.html. 
Accessed July 10, 2013. 

 
Fischhendler, I. (2004). Legal and institutional adaptation to climate 
uncertainty: a study of international rivers. Water Policy 6, 281–302. 

 
Fraser, Tory and Watson, Kirk. Texas Senate. 83rd Congress. S.B. 163 “Bill 
to protect LCRA firm water customers.” March 26, 2013. Available from 
www.legis.state.tx.us. Accessed July 9, 2013. 

 
Fratini, C. F., Elle, M., Jensen, M. B. and Mikkelsen, P. S. “A conceptual 
framework for addressing complexity and unfolding transition dynamics when 
developing sustainable adaptation strategies in urban water management.” 
Water Science & Technology: 66:11 (2012) 2393- 

 
Füssel, H.-M., Klein, R.J.T. and Ebi, K.L., 2006, "Adaptation Assessment for 
public health." Climate Change and Adaptation Strategies for Human Health, 
Steinkopf Verlag, Darmstadt, Germany. 

 



	
   80	
  

Galbraith, Kate. “Amid Texas Drought, High-Stakes Battle Over Water.” The 
New York Times. June 18, 2011. 
http://www.nytimes.com/2011/06/19/us/19ttwater.html. Accessed July 15, 
2013. 

 
Galbraith, Kate and Aguila, Erika. “Texas Rice Farmers' Livelihoods at Stake 
in Water Talks.” The Texas Tribune. June 23, 2011. 
http://www.texastribune.org/2011/06/23/texas-rice-farmers-livelihoods-stake-
water-talks/. Accessed July 14, 2013. 

 
Gallaher, Samuel, Heikila, Tanya, Patterson, Will, Frank, Vanessa, and 
Weible, Christopher. “Adapting water policy tools to new issues: lessons from 
Colorado’s experience over time.” Water Policy 15 (2013): 43-60. 

 
Gleick, Peter. “Water Wars Here in the US?” Science Blogs. February 28, 
2013. http://scienceblogs.com/significantfigures/index.php/2013/02/28/water-
wars-here-in-the-us/. Accessed August 6, 2013. 

 
Gleick, Peter. The World’s Water Volume 7: The Biennale Report on 
Freshwater Resources. (Island Press: Washington, 2011). 

 
Godden, Lee and Kung, Anthony. “Water Law and Planning Frameworks 
Under Climate Change Variability: Systemic and Adaptive Management of 
Flood Risk.” Water Resources Management (2011) 25: 4051–4068. 

 
Greene, David. (Climate Program Coordinator, Austin Water Utility Austin, 
Texas), interview by Molly Cooney-Mesker, April 11, 2013 

 
Gregor, Katherine. “Climate Change Crosses County Lines.” Austin 
Chronicle.  July 20, 2010. http://www.austinchronicle.com/news/2010-07-
30/1063456/. Accessed July 13, 2013. 

 
Hamin, EM. Conference presentation to ISSR. May, 2010. 

 
Hamin, Elisabeth M. and Gurran, Nicole. Urban form and climate change: 
Balancing adaptation and mitigation in the U.S. and Australia. Habitat 
International, 33:3 (July 2009) 238-245. 

 
Held, I. M. and Soden, B. J. Robust responses of the hydrological cycle to 
global warming. J. Journal of the Climate: 19 (2006): 5686–5699. 

 
Henry, Terrence. “After Rice Farmers Cut Off Last Year, Water Use Cut in 
Half in Central Texas.” National Public Radio. June 11, 2013. 
http://stateimpact.npr.org/texas/2013/06/11/after-rice-farmers-cut-off-water-
use-cut-in-half-in-central-texas/. Accessed July 14, 2013.  

 



	
   81	
  

Henry, Terrence. “After White Stallion Power Plant Canceled, Coal Faces 
Dark Future in Texas.” National Public Radio. February 15, 2013. 
http://stateimpact.npr.org/texas/2013/02/15/after-white-stallion-power-plant-
cancelled-coal-faces-dark-future-in-texas/. Accessed July 15, 2013. 
 

Hester, Randolph. Designing for Ecological Democracy. Cambridge, Mass: 
MIT Press, 2006. 

 
Hovorka, S.D., Mace, R.E. and Collins, E.W. (1998) Permeability structure of 
the Edwards Aquifer, south Texas: implications for aquifer management. 
Bureau of Economic Geology, Report of Investigations: 250. 

 
Interagency Climate Change Adaptation Task Force (ICCATF). “Federal 
Actions for a Climate Resilient Nation. October 28, 2011.” 
http://www.whitehouse.gov/administration/eop/ceq/initiatives/adaptation. 
Accessed March 12, 2013. 
 
Interagency Climate Change Adaptation Task Force (ICCATF). “National 
Action Plan: Priorities for Managing Freshwater Resources in a Changing 
Climate.” October 2011. 
http://www.whitehouse.gov/administration/eop/ceq/initiatives/adaptation. 
Accessed March 3, 2013. 

 
Intergovernmental Panel on Climate Change (IPCC) (2007) Climate change 
2007: Synthesis report, fourth assessment report. Cambridge, IPCC and 
Cambridge University Press. 

 
Jackson, Mike and Waston, Kirk. Texas Senate. 82nd Congress Senate Bill 
1044. May 17, 2011. Available from www.legis.state.tx.us. Accessed July 13, 
2013. 

 
Karvonen, Andrew. The Politics of Urban Runoff. (Cambridge: MIT Press, 
2011). 

 
Kaiser, Ronald. “Who Owns the Water.” Texas Parks and Wildlife Magazine. 
July 2005. http://www.tpwmagazine.com/archive/2005/jul/ed_2/. Accessed 
March 19, 2013. 

 
Koppel, Nathan. “Texas Rice Farmers Lose Their Water.” The Wall Street 
Journal. March 2, 2012. 
online.wsj.com/article/SB10001424052970204571404577257663909299488.
html. Accessed March 21, 2013. 

 
Largey, Matt. “Water Fight: Proposed Coal Plant’s Water Plan Stirs Debate.” 
KUT radio. June 24, 2011. http://kut.org/2011/06/water-fight-proposed-coal-
plants-water-plan-stirs-debate/ Accessed July 15, 2013.  



	
   82	
  

 
Lebel, L., Grothmann, T. & Siebenhuner, B. “The role of social learning in 
adaptiveness: insights from water management.” International Environmental 
Agreements–Politics Law and Economics: 10:4 (2010): 333–353. 

 
Loa´icigaa, H.A., Maidmentb, D.R., Valdesc, J.B. “Climate-change impacts in 
a regional karst aquifer, Texas, USA.” Journal of Hydrology 227 (2000): 173–
194.  

 
Lower Colorado River Authority (LCRA). “LCRA Maps.” (a) 
http://maps.lcra.org/default.aspx?MapType=Watershed%20Maps. Accessed 
March 20, 2013. 

 
Lower Colorado River Authority (LCRA). “Water Partnership with the City 
of Austin.” (b) 
http://www.lcra.org/water/supply/contracts/austinagreement.html. Accessed 
April 17, 2013. 
 
Lower Colorado River Authority (LCRA). “Drought means no water for most 
downstream farmers in 2013.” (c) 
http://www.lcra.org/water/drought/index.html. 

 
Lower Colorado River Authority (LCRA). “Most downstream farmers will 
not receive Highland Lakes water this year: Cutoff protects water for cities 
and industry throughout basin.” March 2, 2013 (d). 
http://www.lcra.org/newsstory/2013/farmershlwater.html. Accessed April 20, 
2013. 

 
Lower Colorado River Authority (LCRA). “LCRA Board of Directors.” 
Updated June 28, 2013 (e). 
http://www.lcra.org/about/leadership/board/index.html. Accessed July 16, 
2013. 

 
Mahler, B. “What’s in the Water? The History and Future of Barton Springs.” 
University of Texas: ESI Outreach Lecture (2004). 

 
Mason, Robert. “Ecoregional Planning: Retreat or Reinvention?” Journal of 
Planning Literature 26 (2001): 405.  

 
Mosqueda, Priscila. Whooping Cranes Lawsuit Could Change Texas Water 
Rights. Texas Observer. April 11, 2013. 
http://www.texasobserver.org/whooping-crane-lawsuit-could-change-water-
rights-in-texas/. Accessed July 18, 2013. 

 
Newson, M. D. Land, water and development: Sustainable and adaptive 
management of rivers. London: Routledge (2009). 



	
   83	
  

 
Norgaard, Richard. “Ecosystem services: from eye-opening metaphor to 
complexity blinder.” Ecological Economics 69 (2010): 1219-1227.  

 
Norman, E.S.; Bakker, K. and Cook, C. “Introduction to the themed section: 
Water governance and the politics of scale.” Water Alternatives 5:1 (2012): 
52-61. 

 
Office of Governor Rick Perry 2013. Gov. Perry Signs Landmark Water 
Legislation [press release]. May 28, 2013. 

 
Orlove, Ben and Caton, Steven. “Water Sustainability: Anthropological 
Approaches a Prospects.” Annual Review of Anthropology 2010. 39:401–15. 

	
  
O'Rourke, Ciara and Asher Price. “In Central Texas, A Rush to Secure Water 
Rights.” Austin Statesman . December 7, 2012. 
http://www.statesman.com/news/news/local/scramble-to-secure-groundwater-
rights-to-keep-up-w/nTQPG/. Accessed July 5. 2013. 

 
Orr, Matthew. “Drought on the range.” New York Times. April 5, 2013. 
http://www.nytimes.com/video/2013/04/05/business/100000002112739/droug
ht-on-the-range.html. Accessed April 7, 2012. 

 
Otis W. Templer, "Water Law," Handbook of 
TexasOnline (http://www.tshaonline.org/handbook/online/articles/gyw01)Acc
essed August 06, 2013. Published by the Texas State Historical Association 

 
Paavola, J.; Adget, W.N. Fair Adaptation to Climate Change. Ecological 
Economics 56: 4 (2006): 594-609. 

 
Pahl-Wostl, Claudia. “Transitions towards adaptive management of water 
facing climate and global change.” Water Resources Management (2007) 
21:49–62. 

 
Palmer, Margaret, Lettenmaier, Dennis, Poff, LeRoy, Postel, Sandra L., 
Richter, Brian, Warner, Richard. “Climate Change and River Ecosystems: 
Protection and Adaptation Options." Environmental Management 44 (2009): 
1053–1068. 

 
Pelling, Mark. Adaptation to Climate Change: From Resilience to 
Transformation. New York: Routledge, 2010. 

 
Price, Asher. “Rich aquifer east of Austin could soon be tapped for fast-
growing suburbs.” Austin Statesman. March 19, 2013 (a). 
http://www.statesman.com/news/news/rich-aquifer-east-of-austin-could-soon-
be-tapped-f/nWxr6/. Accessed July 5, 2013. 



	
   84	
  

 
Price, Asher. “Environmentalists score a win in case with big water 
implications.” March 12, 2013 (b). 
http://www.statesman.com/news/news/environmentalists-score-a-win-in-case-
with-big-wat/nWprD/. Accessed July 17, 2013. 

 
Price, Asher. “State attorney general seeks stay in whooping crane case.” 
Austin Statesman. March 15, 2013 (c). 
http://www.statesman.com/news/news/state-regional-govt-politics/state-
attorney-general-seeks-stay-in-whooping-cran/nWs5Z/. Accessed July 13, 
2013. 

 
Price, Jenny. “Remaking American Environmentalism: On the banks of the 
L.A. River. Environmental History” (July 2008): 536-55. 

 
Quevauviller, Philippe. “Adapting to climate change: reducing water-related 
risks in Europe – EU policy and research considerations,” Environmental 
Science & Policy 14: 7 (November 2011): 722-729. 

 
Reissman, C.K. Narrative methods for the human sciences. London & 
Thousand Oaks: Sage Publications, 2008. 

 
Roaf, S. (2005). “Sustainable Benchmarks for Post Occupancy Evaluation”, in 
W. Preiser and J. Vischer, Post Occupancy Evaluation, New York: Harper 
Colins. 

 
Root, Jay. “Texas Hails Water Bill, Is Evasive on His Future.” The Texas 
Tribune. May 28, 2013. http://www.texastribune.org/2013/05/28/perry-hails-
water-bill-evasive-future/. Accessed July 17, 2013. 

 
Rosenzweig, C.G., Casassa, D.J. Karoly, A. Imenson, C. Lui, A. Menzel, S. 
Rawlins, T.L. Root, B. Seguin, and P., Tryjanowski. 2007. Assessment of 
observed changes and responses in natural and managed systems. Climate 
Change 2007: Impacts, Adaptations and Vulnerability. Contribution of 
Working Group II to the Fourth Assessment Report of the Intergovernmental 
Panel on Climate Change. Cambridge, UK: Cambridge University Press.  

 
Sadoff, C. W. & Muller, M. (2009). Better Water Resources Management – 
Greater resilience today, more effective adaptation tomorrow. Perspective 
document for the 5th World Water Forum, World Water Council, Marseille, 
Cooperative Programme on Water and Climate, The Hague, IUCN, Gland and 
International Water Association, The Hague. 

 
Sanderson, M.G., Hemming, D.L. and Betts, R.A. . “Regional temperature 
and precipitation changes under high-end (≥4°C) global warming.” 



	
   85	
  

Philosophical Transactions of the Royal Society A: Mathematical, Physical 
and Engineering Sciences 369(2011): 85–98. 

 
S.B.A No. A198 Associated Press Newswires. “Bill guarantees homeowners 
the right to install drought resistant landscaping.” March 18, 2013. Accessed 
from Factiva.com March 18, 2013. 

 
Schlager, E. & Heikkila, T. “Left high and dry? Climate change, common 
pool resource theory and the adaptability of western water compacts.” Public 
Administration Review 71:3 (2009): 461–470. 

 
Seager, Richard, Ting, Mingfang, Li, Cuihua, Naik, Naomi, Cook, Ben, 
Nakamura, Jennifer, Liu, Haibo. “Projections of declining surface-water 
availability for the southwestern United States.” Nature Climate Change 
(December 23, 2012). 

 
Selby, Gardner. Austin American-Statesman. “Brigid Shea says Austin water 
rates doubled in decade and Austin water costs are greater than costs in the 
state's other biggest cities.” March 25, 2012. Accessed July 3, 2013.  

 
Sharp, Liz and Richardson, Tim. “Reflections on Foucauldian discourse 
analysis in planning and environmental policy research,” Journal of 
Environmental Policy & Planning 3:3 (2001): 193-209. 

 
Spross, Jeff. “Climate-Science Denying Governor Perry Renews Declaration 
Of Drought Disaster Throughout Texas” June 23, 
2013.http://thinkprogress.org/climate/2013/06/23/2199171/climate-science-
denying-governor-perry-renews-declaration-of-drought-disaster-throughout-
texas/?mobile=nc. Accessed July 10, 2013. 

 
Taylor, Melinda. “Water for Wildlife: The Fate of the Whopping Cranes 
Depends on It.” April 3, 2013. UT Law Grid. 
http://www.utexas.edu/law/academics/centers/energy/2013/04/water-for-
wildlife-the-fate-of-the-whooping-crane-depends-on-it/. Accessed July 18, 
2013. 

 
Texas Commission on Environmental Quality (TCEQ). “Texas Impact on 
Surface Water.” http://www.tceq.texas.gov/response/drought. Accessed April 
22, 2013. 

 
Texas Commission on Environmental Quality (TCEQ). “Rights to Surface 
Water in Texas.” 2009. http://www.tceq.texas.gov/publications/gi/gi-
228.html/at_download/file. Accessed August 6, 2013. 

 
Texas Constitution, art. XVI, sec. 59 

 



	
   86	
  

Texas Water Conservation Association. All Tracked Bills passed by 83RDR. 
June 13, 2013. 

 
Texas Water Development Board (TWDB). “Water Projects for Texas.” 
http://www.twdb.state.tx.us/newsmedia/featured/projects/index.asp. Accessed 
July 16, 2013. 

 
Tuma, Clara. (Public Information Officer, Lower Colorado River Authority, 
Public Information Officer, Lower Colorado River Authority, Austin Texas), 
interview by Molly Cooney-Mesker May 3, 2013. 

United Nations. “Integrated Water Resources Management” 
http://www.un.org/waterforlifedecade/iwrm.shtml. Accessed April 15, 2012. 

 
U.S. Census Bureau. ”Austin, Texas.” 
http://quickfacts.census.gov/qfd/states/48/4805000.html. Accessed April 4, 
2013. 

 
U.S. Congress. Senate. S. 3691 (112th): Strengthening The Resiliency of Our 
Nation on the Ground Act, December 19, 2012.  

 
U.S. Department of the Interior (DOI). The Bureau of Reclamation: A Very 
Brief History. USA.gov. http://www.usbr.gov/history/borhist.html 

 
U.S. Fish and Wildlife Service. “Species profile: Texas Blind Salamander.” 
August 3, 2012. 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=D001. 
Accessed April 20, 2013.  

 
Vawda, Mahomed, King, Nicola, Muller, Mike. “Pricing Water for Cost 
Recovery, Economic Efficiency and Social Equity.” Global Issues in Water 
Policy, 2 (2011): p 181-201.  

 
Wagner, Kevin. “Status and Trends of Irrigated Agriculture in Texas: A 
Special report by the Texas Water Resources Institute.” 2012. Accessed June 
10, 2013. 

 
Walker, Jennifer. (Water Resources Coordinator, Sierra Club, Lone Star 
Chapter, Austin, Texas), interview by Molly Cooney-Mesker, May 15, 2013. 

Ward, George “Water Resources” in The Impact of Global Warming on 
Texas. Center for Research in Water Resources. Ed. Jurgen Schmandt, et al. 
(Austin: University of Austin Press), 2011, pp. 1-31. 

 
Wescoat, James. Edited by Robert Fishman. The American Planning 
Tradition: Culture and Policy, ed. Washington, DC: Wilson Center, 
Smithsonian Institution, 2000, pp. 147-171 



	
   87	
  

 
Wetherell, M., Taylor, S. & Yates, S.J. Discourse as data: A guide for 
analysis. London: Sage Publications (2001). 

 
Wilkinson, Charles. “Harvesting the April Rivers,” in Crossing the Next 
Meridian. (Washington, D.C.: Island Press, 1992), 219-292.  

 
Wilder, Forrest. “Spotted at the capitol: Acknowledgement of Climate 
Change.” Texas Observer.” http://www.texasobserver.org/spotted-at-the-
capitol-acknowledgment-of-climate-change/. Accessed March 22, 2013.  

 
Willig, C. Introducing qualitative research in psychology: Adventures in 
theory and method. New York: McGraw Hill and Open University (2008). 

 
White Hartnett, Kathleen. “White: Federal law endangers Texas water 
supply.” Austin Statesman. March 10, 2013. 
http://www.statesman.com/news/news/opinion/white-federal-law-endangers-
texas-water-supply/nWkT4/. Accessed July 16, 2013. 

 
Yeomans, David. “Heated battle over LCRA water.” Kxan.com. January 3, 
2013. http://www.kxan.com/dpp/news/heated-battle-over-lcra-water. 
Accessed July 15, 2013.  

 
Young, Robert F. and McPherson, Gregory E. Governing metropolitan green 
infrastructure in the United States. Landscape and Urban Planning. 
Landscape and Urban Planning 109 (2013) 67– 75.  

 
 
 

 

 

 

 

 
	
  


