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Abstract

The purpose of this study is to investigate how environmental culture, institutional
structures, and water distribution have led to differences in water policy innovation, using Texas,
California, and Alabama as case studies to understand this variation. This research is relevant for
multiple reasons. Droughts have always impacted the western states, but as populations have
grown in this region — currently 20 percent of the U.S. population lives within California and
Texas alone — the number of Americans at risk from severe drought has increased. Additionally,
these states have arrived at vastly different systems of water management due to idiosyncratic
cultures and environments. This research adds to the literature by comparing three diverse states
who have arrived through different paths to varying levels water policy development. In addition
to traditional environmental research, this dissertation adds two new variables for consideration,
the environmental distribution of water in each state, and planned adaptation as states learn from
each success drought. The variables provide insight as to why each case developed the way that
it did, as well as predict success in preventing disastrous drought outcomes. As more states face
future water shortages, the ability to diffuse policy from multiple successful, but varied sources

is vital match the correct model with each state’s unique environment.
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Chapter 1: Introduction

Water policy in U.S. states is one of the most complex topics in the field of public policy.
From the politically charged term ‘climate change’ to the tension between states and
environmental interest groups, water policy is combative, but a necessary part of state planning.
This dissertation contributes to the field by identifying multiple variables that impact water
policy, while showing how one size does not fit all. As water is increasingly stressed in the
future, the ability to draw on lessons learned by these states will provide valuable insight to other
entities that face droughts and water shortages. As states are looking for water management
techniques in the future, understanding the factors that led to different water management

solutions, both successful and unsuccessful, will be invaluable.

Background of the Problem

There are few necessities in life, but water is one of those that all humans, regardless of
culture or location, have in common. The growing trend of water scarcity, primarily driven by
climate change, hyper-urbanization, mismanagement, and pollution, is estimated to impact
almost one half of the world’s population at some point during the year, including much of the
American Southwest (Mekonnen and Hoekstra 2016). As populations continue to swell around
the world, providing water in the face of increased demand and increasingly frequent droughts
will place new pressures on governments to provide basic necessities to their constituents.
Unfortunately, the geographic diversity of the U.S. creates unique problems for planners, as the
rate and severity of droughts vary drastically.

From 1950 to 1957, the State of Texas experienced a drought that forever changed the

rural landscape. Lasting over 71 months, this drought reshaped the Texas population, shifting



from a largely agrarian and ranching culture to a predominately urban culture, while leaving an
indelible mark on the Texas psyche (Texas SWP 2022). This “drought of record” left all but one
of the 254 counties classified as disaster areas and is the foundation of all modern water
conservation in the state (TWDB 2012).

Similarly, tree ring analysis in California points toward a history of century-long,
catastrophic droughts in the region (Lund et al. 2018). California’s drought from 2012-2016 was
a once in every 1,200-year drought, killing an estimated 102 million trees (Lund et al. 2018),
years” worth of salmon hatcheries (Bland 2015), and resulted in groundwater depletion
equivalent to about one third of the total volume of Lake Tahoe (Friedlander 2018).

In contrast, the State of Alabama is one of the most water-rich locations in North
America; but, despite large rivers that crisscross the state and normally abundant rainfall,
drought has still affected this water-rich region. The most recent drought, in 2016, Killed tens of
thousands of trees across the state, resulted in over 50,000 acres of land burned from wildfires,
and left many creeks and rivers dry enough to walk across (AFC 2016). The question then
becomes: how do these states, with varied water resources, distinct institutional development,

and diverse political cultures, react to drought events?



Purpose of this Study

The purpose of this research is to present a comparative study of Texas, California, and
Alabama’s drought response using Steelman’s (2010) policy innovation and implementation
framework to investigate how environmental culture, institutional structures, and water
distribution have led to differences in water policy innovation. This research is relevant for
multiple reasons. Droughts have always impacted the western states, but as populations have
grown in this region - currently 20 percent of the U.S. population lives within California and
Texas alone — the number of Americans at risk from severe drought has increased.

The selection of Steelman’s (2010) framework is appropriate since it was developed to
address the peculiarities of environmental policy innovations, built upon a wide swatch of
cultural, structural, and individual literature (18-19). The framework allows in-depth research
across every level of analysis. Finally, the study has implications for additional frameworks,
from focusing events and agenda setting in Multiple Streams Analysis to large shifts in policy
from Punctuated Equilibrium. Since Steelman’s framework builds upon previous research, these
results will equally be applicable for the foundational texts of public policy. From focusing
events that open policy windows (Kingdon 1984; Birkland 1999) to the path dependence of early

institutions (Pierson 2004), this research has direct implications across multiple fields of study.

Statement of the Problem
States facing similar drought conditions have come to vastly different policy innovations.
Despite drought research and climate change literature, comparative case studies of water
policies are rare. Of the examples in the literature, most compare legal structures and policies

across international cases (Meinzen-Dick 2007; Dingfelder 2017; Persons 2017). This



comparative analysis will provide the first known multi-variate test of Steelman’s framework
through three states, spanning environmental and political spectrums.

Other frameworks were considered for this research but eliminated after initial inquiry.
Since this research design is based around the responses to catastrophic droughts, initially
Birkland’s (1997) research on focusing events was considered. Built upon Kingdon’s (1984)
opening of policy windows, Birkland refined the idea of a potential focusing event as the catalyst
for the policy process. Unfortunately, Birkland has an exceedingly high threshold for a focusing
event, with only a few catastrophic events, such as Hurricane Katrina or September 11", meeting
his definition. Recurring droughts in the selected cases would not meet his threshold for
qualification, although Birkland has attempted just recently lower the threshold for these events
to make his framework more applicable (DeLeo et al. 2021). Other theories, such as Punctuated
Equilibrium (Baumgartner and Jones 1993) and the Issue Attention Cycle (Downs 1972) were
similarly considered but did not span the full breadth of these selected cases and outcomes.
Fortunately, elements from each of these theories were utilized as part of Steelman’s framework.

The other framework considered was the socio-ecological systems (SES) framework
(Schlager and Cox 2017). The SES framework is robust in its structure and applicability, built as
a multi-discipline framework that describes the interaction between institutions and their
environments (Colding and Barthel 2019; Anderies et al. 2004). Unfortunately, the SES
framework is incredibly complex and difficult to apply. None of the original authors provided
definitions for their primary variables or created a codebook for application (Schlager and Cox
2017; Partlow 2018). Some have attempted to create a meta-analysis database for research based
on popular articles (Basurto, Gelcich, and Ostrom 2013), but this framework has proven to be

difficult, with few researchers able to utilize more than a handful of variables.



The other consideration with framework selection is the ability to compare similar, but
distinct cases. Without comparative research, it is difficult to understand state responses to
environmental crises. While research into focusing events (Kingdon 1984; Birkland 1997) can
inform public response to a crisis, without comparative analysis, it is difficult to predict how a
state’s response is impaired by institutional processes or cultural barriers.

This research has value due to wicked problems associated with climate change and a
shifting population within the regions highlighted, but with larger global implications. The
wickedness of water policy is a direct result of the uncertainty of risks, complexity of possible
solutions, and value divergence of actors (Head 2008, 104). The risk of water scarcity is
increasing across almost every region of the globe, but water policies have shown to be difficult
to diffuse across varied environments (Meinzen-Dick 2007). Additionally, repeated droughts
across the western U.S. highlight the necessity for continued policy innovation in this region.
Since there is no single solution to complex problems, investigating the interactions of multiple
variables is required to understand the variety of policy outcomes (Ostrom et al. 2014)

To be valid, results of this research should show divergence in water policies due to the
environmental cultures, structures, and water distribution for each of the selected cases, despite
similar drought conditions. This research has not been previously attempted and should shed
light on potential water policy solutions for other states and regions that will face similar

environments in the future.

Definition of Terms
Water Policy
The field of environmental policy is built on a series of laws intended to protect air and

water quality, manage public lands, and protect wildlife. (Klyza and Sousa 2013, 1). In response



to man-made and naturally occurring challenges, governments have adopted a variety of
approaches and measures depending upon their unique problems and opportunities (Hempel
2009). One subfield of environmental policy is water policy, which is primarily focused on the
protection and sustainment of water resources, from wildlife flows to urban delivery.

The stress between sustaining the environment and providing a stable supply of water has
led to much of the conflict in water policy. Some states prefer increased water storage in the
form of new and larger reservoirs, while others prefer tighter water restrictions and efficiencies.
Drought responses in California, Texas, and Alabama exemplify this variability. In Texas, state
policymakers increased water storage projects and imposed significant water restrictions on
municipal users through a cooperative and structured process (TSWP 2017). Meanwhile in
California, the lack of water led legal battles between competing camps for surface water,
followed by comprehensive groundwater reform due to unsustainable withdrawals (SGMA
2014). Conversely, in Alabama, the state has initiated the water planning process multiple times,
but disbanded efforts once the drought conditions subsided. Despite similar situations, these
states took vastly different paths to address their water insecurities due to the idiosyncratic
values, water distribution, and bureaucratic structures.

Each state is responsible for water planning with oversight from the Federal
Environmental Protection Agency (EPA) but is free to structure their environmental programs as
desired. The lack of standardization across states has created a myriad of institutions for water
policy and enforcement. In California, water is controlled through a State Water Resources
Control Board, commonly called the State Water Board, which operates as a child organization
of the California Environmental Protection Agency (CalEPA). In Texas, water is regulated by

the Texas Council on Environmental Quality (TCEQ), but research and planning is conducted by



the Texas Water Development Board (TWDB). Water in Alabama is primarily seen as an
economic tool vice environmental and managed by the Office of Water Resources (OWR) under
the Alabama Department of Economic and Community Affairs (ADECA). Each of these
institutional structures are uniquely path dependent with vastly different authorities and

approaches (Pierson 2004).

Surface Water vs Ground Water

Most states divide water into surface and ground, and are often treated with different
legal precedents and rights. East of the Mississippi River, including Alabama, states generally
use riparian rights, which means that land that borders a river or stream has the first rights to
“reasonable” use of water, although the term reasonable is open to many interpretations (Smolen
et al. 2017). Based upon English Common Law, this approach is generally used in areas with
plentiful water, where landowners are the primary water owners.

In the Western U.S., states generally use prior appropriation, which is commonly
referred to as “first in time-first in right.” Under prior appropriation, water rights are primarily
owned by the state, who issues rights to users based on a first come, first serve basis (Smolen et
al. 2017). In times of shortage, a senior water right holder will usually receive all the water to
which he or she is entitled before a junior user will get any water (Dowell Lashmet 2018). Texas
and California are a hybrid system, but primarily built upon prior appropriation, with caveats
such as limited domestic and livestock use, wildlife management, and emergency interventions.

Groundwater is historically less regulated than surface water. In Texas, groundwater is
property of the landowner, who has the authority to use all the water they can capture, regardless

of the effect on neighbors (TAMU 2014). Texas courts have repeatedly denied “reasonable use,”



meaning that water is not restricted as long as it is not maliciously taken for the purpose of
causing injury to a neighbor or willfully wasted (Dowell Lashmet 2018; TAMU 2014). In
California, groundwater had been unregulated until the 2014 passage of the Sustainable
Groundwater Management Act (SGMA 2014). As currently written though, the act does not fully
take effect until at least 2034, leaving groundwater monitored but currently unregulated. Finally,
in Alabama groundwater precedent is largely based upon mining operations, holding owners not
liable for incidental damages, except for subsidence damages to neighboring wells (Andreen,
2016). There are exceptions for “reasonable use” of groundwater in these states, but these cases

are rare.

Drought

The Glossary of Meteorology (2022) defines drought as “a period of abnormally dry
weather sufficiently long enough to cause a serious hydrological imbalance.” Unfortunately, this
definition is overly simplistic within a complex system like the environment. The National
Drought Mitigation Center [NDMC] (2022) defines droughts along two lines, conceptual and
operational. Conceptual definitions are focused on large-scale measures, with terms such as
“exceptional” or “extreme” drought conditions and are most often used in water policy.
Operational definitions are used to define measures, such as specific deviation from average
rainfall and soil evapotranspiration. These definitions are more precise, but often arbitrary based
upon desired measurements and application. The National Weather Service operationalizes four
specific measurements: meteorological, agricultural, hydrological, and socioeconomic.

Meteorological simply means that the measured precipitation is a departure from the

normal; however, based on climate norms, one state’s threshold of drought could be a record



rainfall for a more arid region. The second measure of drought is agricultural, or when the
moisture in the soil does not meet specific crop’s needs. This measure is more difficult in regions
that grow multiple crops with different moisture requirements but is generally used in large scale
crop failures.

Hydrological drought occurs when surface and groundwater supplies are below normal.
This is commonly measure in river, aquifer, or reservoir levels compared to historical norm. It is
important to note that this is not always tied to precipitation but could be induced is other
riparian uses take more water, such as Ethiopia filling Grand Ethiopian Renaissance Dam, which
caused a drought in the Nile River valley of Egypt. Similarly, Georgia, Alabama, and Florida
have been embroiled in a decades-long dispute over riparian water rights along their border
regions due to water withdrawals from growing cities in the Chattahoochee River.

Finally, socioeconomic droughts occur when water shortages begin to affect populations
directly. These are the most visible of drought conditions, since a drought in an unpopulated
region is a point of interest, while a drought in a major city is a disaster (Birkland 1997). When
populations are included, the term used in water policy often changes from drought to water
scarcity, quantifying the water available per individual in the affected region (Rijsberman 2004).
In this measure, large population centers are more prone to water scarcity as their per capita

water requirement is greater than more rural areas.

Drought Severity
The U.S. Drought Monitor releases weekly maps detailing the state of droughts
throughout the U.S. and its territories. The Drought Monitor is a joint project between the

National Drought Mitigation Center, the U.S. Department of Agriculture [USDA], and the



National Oceanic and Atmospheric Administration [NOAA] (USDM 2022). The Drought
Monitor is measured on a scale of D0-D4, where DO is “abnormally dry”, D1 is “moderate
drought”, D2 is “severe drought”, D3 is “extreme drought”, and D4 is “exceptional drought”
conditions. What separates the Drought Monitor from other measures is the comprehensive
approach to defining drought, combining the inputs from multiple operational measurements and
combining them into a conceptual analysis. Instead of a purely statical model of precipitation and
water availability, the Drought Monitor combines multiple inputs, including the common Palmer
Drought Severity Index, the Standardized Precipitation Index, surface water and snowpack
levels, as well as feedback from observers and experts. The multiple sources of information
allow a thorough analysis across the varied environments and regions of the U.S. In doing so, the
U.S. Drought Monitor is one of the most comprehensive and responsive drought tools available.
For this research, the term drought will be as delineated by the weekly archive of U.S. Drought

Monitor’s D0-D4 drought scale.

Innovation

The term innovation is one of the most overused and poorly defined terms in the modern
lexicon. Since it is ubiquitous in every field, from technology to policy, the term has innumerable
meanings and interpretations. Within the policy community, innovation is often conceptualized
by the concept of policy learning, or “proposed and enacted legislation and regulations as
evidence of policy change, or movement in the direction of policy change (Birkland 2006, 25).”
Similar to this idea but applying to the larger problem-solving literature is the broader concept of
ingenuity, defined by Homer-Dixon (2000, 2) as “not only of ideas for new technologies...but,

more fundamentally, of ideas for better institutions and social arrangements.” For the purpose of
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this research, policy innovation will be defined as a new program or process for the individuals
adopting it (Steelman 2010, 3). This definition provides two primary advantages. Firstly, this is
the proposed definition used in the creation of the framework which allows this research to be
complimentary to the originally framework development. Secondly, this definition encompasses
both prior concepts, from policy outcomes to process improvements, allowing innovation to take

many different forms.

Limitations and Delimitations

One of the limitations to this case is that innovation may be difficult to discern, especially
with the concepts of institutional learning that may not result in immediate institutional changes
(Birkland 2006). As an example, California’s Sustainable Groundwater Management Act
(SGMA 2014), a three-bill drought response package, was introduced in February 2014, at a time
of only moderate drought conditions in the state, following years of no drought at all (SGMA
2022). However, after the bill was introduced, the state went through a cataclysmic drought,
which assuredly opened the window of opportunity for bill passage. The bills were already
introduced based upon previous institutional learning; however, the subsequent drought led to
the adoption of the innovation. To make the problem worse, the bills do not take effect for at
least 20 years, so while innovation took place, the full innovations have been implemented.

Another limitation is comparing state water institutions that have different purposes and
structures. Water is viewed differently be each state, based upon historical institutionalism and
environmental priorities. Moreover, each state’s budget priorities drive much of the water
planning; so, while each state may have an environmental management body, funding and

regulation authorities in California and Texas have created powerful institutions, while Alabama

11



has very little influence. As such, comparing state institutions that have different stated goals
presents problems for the researcher.

Additionally, comparing dissimilar water institutions in various stages of development
presents case selection limitations. From a development point of view, California’s groundwater
management in 2014 may be more similar to Texas’s development in 2002, vice the continuous
revision of modern Texas. Similarly, Alabama is still in the infancy of their water policy
development. These institutions are not apples to apples, and their respective development is on
vastly different stages and paces.

The final major limitation is access in each state. Texas and California have robust water
institutions across multiple levels, which allowed more points of access than Alabama, with very
few water policy experts. Ironically though, during the research, California and Texas were once
again facing major droughts, which made some state leaders less inclined to discuss drought
policies and innovations.

The first major delimitation is the selected time period. Since these states have had
recurring droughts, including the 1950s “drought of record” in Texas, the author was not able to
perform an exhaustive history of droughts and institutional development for each case and across
the span of public records due to the length of the project. Instead, constraints were placed that
included major drought conditions for each of the selected cases. The author chose to focus more
on the act of innovation, vice direction comparison of current institutional organization. The time
period of 2011-2015 was originally proposed; however, after discovering another significant
drought in Alabama the following year, the period was extended to 2011-2016.

Another delimitation is the case selection. Although it will be discussed more in depth in

chapter three, cases were somewhat limited and the author chose cases based on size population
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affected, divergent political ideology, divergent existing planning, and water distribution. Other
cases could have been included for a more robust sampling; however, the author chose three
cases to manage the size of the dissertation.

The final major delimitation is the focus on innovation vice policy outcome. This
dissertation is not meant to be normative and attempt to identify the best water policy. Instead,
the intent is to focus on adaptive institutions that have innovated due to droughts. Since water
scarcity is a complex and different problem for each state, the author will focus more on the

process than the outcome.

Dissertation Organization

This dissertation will be divided into eight chapters. Chapter one introduced the audience
to the current problem, providing background information on droughts, water policy, and the
cases involved. Chapter two will provide a review of the literature, specifically discussing the
framework in use, policy innovations, planned adaptation, and the role of states in environmental
policy. Chapter three will cover research methods and case selection. Chapters four through six
will cover the three selected cases: Texas, California, and Alabama, and include background
information, interview responses, and analysis of drought innovations. Chapter seven will
provide a comparative analysis of the three cases. Finally, chapter eight will provide a summary
of comparisons, discussion of findings, contribution to the literature, and suggestions for future

research.

13



Conclusion
Someone once said: “whiskey is for drinking, water is for fighting over.” Although often
attributed to Mark Twain, this quote has become more and more viable as water resources have
strained under growing populations, pollution, and water scarcity. The lack of a comparative
analysis of policy innovation following a drought event inhibits the ability to compare unique
policy responses, political structures, and environmental cultures. This dissertation hopes to
contribute to the body of work on water policy and provide insight into why certain states

innovate from drought events, while others do not.
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Chapter 2: Literature Review

This chapter is broken into four major segments, the first explains the components of the
policy innovation and implementation framework with their appropriate literature backgrounds.
The second looks at the history of water policy with emphasis on collective action and the role of
the federal and state governments as policy drivers. The third segment lays the foundation for
policy innovation, to include disaster response, planned adaptation, and conflict in policy fields.

The final segment deals with gaps in the literature.

The Policy Innovation and Implementation Framework

The policy innovation and implementation framework combines aspects of multiple
theories and frameworks, to include rational choice institutionalism with its focus on role of
individuals in innovation (Geddes 2003; Levi 2009), historical institutionalism to help describe
the characteristics and importance of structures (Thelen 1999; Skocpol 1999), and sociological
institutionalism’s focus on the larger cultural and cognitive contributions (March and Olson,
2001). The combination of these bodies of literature creates one comprehensive framework that
can account for the wide variation seen in policy innovation across those three levels: culture,

structures, and individuals [Fig 2.1].

Shocks

Framing Rules anc! .

Legitimacy Comm.umcatlon Motivation
Incentives Norms and
Opening Harmony
Resistance Congruence

Figure 2.1: Steelman's Policy Innovation and Implementation Framework
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Due to the state level of analysis across a set period of time, this research will focus
primarily on the structural and cultural levels. Steelman’s Individuals variables have previously
been operationalized as a particular individual who acted as the primary policy entrepreneur for a
specific innovation (Steelman 2010, 179). While individuals are certainly important and will
move in and out of this analysis, there are no specific policy entrepreneurs that are the attention
of this study. Instead, the focus will be on the cultural aspects, institutional constraints, and
environmental characteristics of each state and their potential roles, if any, on the resultant policy
innovations. As such, the Individuals variables will not be a point of focus in this research.
However, if a specific policy entrepreneur becomes a point of interest, then the researcher has a

framework for analysis available.

Characteristics of Culture

For culture, Steelman uses sociological institutionalism to help explain how culture
organizes meanings by highlighting an individual’s place in the larger culture, how they make
sense of their actions and motives, and how they analyze the identities and motives of others
(Ross 2009, 134). Cultural influences include shocks, framing, and legitimacy, where shocks
describe the actual events, framing describes how the problem is presented to the larger culture,
and legitimacy describes how actions and inactions of the organization are perceived by the
populace.

Shocks are trigger events that open an innovation window, usually through a crisis that
requires policy innovation (Baumgartner and Jones 1993; Kingdon 1995; Birkland 1999). The
shocks variable is used as an umbrella to include concepts like focusing events, external shocks,

and windows of opportunity (Steelman 2010, 19), and is described in terms of severity, scope,
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and suddenness. Severity is measured on a scale of impact and institutional response, to include
routine event, crisis, disaster, and catastrophe (Faulkner 2001). Scope is largely measured in its
effect on humans. As an example, earthquakes, tsunamis, and forest fires can be detrimental in
their environmental impact, but they become a disaster when the event impacts humans,
specifically the loss of life (Birkland 2006). Lastly, events that occur slowly are less likely to
inspire policy innovations, whereas events that are sudden open a policy window, where policy
entrepreneurs and interest groups provide potential solutions in the wake of policy failures
(Birkland 2006; Kingdon 1995; Baumgartner and Jones 1993).

Framing describes how problems are presented and perceived by individuals within the
larger culture. Like Churchill’s old adage, never let a good crisis go to waste, astute policy
entrepreneurs have an ability to frame evidence in ways that suggest a crisis is at hand when they
have a potential solution (Mintrom 1997; Stone 1997). Since most policy subsystems enter long
periods of stasis, as those systems experience failures, successful entrepreneurs find a way to
highlight those failures to policy makers (Baumgartner and Jones 1993). Problem entrepreneurs
are thus able to identify, or maybe exaggerate, the severity of a problem to open a window of
opportunity.

A common venue for policy entrepreneurs’ attention is the media. In addition to the role
of media in exposing the populace to the existence of the event (Birkland 2006), recent research
has also focused on the role of media in event selection (Alimi and Maney 2018). The media not
only selects which issues and events are reported on, but also provides perceptions and
interpretations for the events. Furthermore, the use of opinion pieces allows entrepreneurs to
reach a broader audience in their attempts to frame a problem in search of a policy innovation

(Alimi and Maney 2018).
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Finally, legitimacy explains how organizations seek policy innovations to show social
legitimacy within the larger culture (Steelman 2009, 17). Since much of the stasis in government
policy is due to risk aversion (Weaver 1986), when potential policy innovations are high
visibility and high scope, meaning a severe impact to a large portion of the population, policy
makers are hesitant to act due to fear of reprisal in the case of policy failure (Howlett 2013).

In these cases, savvy policy entrepreneurs and interest groups can create environments
where legislators appear out of touch with the electorate if they do not act (Mintrom 1997). Here
the risk is shifted from the fear of reprisal for action to the fear of reprisal for inaction. One of
the primary tools is the construction of a narrative which occurs through illustrations of settings,
characters, plots, and morals (Shanahan et al. 2018). A unique characteristic of a narrative is the
use of “devil shift,” where authors describe an opponent as evil, while their own side is the
“angel” of the story (Sabatier 2014). When actors construct a narrative, from vaccination status
to water rights, characters of the story are often depicted as heroes and villains, with a life and
death plot line and morals tied to the outcome of the story (Jones 2018). Often the result of
strong narratives spun by policy entrepreneurs, cultural legitimacy is a powerful motivator for

environmental organizations.

Characteristics of Structures

For structures, the framework primarily draws upon historical institutionalism and top-
down implementation theory to analyze how individuals are encouraged or constrained by an
organization’s bureaucratic structure and how they may use that structure to create innovative
policies (Thelen 1999). Structure is typically analyzed using the organization’s rules and

communication, incentives, openings, and resistance (March and Olsen 1989, 23).
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Rules “define relationships among roles in terms of what an incumbent of one role owes
to incumbents of other roles” in order to create predictable behavior within the organization,
most often through formalization and structured information (March and Olsen 1989, 23). While
formalization creates predictable behavior in the organization, it also limits an individual’s
actions to their defined roles and communication channels unless there is clear and
administrative support for innovative practices (Steelman 2010, 18).

Formalization in an organization can be thought of in two primary forms, schema and
scripts (Gioia and Sims Jr. 1986). Schema are mental structures that individuals use to organize
knowledge in a categorical fashion, whereas scripts are the series of expected behaviors for a
given problem. The use of schemas and scripts create a structure of expectant behavior within an
organization, often in the form of a standard operating procedure.

Structured communication allows for sound decision making through clear and
appropriate information (Honig 2006). Sense-making across a policy is the key to successful
implementation, but differences in interpretation and basic understandings can derail the best
policy design (Spillane, Reiser, and Reimer 2002). Formalized communication is a solution to
the problem of sense-making by providing structure and rules. Without this, diverse experiences,
values, and goals can lead to vastly different policy implementation strategies (McLaughlin
1987) by these “street-level bureaucrats” who are implementing the policy (Weatherly and
Lipsky 1977). In many examples, implementers may be creating schema as they go, without the
prior experience and frameworks to rely upon (Weick 1979). In the midst of this complexity,
successful policy implementation relies upon clear communication about the intent of the policy,
the scope of the policy, and the best method of implementation, while also providing a channel

for policy innovation when the prescriptive policy is not sufficient. (Spillane, Reiser and Reimer
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2002). With clear lines of communication, written rules, and unambiguous information,
consistent implementation is far more likely (Steelman 2010).

Incentives are enticements the organization provides to encourage innovation, such as
grants, funding, or promoting innovative behavior. Incentives are largely used to overcome the
“free rider” problem of collective action (Olson 1965). Command-and-control regulation made
great strides in environmental adherence but did not result in the transformation of
environmental innovation (Press and Mazmanian 2013, 234). On the other hand, pure market-
based approaches have also shown to be insufficient for meaningful environmental action. The
most successful approach has been market-based incentives that promote self-regulation through
financial incentives with the threat of government enforcement (244). From tax breaks to grants,
empirical research has shown that institutions which utilize incentives create a greater
environment for innovation (Hopkins 2016).

Opening describes the opportunity for marginalized groups to introduce change by
encouraging minority opinions and suggestions. Throughout institutional development literature,
the importance of outside voices in institutional rules is recurring. From appropriator feedback
(Ostrom 2020, 93) to the relative instability of political systems that suppress differing opinions
(Chan and Zhao 2016), input from marginalized or minority groups is a sign of a healthy
organization. Providing an opening for minority groups allows institutions to create a positive
adaptation to the environment (Tyler and Moench 2012), without leading to the type of stasis and
results in a large-scale punctuation (Baumgartner and Jones 1993; Chan and Zhao 2016).
Opening provides a hospitable environment for incremental change, providing that coalitions
compromise by allowing outside voices that may otherwise be marginalized in the policy process

(North 1990, 90).
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Finally, resistance is the inherent inertia within an organization opposing innovation
(Steelman 2010). Just as opening is often the agent of change within an organization, resistance
is the agent of stability (North 1990, 83). Constraint on individual behavior is the hallmark of an
institution, but these constraints can also induce friction to the point of institutional stasis. To
tackle complex problems, a certain amount of hierarchical organization is required (Jaques 1990,
231), but the problem for most organizations is balancing the stability of hierarchical structure
with gridlock of bureaucratic processes. Accordingly, resistance to incremental change can leave
an organization vulnerable to the large punctuations brought on by shocks that result from the
lack of incremental progress (Steelman 2010; North 1990, 89). These large punctuations, or non-
incremental changes, are generally disruptive to an organization as it requires a complete
overhaul of rules and scripts, often requiring refinement once a policy is enacted and

vulnerabilities are identified.

Water Policy

Common-use resources, such as water, are historically contentious and difficult to
regulate. This segment will describe the history of water policy through the lens of collective
action, the role of the federal government, and the role of the state governments in environmental
policy.

Three primary eras of environmental policy are recognized in the U.S., the pre-World
War 1l era, the “golden era” of federal environmental from 1964-1980, post-1980 era of state-
centric policy (Klyza and Sousa 2013). With the withdrawal of the federal government in
environmental policies, state and local governments have become the primary venue for activism

(Mazmanian and Kraft 2013, 202; Klyza and Sousa 2013, 229; Bastill and Rabe 2009, 202). Due
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to this decentralization, local environmental and political idiosyncrasies have substantial impacts

in policy outcomes, making policy diffusion between states especially difficult (Mullen 2009).

Collective Action

Scholars have warned of the danger of common-use resources and the inability of
collective cooperation for hundreds of years. In 1832, William Foster Lloyd presented a series of
lectures at Oxford University, warning of the dangers of population growth and common
resources. Olson (1965) further explained how individuals will seek to “free ride” when groups
are large enough to avoid direct oversight. Up to this point, much of organizational theory
thought individuals were predisposed to form organizations and herd together as a modern
manifestation of tribal tendencies, but Olson provided the example that no state has been able to
simply rely upon mere patriotism or goodwill to support itself; instead, states must use
compulsory taxes to ensure participation or other noncollective goods to provide incentive (13-
16). However, when groups are small enough to ensure personal connection and supervision,
individuals are more likely to contribute to the collective good (54).

Hardin (1968) expanded these ideas when he wrote of the ubiquitous ‘tragedy of the
commons;’ a dystopian future where the combination of expanding populations and limited
common-pool resources would be locked into a spiral towards destruction due to self-interested
overuse. This theory of profit-maximization assumed that users would be unable to establish
controls over resources leading to the exhaustion of the environment.

While some scholars predicted an overpopulated world with endless competition for
resources, others held on to optimism in the capacity of institutions as agents of cooperation

(Keohane 1984). History has shown a rich tradition of cooperation over environmental common
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areas (Cox 1985), and although resources are certainly stretched, the capacity for ingenuity that
has enable human cooperation up to this point remains (Homer-Dixon 2000). Previous examples
of the prisoner’s dilemma had a fatal flaw when they assumed that the games were finite and that
actors would settle for an immediate benefit over a long-term reciprocity (Ostrom 2008). Iterated
prisoner’s dilemma models showed the ability of actors to create institutions as a means of
providing information, reducing transaction costs, and altering the payoff associated with
cooperation (Axelrod 1984). The combination of these “tit-for-tat” relationships, along with
modern technological advances provided a hope for future cooperation (Homer-Dixon 2000).
To add to this optimism, Ostrom (2008; 2020) noticed that despite the challenges to
collective action, individuals have repeatedly shown the ability to self-organize and create
institutions for resource management. The simple answer appears to be the ability for actors to
communicate. With open communication, actors can establish institutions for cooperation
(Axelrod 1984); however, for these institutions to be successful, certain principles are required
(Ostrom 2008). For Ostrom (2020, 6-8), the answer is not a one-size-fits-all, but rather a
customizable solution of public and private exchanges as the market and the environment
dictates. While the exact composition of institutions varies with the environment, certain trends
repeatedly appear. Successful institutions tend to have characteristics such as clearly defined
boundaries of use, collective-choice rules, behavior monitoring, conflict resolution mechanisms,
and the ability to self-organize external to government agencies (Ostrom 2008; 2020, 211).
Research into self-organizing farming groups show that the rules in place are unique to
the environment with strong self-regulation and cost sharing (Regmi 2008; Lam and Chiu 2016).
With external oversight, officials are not as motivated to ensure the equitable access and less

likely to enforce violations. Government agencies frequently overemphasize the physical
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structures of irrigation systems, vice the relational side of institutions (Ostrom 1992). In the
name of efficiency, often outsiders are brought in, large projects are praised, and the years’ worth
of goodwill and cooperation as discounted in the name of progress (Regmi 2008). The result is
often far worse outcomes for the end users.

Government intervention appears to be most effective when adding resources to an
existing institutional arrangement (Lam and Chiu 2016). Bureaucratic oversight from a remote
location cannot keep up with fragile agreements in a changing environment. Lower-level control
is often required, with the support of government resources (Ostrom 2002). While Olson (1965)
assumed that group size directly correlated to outcomes, Ostrom (1990) has shown the
relationship is more complex. Large collectives of locally run irrigation projects can be
successful, despite the overall size (Meinzen-Dick 2007). In this sense, it is not the size the
collective the predicts success or failure, but the mixture of state, collective, and market
institutions.

This is not to say that famers will always self-organize successfully. On these lower
levels, characteristics such as strong leadership, previous history of cooperation, and a shared
understanding of the necessity to organize, tended to be associated with positive outcomes
(Ostrom 1990). The importance here is that in common resource systems, the relationships
within the institutions are often a far better predictor to success than the physical structures
(Meinzen-Dick 2007). Successful institutions start with relationships between users, not

efficiency of resources.
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The Role of the Federal Government in Environmental Policy

Traditionally, the federal government’s role in environmental policy is limited, leaving
most management to the states. The one exception to this rule was a result of the Supremacy
Clause in the U.S. Constitution, where the federal government managed interstate trade through
infrastructure such as roads and waterways (Abrams 2009). The Army Corps of Engineers was
the primary actor in this role, which for led to nation-wide improvements in locks and dams,
dredging, and navigation equipment.

While the federal government largely stayed within the self-imposed constraints, there
were a few of exceptions. One of these is the Central Valley Project (CVP), which is a
consortium of locks and dams that funnel water from water-rich northern California to the arid
but fertile Central Valley. As opposed to interstate travel, the CVP was wholly located in the
state of California and used primarily for irrigation, not navigation. While this project will be
covered in detail later, it is important to note that this was originally a state project, as part of the
California Central Valley Project Act in 1933; however, the Great Depression left California
unable to pay for the expense (CVP 2022). The federal government saw an opportunity to
alleviate some pressure from the Dust Bowl droughts in the Midwest and allocated funds as part
of the recurring Rivers and Harbors Act in 1935, but this foray into irrigation and state
infrastructure was limited in its scope. Following World War 11, Washington took the lead with
large-scale infrastructure, such as interstates and universities, but largely continued the precedent
of leaving land and water management to the states (Barbour and Teitz 2009).

The Water Supply Act of 1958 (43 U.S. Code 8 390b) was the first major change to this
policy and greatly expanded the federal government’s role in water policy. Although the states

were still primarily responsible for water management, the federal government began to take an
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active role in the federal navigation, flood control, and irrigation projects, establishing a
hierarchical federal precedence over state enforcement, particularly in terms of water quality
monitoring and enforcement. The federal government had previously passed the 1948 Water
Control Act as a way to prompt state action, but the bill had little in the way of enforcement
(Kraft and Fig 2013). With little action from the states and public outcry over extreme pollution,
such as California’s air quality and Ohio’s infamous fires on the Cuyahoga River, federal action
was required. Between 1964 and 1980, the “golden era” of federal environmental lawmaking
saw the U.S. Congress pass 22 major laws dealing with environmental management and
pollution control, most of them overwhelmingly bipartisan (Klyza and Sousa 2013). Included in
this legislation was Clean Air Act and Clean Water Act, as well as the establishment of the
Environmental Protection Agency (EPA). This period is epitomized by the strong centralization
and command-and-control nature of federal regulation and the national elevation of
environmental concerns (Mazmanian and Kraft 2009).

As deregulation took hold in the 1980s, largely the result of conservative reaction to
federal overregulation and push for government efficiency, environmental policies were lowered
back down to the state and local levels (Mazmanian and Kraft 2009). While subsequent
administrations have pushed various environmental policies, funding for environmental policy
has been in slow but steady decline since the early 1980s (Kraft and Vig 2013, 18).

Despite this decline, federal funding is still a powerful force in state policies. Federally
funded policies diffuse through states about twice as fast as state-only funded policies, especially
if those policies are positively incentivized through rewards, vice negatively incentivized through

punishment (Welch and Thompson 1980). Furthermore, states have inherent pressure on federal
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mandates or recommendations that have become normative, especially with the threat of future
federal pressure (Berry and Berry 2018)

Since the early 1980s, gridlock has become the norm for federal environmental policy.
The federal government has moved from lead actor to supporting roles as regulator and financier.
This has left the vacuum of power in policy, creating a unique opportunity for states and large

activist groups to take the lead in policy innovation.

The Role of States in Environmental Policy

Since the end of federal leadership during the “golden era” of environmental policy
(1964-1980) state and local governments have been instrumental in environmental activism
(Bestill and Rabe 2013, 202; Klyza and Sousa 2013, 229). From cities embracing the Kyoto
Protocol to states managing endangered species designations, elaborate networks and
partnerships have formed between like-minded states, resulting in successful policy diffusion
across borders, with little policy oversight from Washington (Bestill and Rabe 2009, 202). As of
2022, 47 of the 50 states had completed inventories of greenhouse gasses, while 14 states have
accepted California’s stringent car emissions standards (EPA 2022; Mazmanian and Kraft 2009,
205). These pacts have resulted in rather large intrastate networks and interstate policy diffusion,
from regionally based laws to joint lawsuits.

The true weight of subnational governments became apparent in the U.S. Supreme Court
2007 decision Massachusetts v. EPA, where the court sided with Massachusetts over the federal
resistance to label carbon dioxide as an air pollutant under the Clean Air Act Amendments. Since

then, successive states and municipalities have sought the legal option to force federal
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environmental action, which also providing a venue for activist state attorneys general to pursue
state climate plans (Bestill and Rabe 2009; Rose and Goelzhauser 2018).

There are two primary forms of policy innovation for states, internal determinants and
diffusion models (Berry and Berry 1990). Internal determinants are largely the result of the
characteristics and needs of the state, whereas diffusion models are when states look to emulate
successful policies from other states (Walker 1969). While early research sought to separate
these two mechanisms in “single explanation” methodologies, the policy innovation process is
often a mix of these, where states look to find other successful external solutions to their internal
problems (Berry and Berry 2018). Furthermore, state officials can feel pressure from like-minded
states as a result of shared norms and expectations of ideological viewpoints (Berry and Berry
2018). The decision to pursue environmental policies is a complex one at the state level, well
beyond simple answers. The interaction between environmental, financial, and cultural factors
creates a complex policy field, a true policy laboratory (Travis et al. 2004).

States have multiple venues for citizen engagement in environmental policy, to include
traditional legislatures, ballot initiatives, and litigation, which allows for a more nuanced and
customizable environmental policy (Klyza and Sousa 2013, 259). It also enables varied policy
implementation, allowing a more robust test of policies across multiple environments. Due to the
unique nature of distribution and the variety of sources, water has a particularly local flavor
(Mullen 2009). A single mountain ridge can separate the water rich from the water poor, and
riparian laws can create an environment where a farmer that is merely miles away from a major
river source has no legal right to irrigation water. The idiosyncratic nature of water policy

requires customized and nuanced policy that can only be achieved at lower levels.
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Some states are so geographically diverse that planning must be pushed to lower levels of
planning in order to achieve granularity, again introducing complexity to the policy (Barbour and
Teitz 2009, 175). While opening the ‘black box’ of state and regional planning adds complexity
to research, states are the current battleground for environmental policy innovation (Bestill and
Rabe 2009, 222), as such, the state is the appropriate level for comparing water policy in the U.S.

With the lack of federal leadership, most states have attempted to secure water resources
by creating state water plans. Serious water planning is most often found in the American West,
where water has been a commodity since the days of western expansion. Casado-Perez et al.
(2015) provide an excellent review of western water plans. Ranging from 80 pages in Utah, to an
over 1,000-page, three volume set in California, the difference is planning amongst western
states is significant (Casado-Perez et al. 2015).

This planning can also be the source of conflict, especially when multiple states compete
for shared water resources, which can ultimately force federal intervention. From the “water
wars” between Alabama, Florida, and Georgia (Andreen 2016), to the over withdrawals of the
Colorado river between California and Arizona, one state’s water policy directly affects joint

riparian neighbors, and is an opportunity for cooperation, but also a source of conflict.

Innovation
Innovation in environmental policy is often in response to disasters but is heavily
influenced by multiple variables. Successful states must be willing to learn from disasters by
investing in new institutions (North 1990) and establishing planned adaptation through continual

reviews of standing policies (Vogus and Sutcliffe 2007). Unfortunately, the work spent in
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investing in innovation can be hampered by an increasing number of actors in a policy subsystem

(Birkland 2006) and the lack of a cohesive environmental culture (Besharov 2014).

Learning from Disasters

In the aftermath of a disaster, institutional learning generally occurs; however, the
political will must exist to apply the newly acquired information. Building resilience within the
system is necessary to provide a positive adjustment under challenging conditions such that the
organization emerges from those conditions strengthened and more resourceful (Sutcliffe and
Vogus 2003; Vogus and Sutcliffe 2007). For water, anticipation of drought events can lead to
multiple responses — often corresponding to environmental factors and political ideologies — to
include water use restrictions, water distribution changes, and building slack resources through
water storage. Each of these options is idiosyncratic, but with the desired end goal to “bend, but
not break™ in a recurring drought (\Vogus and Sutcliffe 2007).

One of the most important outcomes from policy learning is the creation of organizations
and institutions that allow for future policymaking. Organizations are agents with preferences
and objectives, while institutions are social constraints that restrict behavior (Khalil 1995, 445;
North 1990). To put it more simply, institutions define the rules of the game, whereas
organizations are the players (Scott and Davis 1998). Organizations are often created suddenly as
a collective response to an acute need, such as the creation of the EPA during the height of
federal environmental policy. But from this example, this organization needed to find an identity
and purpose, so it created the “institutions,” or expectations of organizational and individual

behavior gradually over time (Scott 1995, 18).
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Organizations take an incredible amount of energy and political will to create, but they
serve the purpose of preventing the wholesale recreation of knowledge with every new policy
problem (Lindbloom, 1959). The importance of an organization, such as a water board whose
defined purpose is to monitor water levels and recommend policy changes, cannot be overstated.
While these organizations can vary in effectiveness based upon institutional characteristics, their
very existence in the face of a focusing event allows for the “exchange of opinions, beliefs, and
theories about why the event happened and whether existing policy can address the problems
revealed by the event” (Birkland 2006, 23).

In summarizing the characteristics of resilient versus weak organizations, the outcome
can be described as either a positive adaptation to the environment or a negative adaptation that
can lead to organizational failure (Tyler and Moench 2012). Positive adaptations describe
institutions that allow maximum flexibility in the face of adversity, while institutions that are
slow to react to changes result in instability through inaction.

States that experience frequent catastrophic droughts would be expected to have different
policies and institutions than states with water abundance. Since there is no panacea of
institutional solutions, each state must choose the appropriate response based upon their myriad
of challenges and risks (Ostrom 1990), but these choices will be limited by the existing
institutions and political culture. With increasing environmental degradation due to shifting
climate patterns and global warming (Tyler and Moench 2012), states must have the
organizational capacity to absorb shocks and bounce back from both anticipated and
unanticipated dangers (Wildavsky 1988). These adaptations can either be the result of failed
policies that lead to institutional learning, or they can be an organized and purposeful adaptation

based upon a retrospective analysis.
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The goal of environmental policy is disaster mitigation (Birkland 2006, 106). Often,
policies are focused on the suffering as the result of disasters, rather than mitigating the disasters
to begin with. It is easier to justify spending money based on the images of a community in ruins
than on preventing the next emergency. However, in 2000, the federal Disaster Mitigation Act
(DMA) required states to create state hazard mitigation plans (Berke et al. 2012).

Several characteristics of disaster mitigation have shown to lead to successful policies, to
include: goals and desired conditions, empirical foundation to hazard identification, clear policy
guide to future decisions, monitoring of organization responsibilities, coordination between state
and local organizations, and inclusion of other than government organizations (Berke et al.
2012). State mitigation plans vary in their quality; however, much of this variation could be a
result of their use, or lack thereof. States, such as California, that repeatedly face major and
varied hazards, from wildfires and mudslides to earthquakes and droughts, have more refined
hazard plans (Birkland 2006). Conversely, states that do not face regular weather or
environmental disasters, such as the New England region, have less developed hazard mitigation
plans (Berke et al. 2012). With this understanding, state hazard response is more tied to
experience than political affiliation. For this dissertation, policy innovation outcomes will be
observed in existing political institutions and mechanisms that allow for iterative environmental

planning and feedback, as well as in policy innovations resulting from drought events.

Planned Adaptation in Water Policies
Planned adaptation is the use of internal and external processes to self-correct as
conditions change over time (McCray and Oye 2007). From the military to the EPA, anticipating

future environments is one of the most difficult tasks that any organization can undertake, as well
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as expensive over time (McCray and Oye 2007). Since most long-term predictions are incorrect,
policies and regulations must be continuously updated and revised as new information becomes
available to achieve the desired outcome, if those original outcomes are still valid. This
continuous adaptation requires recurring, multi-year reviews and the incorporation of new data,
with the institutional support required.

Three primary factors influence an incorrect prediction by policy makers: changes in the
external environment, the internal environment, and organizational capacity (Watts et al. 2007,
Ostrom 2008). Since most environmental policy is based on inductive logic (Bruce 2006), as new
changes occur, policy makers must change policy to account for new data. Ostrom (2008) noted
that the unintended consequences from incorrect assumptions must be accounted for through
adaptive processes, otherwise policies will quickly become ineffective. With existential
resources such as water, policies much be continuously adapted as the data changes, resulting in
divergent policies with varying environmental inputs. States that either have no long-term
planning or do not invest in planned adaptation run the risk of falling behind the institutional
resilience required for a changing environment. By their nature, water providers cannot wait until
a catastrophic failure to implement change (Birkland 2006). This requires a constant reevaluation

of their internal capabilities, environmental threats, and slack in the system.

Number of Actors in Fractured Policy Subsystems

One of the factors that can derail cooperation and shared policy learning is infighting
between actors in the policy subsystem. Actors are individuals, organizations, or interest groups
that interact within the policy process. It is important from an analytical standpoint to highlight

that actors are both creating the system, but also acting within the system (Scott 1995, 18). In this
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sense, some powerful actors look to impose institutional constraints on other actors — even
subsequent governmental actors - to ensure their desired outcome is achieved (Keohane 1984).

Actors form policy domains within policy subsystems through the joining of shared core
policy beliefs, as long as their share beliefs do not conflict with deep core policy beliefs (Lakatos
1970; Sabatier 1999; Jenkins-Smith et al. 2014). One of the advantages of actor-centric research
is trying to explain the complexity of intricate webs and relationships, vice the structure of
institutional analysis (Heclo 1978). As an example, logic would dictate that the more actors and
coalition members behind a particular initiative, the more powerful that movement becomes;
however, there comes a point where too many actors can fracture the shared identity that allows
for collective action and derail the policy process.

As the number and diversity of actors increases in a coalition, those actors will be pulled
apart by their deep core beliefs (Birkland 2006). As a practical example, when a single
environmental group is negotiating with multiple industry groups, they are more likely to
compromise to achieve some net positive result (Steelman 2010). Conversely, when multiple
environmental groups are collectively negotiating, they are more likely to prove their
commitment to the larger environmental cause and are less likely to compromise.

Actors adapt their policy inputs through selective attention, subjective assimilation,
emotional conditioning, and a disproportionate view of political wins and losses (Kahneman and
Tversky 1979; Jones 2002; Jenkins-Smith et al. 2014; Weible and Heikkila 2017). Convergences
and divergences in each of the variables can lead to cooperation and conflict within policy
subsystems, making strange coalitions at times, while also driving apart similar groups over
some seemingly small differences. Research has shown that the optimum number of actors in a

coalition is two to four (Weible et al. 2011; Birkland 2006). As this number increases, infighting
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over deep core beliefs causes fracturing amongst the actors, diminishing their collective power
(Birkland 2006). Research into environmental policy forums found that forums with five
members had a 59 percent chance of achieving a mutually beneficial outcome, while forums with
30+ members the chances of cooperation drop by over 20 percent (Lubell et al. 2020).
Furthermore, if there are opposing policy coalitions, the chances of a successful policy
implementation diminish greatly (Birkland 2006).

While researchers have long assumed the inevitability of conflict in policy (Follett 1926),
the mechanisms have largely gone untraced. Certain variables lead to conflict in policy
subsystems, such as the unwillingness of groups to compromise, the perceived political costs of
cooperation, the proximity to the specific problem, the perceived morality of the problem, and
the difficulty in understanding to complex problems and solutions (Weible and Heikkila 2017).
While many of these factors seem logical, providing a framework for understanding conflict has
been largely ignored until recently.

A key driver to policy conflict is when a policy position from one group incurs potential
costs on the identities and values of another group (Tilly and Tarrow 2007). These costs may not
be intended or even originally identified, but as policies take shape, understanding the second
and third order effects can greatly influence cooperation or conflict for the future. Additionally, a
history of conflict adds to the “repertoire” of counteraction between groups (McAdams et al.
2001). In this sense, just as groups can create a record of cooperation over time (Axlerod 1984),
they can similarly create a record of conflict, making conflict the default interaction between
actors (Tilly and Tarrow 2007).

Groups that are solely concentrate on one issue, such as water quality or CO? reduction,

are more likely to create conflict in that subsystem and be less likely to compromise on potential
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solutions as they see the world as zero-sum for their single interest (Lubell et al. 2020). When
opposition groups are at the extreme ends of the policy spectrum, such as environmental and
farming interest groups, cooperation is unlikely, leading to conflict that can only be resolved by a

well-reasoned state agency or pushed to the courts (Hanemann and Dyckman 2009).

Conflicting Cultures Leads to Less Innovation

One of the foundational ideas of organization theory is the concept of cognitive
consensuality, or the how the cognitions of individuals become coalesced into a singular
organizational purpose and desired outcome (Gioia and Sims 1986, 8). Without this socially
constructed view of the world, organizations cannot aggregate individuals towards a goal, and
the more diverse the opinions and views of a group, the less likely that group will achieve its
stated purpose.

That said, not all individuals of an organization or a policy subsystem are equally geared
towards the organization’s goals. Individuals and organizations that identify as “idealist” are less
likely to compromise their views and values, as these values are the core of their identity
(Besharov 2014, 1502). Idealists tend to view a policy stance as morally correct, as opposed to
others who may have a policy preference but are willing to compromise to achieve some
progress, even if not their fully desired outcome. Idealist individuals and groups are more likely
to place their own views and values above the organizations and are thereby willing to prevent
organizational innovation if they feel like it is not the progress they want to see (Besharov 2014;
Liden et al. 2014).

Idealist groups tend to weigh heavily on the good vs evil narrative (Sabatier 2014) and

are often looking for the ‘big win’ that will justify their ‘righteous indignation’ (Steelman 2010,
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108). Social problems, such as the environment, are of such magnitude that it can be
overwhelming for groups to tackle. Making small changes can collectively have a big effect, but
this often does not match the vision of idealist groups. As an example, the EPA’s founding
director, William Ruckelshaus, focused his first few days on small-scale lawsuits that were clear-
cut victories (Weick 1984). This established a foothold of success for the EPA which helped
cement its culture in the early days. Unfortunately, in order to justify their existence, many
environmental groups create a narrative of doom and gloom, urging massive reconstructions of
the economy. While these characterizations create headlines and interest, they force the
organizations to go after large wins from the beginning, instead of smaller compromises that can
collectively lead to progress (Weick 1984, 48).

Strong leadership within a policy subsystem can help align values of disparate groups.
Compromising is the root of iterative progress, and managers who enable justifiable
compromises are far more likely to avoid value conflicts within their organizations (Oldenhof et
al. 2014). The obvious assumption of compromising research is that the managers can negotiate
and have some ambiguity within policy, itself. Policy innovations within homogenous groups
that will be equally impacted by the enforcement costs are far more likely than heterogenous
groups that will face varying degrees of costs (Scheberle 2004, 46). However, policy innovations
amongst actors with different values are difficult because with multiple potential outcomes, final
decisions create an environment of winners and losers (Bryner and Duffy 2012).

If one side has ‘lost’ in the past they are less likely to enter compromise again. This is
especially true if the consequences were not overtly stated, but rather realized once the policy
was in place (Tilly and Tarrow 2007). A history of perceived wrongs creates tension where there

may have been goodwill before. After all, prospect theory has shown that individuals remember
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their losses more than their gains, making them more prone to future conflict than future

cooperation (Quattrone and Tversky 1988).

Citizen Impact and a Cohesive Culture

As previously stated, the framing of a disaster becomes much easier when there is a
human toll, especially the loss of life (Birkland 2006). The ability to attach a human interest to
the story is a powerful narrative that piques citizen engagement and support. It is through these
narratives that citizens become engaged in policy solutions and open the windows for
implementation (Kingdon 1984; Birkland 1999).

Social constructions are one of the core beliefs of modern sociology (Berger and
Luckmann 1966), which is a salient characteristic of citizen engagement as it explains much of
the subjectivity of bounded rationality (Simon 1957). To simplify the complexity of decisions,
individuals use emotions and heuristics to reduce the number of options to a more manageable
selection, which are hidden behind the “normal” processes of the brain (Tversky and Kahneman
1974, 2). It is through these heuristics and emotions that individuals form their construction of
reality. With that said, individuals search for existing constructs that closely match their own
views, often found in political parties and coalitions, and conform their views in search of
acceptance and legitimacy (Berger and Luckmann 1966, 128). Collectively, this process of
constructions allows individuals to categorize complex issues into simple political bins and
categorize complex individuals into good and evil.

Citizens perceive their reality and the plurality of interpretations through emotionally-
charged illustrations of settings, characters, plots, and morals (Shanahan et al. 2018). Modern

psychological literature illustrates that emotion is not a side effect of decision making and
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memory, it is a fundamental requirement (Bechara et al. 2000). By overlaying the emotion of
good versus evil over a policy, narrators form powerful connections and memories with readers.
This heightened state of awareness is often mobilized through imagery and videos, which form
compelling, lasting memories (Birkland, 2006).

The real question for policy entrepreneurs is when citizen perceptions open a ‘window of
opportunity’ and how long that window can stay open (Herweg, Zahariadis, and ZohInhoffer
2018). Some windows are predictable, such as post elections, while others are not, such as
following a disaster. Environmental policy is a mix of both. For a states that experience recurring
disasters, the windows of opportunity are unpredictable in exact timing, but history says that they
will occur, and will likely open an opportunity to join the political, problem, and solution
streams, if a reasonable solution exists (Kingdon 1984; Birkland 2006; Herweg, Zahariadis and
Zohlnhoffer 2018). In these cases, savvy policy entrepreneurs can wait with ready-made
solutions for the right opportunity to take advantage of a shocked public.

This idea of recurring widows is an interesting twist on the “issue-attention cycle” of
public consciousness (Petersen 2009, 11). The cycle consists of the pre-problem stage, alarmed
discovery and euphoric enthusiasm, realization of the costs, decline in intensity and interest, and
finally the post-problem stage. The cycle is complete when the problem as effectively faded from
the public attention (Downs 1972, 41-42).

While droughts are finite in their duration, a disastrous drought can affect almost all
citizens simultaneously, and perhaps even change their daily lives. Major droughts, from the
ones in this project to the South African drought in Cape Town (Parks et al. 2019) illustrate how

citizen attitudes enable collective cooperation to achieve long-term solutions.
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From a public attention perspective, the middle three stages of the cycle are the most
important: alarmed discovery and euphoric enthusiasm, realization of the costs, and decline in
the intensity of interest (Petersen 2009). Without the alarmism and euphoria, most citizens will
not be willing to bear the cost of intervention. Thankfully, most events will never get to the
disaster level; however, this framework has utility for this research project. Downs’ entire model
is built on the environmental push of the 1970s, where narratives of “killer smog” and small
groups of “villains” permeate though the media coverage of the day (Downs 1972, 47). For most
citizens, the source and quantity of water is something that they never consider when they turn
on the spout. Until citizens are faced with the hard reality of unreliable water, they will rarely
devote their attention to the topic (Petersen 2009).

Voters are myopic in the sense that they are unwilling to support spending on disaster
preparedness before a disaster occurs (Healy and Malhorta 2009). Most federal disaster policy
focuses on rebuilding after a disaster, vice future mitigation (Birkland 2006, 110). Once the
immediate rebuilding has been completed, the public loses interest in the problem and moves on
to other, more pressing matters. Large-scale preparedness is often only possible after a
galvanizing focusing event, regardless of the proximity of the event, and ironically, it is
sometimes disasters that strike other areas that can lead to change (Healy and Malhorta 2009).

This highlights one of the unique features of environmental policy. As stated, the timing
of droughts is unpredictable, but the inevitability in certain regions, such as the American
Southwest, is assured. Given the recurrence of droughts, these citizens never truly enter the post-
problem stage of the model (Peterson 2009). Yes, the problem of drought fades of intense public
scrutiny during water-rich years, but there is always the looming threat of the next one in

drought-prone areas. In this sense, the issue-attention cycle never completes, it just stays in a
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dormant fourth stage until it is catapulted back into the second stage again (Peterson 2009).
Furthermore, once an issue has been through the cycle, it is able to quickly regain the public
consciousness (Downs 1972).

Successive disasters create an opportunity for policy leaders to make substantive changes
in certain policy fields. As an example, in 1953, disastrous flooding in the Netherlands killed
over 1,800 people and helped shape a significant policy shift in mitigating future disasters
(Meijerink 2016). While substantive changes occurred, the government research into other flood
control measures were stalled by coalitions of actors who would be negatively affected by further
controls. When river floods in the 1990s caused the evacuation of over 200k residents, the
existing flood control measures were quickly enacted and changed the Dutch identity from one
that reclaimed too much sea area as lowlands, to one that sought ‘living with the water’
(Meijerink 2016). The fact that so many citizens were directly impacted by the threat the
flooding allowed for a cooperative environmental culture, opening the window of opportunity for
policy change.

Unfortunately, not all policy debates allow for the coalescence. Natural disaster policies,
such as flooding and earthquake mitigation often do not have interest groups opposing their
implementation, only the time and money that the agenda allows (Birkland 2006). Conversely,
policies such as water storage and climate change are highly contentious on both sides, and
largely prevent the cooperation required for a cooperative policy subsystem. Finding common
ground is much more difficult in their areas, and the resultant conflict prevents iterative policy

improvements.
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Gaps in the Literature

Up to this point, Steelman’s (2010) framework has mostly been employed in individual
case studies. This research will be the first known broad application of the framework as a state
comparative analysis, although some research has used single variables in a comparative manner
(Davis 2012). Because of the limited applications, the framework has no mechanism for
environmental variance between cases. To account for this, this dissertation will utilize grounded
theory to identify and implement environmental variables into the research. This will contribute
to the literature by adding these missing environmental conditions to Steelman’s framework with
the hope of increasing its explanatory power.

The effect of the local environment on political institutions and policies is undeveloped.
Most water research is based on single events or locations, frequently geared around disasters.
There is little analysis of intuitional development and interactive process. Furthermore, research
into policy conflict (Lubell et al. 2020) has called for a more qualitative approach to help
understand the dynamics of polycentric institutions and comparative analysis (Greif 1998). This
research will allow for a state-centered case study, while also providing comparisons across
multiple environments. It will provide institutional level analysis of policies, while explaining

some of the variation between idiosyncratic state policies.
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Chapter 3: Research Methods

This research utilized Steelman’s (2010) policy innovation and implementation
framework to investigate how environmental culture, existing structures, and water distribution
have combined to create robust water planning in Texas, legal battles over water in California,
and negligible water planning in Alabama. This research is relevant since over 20 percent of the
U.S. population lives within California and Texas alone, both of which have a history of
catastrophic droughts. This study will provide a comparison of how water scarcity and droughts
have led to such variance in policy innovations, from the town-by-town detailed analysis of
Texas to the complete absence of a state water plan in Alabama.

Despite drought research and climate change literature, comparative case studies of water
policies are rare. Of the examples in the literature, most compare legal structures and policies
across international cases (Meinzen-Dick 2007; Dingfelder 2017; Persons 2017). This
comparative analysis will provide the first known multi-variable test of Steelman’s framework
through three states, spanning environmental and political spectrums.

This research has value due to wicked problems associated with climate change and a
growing world population. The risk of water scarcity is increasing across almost every region of
the globe, but water policies have shown to be difficult to diffuse across varied environments
(Meinzen-Dick, 2007). Additionally, repeated droughts across the western U.S. highlight the
necessity for continued policy innovation in this region. Understanding how variables such as
framing, rules, and resistance impact policy outcomes is essential to implement successful
policies. Since there is no panacea to complex problems, investigating the interactions of
multiple variables is required to understand the variety of policy outcomes (Ostrom, Janssen, and

Anderies 2014).



To be valid, results of this research should show divergence in water policies due to the
environmental cultures, water distribution, and structures for each of the selected cases, despite
similar drought conditions. This research has not been previously attempted and should shed
light on potential water policy solutions for other states and regions that will face similar

environments in the future.

Framework
The policy innovation and implementation framework combines aspects of multiple
theories and frameworks, to include rational choice institutionalism with its focus on role of
individuals in innovation (Geddes 2003; Levi 2009), historical institutionalism to help describe
the characteristics and importance of structures (Thelen 1999), and sociological
institutionalism’s focus on the larger cultural and cognitive contributions (March and Olson

2001) [Fig 3.1].

Shocks
Framing Rules and
i Communication ivati
Legitimacy . Motivation
Incentives Norms and
Opening Harmony
Resistance Congruence

Figure 3.1: Steelman's Policy Innovation and Implementation Framework
For continuity with the selected framework, this research will use the definition of policy
innovation that was outlined by Steelman’s (2010) original work, defined as a new program or
process for the individuals adopting it (3). The operationalization of the definition will be

derived from multiple sources, to include new legislation, codified processes, and state water
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expert inputs. The combination of these bodies of literature creates one comprehensive
framework that can account for the wide variation seen in policy innovation across those three
levels: individuals, structures, and culture.

Due to the state level of analysis across a set period of time, this research will focus
primarily on the structural and cultural levels. Steelman’s Individuals variables have primarily
been operationalized as a specific individual who acted as the primary policy entrepreneur for a
specific innovation. While individuals are certainly important and will move in and out of this
analysis, there are no specific policy entrepreneurs that are the attention of this study. Instead, the
focus will be on the cultural aspects, institutional constraints, and environmental characteristics
of each state and their potential roles, if any, on the resultant policy innovations. As such, the
Individuals variables will not be a point of focus in this research.

This research will contribute to the literature by adding Environmental conditions to
Steelman’s framework’s structural lens with the hope of increasing its explanatory power.
Environmental variables used in this research include water distribution and infrastructure. Water
distribution describes whether water sources in the state are evenly distributed geographically.
Infrastructure describes the amount and effectiveness of irrigation and water infrastructure to
redistribute water throughout the state. These variables played a key role in the path dependent
development of water policy in each of these states. Below is the updated framework diagram,

replacing Individuals with Environmental variables [Fig 3.2].

Shocks

Framing Rules and

Legitimacy Communication  Wwater Distribution
Incentives Infrastructure
Opening
Resistance

Figure 3.2: Policy Innovation and Implementation Framework with Environmental Variables
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Framework Application

This framework has been used in previous research. Cook (2014) found that Steelman’s
framework, specifically the individual and structural variables, helped explain the EPA’s use of
“shuttle diplomacy” in policy innovation, while Davis (2012) used small elements from the
framework to explain natural gas policy differences between Colorado and Texas. This
dissertation will build upon this research to provide a comparison of policy innovation amongst
individual states utilizing multiple variables and inputs. This research will use each of the
variables of the updated framework to how these three states innovated following successive

droughts.

Methodology

This research used qualitative analysis to study the interactions between institutions and
their environments. This project utilized a collective case study of water institutions and policies
(Creswell and Poth 2018, 150) with diverse case selection (Seawright and Gerring 2008), of
three U.S. states across the full variation of political spectrum [Fig 3.3] and water availability.
The three selected states - Alabama, California, and Texas - allowed the researcher to compare
institutional and organizational interactions with their local environments. The use of in-depth
analysis expanded knowledge on an under-studied event to provide depth for later theoretical
comparison (King, Keohane, and Verba 1994, 44).

A case study method was selected due to the general lack of understanding of how
competing political cultures, institutional characteristics, and environmental resources impact
state water policies (Yin 2016, 9). There is simply no preexisting information or previous

research results on which to rely (Creswell and Poth 2018, 84; Yin 2016, 6). This research used a
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grounded theory approach utilizing observations, interviews, and documents in order to provide
in-depth analysis of real-life, bounded cases to better understand these variables affect policy
innovation (Steelman 2010).

Americans' Political Ideology by State, 2018

W Highly conservative More conservative than average About average

Less conservative than average [l More liberal than conservative

Figure 3.3: Gallup’s State Ideological Identification, 2018

Case Selection

Alabama was selected for two reasons. Since most drought research is focused on water
scarce areas, such as the American Southwest, there is a gap in knowledge for states that are
normally flush with water, but still face droughts (King, Keohane, and Verba 1994, 44). Due to
its natural water abundance, Alabama represents an extreme case compared to most drought
research; however, it provides a more typical case compared to states east of the Mississippi
River. This provides useful variation across our theoretical interest (Seawright and Gerring 2008,
297). The second reason for Alabama was the pragmatic geographic location. It is close to the
researcher with easy access to public officials and records, as well as online repository of water

board meetings and transcripts.
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Texas and California were selected for three reasons. First, these are the two largest states
in the lower 48 by both territorial size and population. Territorially, they are vastly different, but
each faces natural obstacles and geographic limitations that are ideally suited for comparative
analysis. From a population perspective, according to U.S. Census Bureau estimates, one fifth of
the U.S. population lives within these two states, meaning that their state policies are particularly
impactful to the overall population.

The second reason for the inclusion of these states is their history of catastrophic
droughts, creating the need for extensive water planning through policy innovation and
implementation. Each of these states has experienced impactful droughts that have left a legacy
of public memory, which exemplify the extreme of water policy in the U.S. (Seawright and
Gerring 2008, 297). Due to this history, they each have robust water planning processes and
policy reviews; however, the resultant policy innovations from these two states vary drastically
due to the environmental differences and path dependency. In these cases, interviews with key
decision makers provided insight into the schema and scripts (Gioia and Sims 1986) of these
organizations to better understand how their institutions were formed (Yin 2016).

The final reason for these two states is the ideological differences between their
governments (Miller 2020). California is effectively a single party state, with Democrats
controlling every major public office and holding a supermajority in both the state legislature and
the state senate (Gstalter 2018). While Texas is not as one-sided in their government, all major
state offices are held by the GOP as well as control of the legislature and senate. These
differences in underlying political values should be observed in their respective policies and
should provide explanatory power to their policy learning and institutional development

(Birkland 2006).
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Research Design

Case studies for Texas, California, and Alabama during the span of their droughts from
2011-2016 was conducted using the diverse case method (Seawright and Gerring 2008).
Originally 2011-2015 was defined in the research defense; however, Alabama experienced a
severe drought in late 2016 that led to high-level discussions on drought policy. As such, the
time frame was extended by a year to allow for a more thorough analysis of the most recent state
innovations. This time frame was selected as a control for similar drought conditions, policy
diffusion, and collective learning. Droughts were measured and dated using the U.S. Drought
Monitor.

Grounded theory was used as a basis for theoretical formation from the existing
framework (Glaser and Strauss 1967; Chametzky 2016). After initial investigation into the
selected cases, the researcher noted the drastic differences in environmental distribution of water
between the states but the lack of this consideration in the framework. The environmental
variables were conceived as a way to increase the framework’s explanatory power based upon
previous observations, which were subsequently supported through interviews with policy
experts in each state. Qualitative analysis began with an in-depth study of each case, to include
state water documents, analysis of water board meetings, and newspaper analysis. A codebook
was established based on this initial research into the state water documents and board meetings,
which informed the questions used for interviews. The codebook was expanded and then refined
based on the interview analysis. After each interview, the researcher reanalyzed state documents
as recommended by the interviewees, which allowed a more in depth understanding of not only

the documents, but the story behind their formulation.
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For water board meetings, the researcher analyzed six years’ worth of meetings from the
various states to assess opening, public participation, and narratives used in framing the problem.
In Alabama, meeting minutes and videos from the Alabama Environmental Management
Commission were analyzed. In California, the State Water Control Board was analyzed, whereas
in Texas, local and regional water boards, to include Dallas, Ft. Worth, and Texas Region C,
were analyzed since the state water board meetings were not available during the time of this
study.

Quantitative analysis was conducted through Google Trends, analysis of major regional
newspapers, and analysis of state water policies. For Google Trends, analysis of searches for the
term “drought” were compared to drought conditions and local newspaper stories. For the
newspapers, the largest newspapers in circulation for each state were selected, to include the
Montgomery Advertiser in Alabama, Dallas Morning News in Texas, and Los Angeles Times in
California. Each of these archives were searched for stories mentioning the term “drought” on a
monthly scale across the six years. For state water policies, policy improvements from legislation
to process improvement were identified primarily by policy experts within each state.

Video and phone interviews were conducted with key personnel and decision makers
from each of the selected cases. Over fifty key decision-makers were identified for interviews
and contacted about participation; however, access across the states varied greatly. California
and Texas were in the midst of droughts which influenced many state-level leaders to decline
participation. Meanwhile, Alabama was limited by the small number of participants in the water
process.

In Texas, the researcher contacted each of the regional planning districts and each

member of the Texas Water Development Board; however, due to the drought at the time, these
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members all denied interview requests. Despite the lack of participation on the state level, the
researcher was able to conduct interviews with primary planners from three of the largest
metropolitan water districts in the U.S., two of which serve on their regional planning teams and
one who is a vice chair of a major national water organization. Additionally, the researcher
interviewed the CEO of one of the most influential water advocacy groups in the state, who was
a direct advisor to the state water plan. Collectively these participants represented over 100 years
of water expertise in the state.

In California, the researcher interviewed participants across each level of water policy, to
include a state-level water manager with the Department of Water Resources and the chief
spokesperson for the state’s water agencies. Additionally, the researcher conducted interviews
with representatives from the largest agricultural water district and the largest metropolitan water
district in the country. This final interviewee represented the Metropolitan Water District of
Southern California, with serves over 19 million customers, as the chief negotiator for every
water agreement in the state for over 20 years. Collectively, these interviewees represented over
120 years of water experience in the state with personal participation in each of the major water
deals since the 1980s.

In Alabama, the researcher was less successful with access. Despite correspondence with
each of the state’s water agencies, to include the state’s emergency management director, none of
the agencies would consent to an interview. That said, the researcher was able to conduct
interviews with previous state climatologists, who were the driving forces behind the Alabama’s
attempts at water policy innovation in 2014, as well as a sitting member of the Alabama Water

Agencies Working Group (AWAWG).
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Final participants were assigned random letters for anonymity. These combinations are
held by the Committee Chair and researcher. The interviews were primarily focused on
understanding five major variables in each state: the water planning process, the frequency and
utility of reviewing existing water policy, the importance of shocks in driving policy innovations,
cooperation or conflict in the state environmental culture, and the impact of the environmental
distribution of water on policy outcomes.

This time frame for the cases was selected as a control for similar drought conditions in
each state, concurrent policy diffusion, and collective learning. Droughts were measured using
the U.S. Drought Monitor. The time frame for respective policy innovation was taken from
Birkland (1997, 30) as an appropriate amount of time for policy learning: three to six months for

peak institutional response, but up to two years for legislative processes to run its course.

Unit of Analysis: States (California, Texas, and Alabama)

Dependent Variable: Innovative water policies that either increase availability or conservation

based upon drought events.

Independent Variables: Cultural: Shocks, Framing, Legitimacy; Institutional: Rules and

Communication, Incentives, Opening, Resistance; Environmental: Water Distribution,

Infrastructure. Defined and operationalized in Table 3.1.

Table 3.1: Independent Variables

v Description Operationalization
Quantitative analysis of the Term “drought” found in story

percentage of stories mentioning headlines by month
drought in a regional primary
newspaper (i.e., LA Times, Dallas | Google searches of “drought” by
Morning News, Montgomery month, compared to corresponding
Advertiser) and Google Trends drought status

Shocks
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v Description Operationalization
Analysis of major advocacy group Use of narratives that frame the
problem as particularly dangerous and
press releases, newspaper op-eds, A
- consequential

and official correspondence from

Framing state water boards a}nd JOVEIMOIS, | se of narratives that encourage
that support collective action to . . .

. S collective behavior, to include water
address grievances. Primarily conservation, rate increases, increased
focused on the problem ’ !

water storage, and reallocation of
water distribution
Analysis of major advocacy Use of angel-devil shift in narratives,
groups press releases, newspaper that describe an opponent as “evil”
op-eds, and official while the organization is the “angel”
correspondence from state water of the story
Legitimacy boards and governors, that attempt
to enhance social legitimacy based | Narratives that illustrate legitimacy of
upon their desired drought the organization’s desired policy
responses. Primarily focused on outcomes, compared to other
the organization organizations
Frequency and detail of state water
plan reviews
Analysis of the rules and structure
of governing water organizations | Structured channels for regional
Rules and within the selected states, planning feedback to state water

Communication

measured by frequent water plan
reviews and feedback loops for
regional water boards.

boards

Comparison of decision-making
processes between states, from
legislative to judicial inputs

Incentives for policy innovation
within state water institutions,

Analysis of number and size of state
water grants

Incentives measured by state grants for water
planning and state funding for Analysis of funding for water research
water research and improvements
. e . Frequency of state water planning
: Opportunities for citizen input in A .
Opening hearings and openness of meetings for

the policy innovation process

external input
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v Description Operationalization

Number of court cases between

advocacy groups, water boards, state
agencies, and the federal government
Analysis of opposition to policy

Resistance innovation Bureaucratic hurdles to water
innovation, to include environmental
permits, authorities, and closed
decision making

Analysis of the geographic Comparison of environmental
Environmental | distribution of water across the capacity, distribution, infrastructure,
Conditions states and the infrastructure that and storage

informs policy innovation

Propositional statements:

1) States with highly detailed, frequently reviewed water plans (< 10 years) will be less likely
to enact non-incremental policy innovations in response to a new drought event.

2) States with distributive water infrastructure will experience a more competitive and
fractured water political culture.

3) States with competitive environmental cultures will have less innovative policies.

4) States whose citizens have experienced major water shocks will have a more cohesive,

innovative policy culture.
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Chapter 4: Texas

There are a few topics that illicit an instinctual, emotional response from Texans,
especially: football, traffic, and water. Water is one of those topics that has been burned into the
psyche of Texans through repeated droughts and floods, with an ever-present eye on future rain
forecasts. Texans have an attachment to their land that is much deeper than other states (Miller
2020). Itis a dry and arid land, but that makes the sense of surviving there all the more
rewarding. This is the irony of water in the state, Texans have built a mythology of conquering
the dry land with a culture that appeals to outsiders, but as the population in Texas continues to
boom with no end in sight, the water planners in the state have to find new ways to provide
services to an already stressed water environment (Miller 2020).

For Texas, all planning must be based upon the “drought of record” or worst drought in
Texas history, 1950-1957. At 77 months, this drought left all but one of the 254 counties
classified as disaster areas (TWDB 2012). This drought had a profound effect on the psyche of
Texans in relation to water and is the foundation of all conservation and planning.

The most recent drought, 2010-2014, brought the worst of Texans’ fears back to the
surface. While shorter in duration than the drought of record, this span featured the single driest
year in Texas history. For a 12-month period surrounding 2011, Texas received an average of
10.86 inches versus the historical baseline of 27.02 inches of rain (NOAA 2015a). Some towns,
such as Spicewood Beach, were forced to truck in water daily, restricting households to only 50
gallons per day (de Melker 2012). In fact, some policy experts contend that the 2011 drought is
the new drought of record as many plans were built more for duration than intensity and were
caught off guard by what record-heat would do to their water planning assumptions (Interviewee

P 2022).



In the midst of the 2010-2014 drought, the Texas Water Development Board (TWDB)
gathered the 16 water regions’ plans in order to coordinate drought contingencies as a whole of
state effort. The TWDB was shocked to discover that many of the regional water plans had no
drought contingencies and coordination would require planning from scratch (TWDB 2017).
Despite verbiage in the 2012 State Water Plan that regions should “facilitate preparation for and
response to drought conditions (235),” this drought brought to light how undeveloped regional
drought plans were. As a result of the 2011 drought and implementation of underdeveloped
drought plans, the state has progressed with several innovations, walking a fine line between
limited government and intense regulation.

Texas’s environmental culture is an interesting mix of policies that may best be described
as progressive conservatism. During the Obama administration, Texas was the bulwark of
conservative opposition to federal environmental policies (Miller 2020, 195). Texas fought to
delay several environmental policies, such as fracking restrictions and clean power policies.
Simultaneously, Texas has invested more money into clean energy than any other state, currently
producing almost one quarter of the entire country’s wind energy (U.S. Energy Information
Administration 2022).

Texas is often described as a mix of individual and traditional values (Elazar 1966). In
political culture, this corresponds to government control at the lowest level with limited impact
and a push towards economic prioritization over other social priorities. This political philosophy
is the same verbiage and prioritization seen in Texas water policy, illustrating a congruency
between larger Texas culture and water policy. Water policy does have a wrinkle not found in
other areas though. The constant threat of drought has created a well-funded, hyper-focused

policy community that attempts to maintain the balance between public need and personal rights.
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As one Texas water policy expert noted: “Texas is oddly progressive but based on local control
and decentralization (Interviewee P 2022).” The question facing Texas is whether this balance
will be enough to counteract future droughts.

Historically, the primary policy response to water shortage in Texas has been to build
more reservoirs. From 1900 — 1959, 100 lakes and reservoirs were built for water storage.
Another 48 reservoirs were built in the 1960s, in response to the drought of record, but the rate of
construction has slowed drastically since then (Texas Almanac 2019). The 1984 State Water Plan
proposed 44 reservoirs meet future water supply needs, of which 15 were constructed. More
recently, in the 2002 State Water Plan, a total of 18 reservoirs were recommended with only one
completed and one currently under construction. The slowdown in reservoir construction is due,
in part, to the fact that few viable sites for major reservoirs remain, permits are more difficult to
obtain due to environmental concerns, and the cost of construction has exceeded the rate of
inflation (SWP 2007).

This puts the state in a precarious situation. Current studies predict that other water
management strategies, such as conservation alone, would not be enough to meet the future
needs of Texans. The state requires an additional 1.5 million acre-feet (AF) of water, primarily
through major reservoir construction (TWDB 2012). Unfortunately, this solution is not a simple,
cheap, or quick answer. The recently opened Bois d'Arc Creek Reservoir came at a cost of about
$1.6 billion, and the first major reservoir built in almost 30 years in Texas, taking more than 20

years from planning to water delivery into Dallas.
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Environmental Variables
Water Distribution & Infrastructure

Texas’s geography is dominated by flat plains and crossing rivers from high elevation to
the west to the southeastern coastline. Other than the Guadalupe mountains along the New
Mexico border, Texas has little terrain. Western and central Texas are arid, with increasing
annual rainfall and sustained natural trees in the eastern stretches of the state. The lack of
mountains means that Texas is almost entirely dependent upon rivers for water, most of which
originate along the continental divide in New Mexico and Colorado, with small indigenous rivers
from the central Texas hill country. Texas does not have the luxury of internal snowpack seen in
much of the West, instead relying almost exclusively on a few big rivers throughout the state.
There is only one natural lake in Texas; however, over 200 man-made lakes and reservoirs are
used to control flooding and provide water resources for the state.

Over the past three years in Texas, water usage consisted of an average of 54 percent
groundwater, 43 percent surface water, and 2 percent reused water (TWDB 2019). This is a
significant improvement from the height of the 2011 drought, where 62 percent of all Texas
water came from groundwater, as compared to only 38 percent from surface water. Texas water
has also benefited from the incorporation of modern water techniques, such as reused water,
which has received increased attention in the latest State Water Plan (2017).

Texas uses an average of 14 million AF a year, with 6.6 of that coming from surface
water (TWDB 2019; Dowell 2013). Of this total amount, 34 percent is urban usage, 14 percent
commercial, and 52 percent agriculture and livestock. These percentages have been largely stable

over the last decade. There was an uptick in irrigation at the height of the drought, but this is
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mostly due to the fact that three quarters of all irrigation is groundwater, which was over pumped
in order to make up for the heat and lack of rainfall (TWDB 2019).

Finally, when accounting for water usage and distribution, there does not appear to be the
same level of environmental concern in Texas that will be seen in other states. The State Water
Plan (2017) does account for environmental flows as determined by the Commission for
Environmental Quality, but there is not the same tension between irrigation and environmental
flows. While there is litigation over water in Texas, this is primarily from overdrawing
groundwater and public designation of future reservoir sites, not lawsuits between current water
flows and allocations (Ellis 2019).

Environmentally, the distribution of water is heavily weighted towards the east. Figure
4.1 shows the annual rainfall distribution throughout the state, highlighting the arid desert in the
far west compared to the humid eastern border. The black line on the map shows the 1-35
corridor, connecting from north to south: Dallas/Ft Worth, Waco, Austin, and eventually San
Antonio. In fact, five of Texas’s seven largest cities are located in this corridor, only excluding
Houston and El Paso. The location of these major cities in Texas is the cause of tension within
the state (Interviewee O 2022). These cities have only one direction to look future water

development, towards the less-populated, but more water-rich eastern woodlands [Fig 4.1].

Figure 4.1: Annual rainfall in Texas - 8 inches in west to 56
inches in the southeast.
Source: Texas Parks & Wildlife
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As previously stated, Texas does not have the large river systems seen in the other states
in this research [Fig 4.2]. The Central Valley Project in California distributes an average of 9.5
million AF a year, more than the top five rivers in Texas combined. Conversely, Alabama has an
estimated 102 million AF of water running through the state annually, with the lowest drought-
level flow of the Alabama River at 6.5 million AF, roughly equal to the top three Texas rivers on
an average year. Due to the relatively small size of Texas rivers, water planning must be

distributed throughout the state, not just focused on one large source.
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Figure 4.2: Annual river basin and coastal surface water availability and supply in acre-feet, 2020.
Source: 2020 Texas State Water Plan

Texas relies heavily on aquifers for urban supply, much more than the other states in this
study. TWDB estimates that the state has about 14.2 million AF of usable aquifer storage in the
state, although that is biased towards a few large aquifers [Fig 4.3]. The Ogallala in the
panhandle, the Edwards around San Antonio, and the Gulf Coast in the southeast have over one
half of the aquifer storage in the state (TWDB 2022).

Overall Texas’s water resources are heavily weighted to the east, with a number of small
rivers flowing northwest to southeast. There is no large-scale infrastructure throughout the state,
which pushes planning from the state level, as seen in California, down to the regional and local

levels. This has driven the Texas water culture, from a local-to-regionally based planning system
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where coordination happens on local level and is filtered up to the state for long-term

prioritization.
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Figure 4.3: Major aquifers in Texas
Source: Texas Water Development Board

Structural Variables
Rules and Communication
The rules and structures of the state water planning begin with the foundation of water
law and then extend through the organizations that have developed to enforce it. Texas has two
major water-related bodies, the Texas Commission on Environmental Quality (TCEQ) and the
Texas Water Development Board (TWDB). TCEQ is primarily a regulatory agency, controlling
permits and licenses, while TWDB is primarily a research agency that gathers information and

makes policy recommendations.
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Water planning in Texas utilizes a “bottom up” approach, which begins with local-level
water planning and coordination. Urban water planners are empowered to monitor their areas and
create long-term forecasts that will be sent to the 16 water regions [Fig 4.4], who are tasked with:
1) planning for drought of record conditions; 2) conducting evaluations of future water demands,
existing supplies, potential shortages, and feasible water management strategies; 3) reporting the
associated data (by decade and broken down geographically) over a 50-year planning period
(TWDB 2017). The regional water plans provide a city-by-city description of water within their
regions to include in depth analysis of current and future threats to water, individual community

water sources, and triggers for drought response (TWDB 2019).

Region A

Region O Region B

Region &egion D
Region G
Region F Region |
Region E
R K ’
Region | By glon

Region Region P

Region N
Region M

© Texas Water Development Board

Figure 4.4: Texas Water Planning Regions
Source: Texas Water Development Board
Every five years, the Texas Water Development Board takes the 16 regional plans and
ranks priorities based upon state-wide needs and requirements to produce the State Water Plan
(SWP), which serves as a coordination of districts but also a recommendation of policies to the
Texas Legislature. The SWP provides coordination across the various regions, while also
enabling communication from the community level direct to the state through the various levels

of governance. The latest iteration of this plan has been published online to provide interactive
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access to all pertinent data, to include population estimates, water use categories, and projected
water demands (TWDB 2017).

Like most states, Texas Water Code (TWC) divides water into two categories: surface
water and groundwater. Surface water in Texas is owned by the state, held in a trust for the
public (TWC 11.021, 11.01235), and is managed by TCEQ. In order to use state-owned water, a
person must file a permit and obtain a “water right” from the state, utilizing the “first in time,
first in right” allocation structure. In times of shortage, a senior water right holder will receive all
of the water to which he or she is entitled before a junior user will get any water, unless an
emergency situation develops, at which time water can be arbitrated between the parties (Dowell
Lashmet 2018). There are minor exceptions to a permit for riparian owners, such as domestic and
livestock use, wildlife management, and emergency situations; otherwise, a permit is required for
water usage (TWC 11.142).

Groundwater in Texas is more complicated than surface water. Inherently, groundwater is
property of the landowner, who has the authority to use all the water they can capture, regardless
of the effect on neighbors (TAMU 2014). Unlike most other states, Texas courts have clearly
denied “reasonable use” as long as water is not maliciously taken for the purpose of causing
injury to a neighbor or willfully wasted (Dowell Lashmet 2018; TAMU 2014). That said, the
state prefers regional management of groundwater through Groundwater Conservation Districts
(GCDs), which now control most of the groundwater in the state and have specific regulations
for landowners within their boundaries.

GCDs have been a part of Texas water planning for over 50 years, but since the 1980s,
the state has strongly encouraged their use (TAMU 2022). To form a GCD, voters in the region

must approve its creation, establish leaders, and fund the body through taxes. Once this is
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completed, the legislature approves the district. Due to the political backing required for their
creation, these districts are usually located along county lines, whereas groundwater extends
beyond political boundaries, often requiring multiple districts to agree on a common use of
groundwater (Interviewee O 2022).

Due to the heavy reliance on groundwater for urban use and the increasing severity of
droughts in the state, the regulation of groundwater is a growing concern in Texas. Groundwater
conservation districts are certainly a step in the right direction, but the lack of coordination
between the groups, each with their own policies and procedures, is likely to be a point of
conflict in the future (Interviewee O 2022).

One difference between groundwater management in Texas and states like California is
the idea of sustainability (Interviewee P 2022). Texas’s groundwater districts have been
successful in establishing cooperation, but there is no requirement for long-term sustainability.
While Texas districts may set sustainability goals, it is not incorporated into code like is seen in
other states’ groundwater laws. Case law findings and private property precedents maintain
water as an owner’s right, so any change to these policies will require legislative action. Texas IS
fortunate to have diverse groundwater resources, but the premise of private property ownership
has made it difficult to set the cap for regulatory agencies (Interviewee P 2022).

Communication in the state appears to be open and direct, with an emphasis on future
drought preparedness. As will be discussed later, the major urban areas have regular public
meetings with channels for communication throughout the process. The Texas water planning
regions hold regular open meetings with direct inputs from supporting communities. In
interviews with participants throughout the policy chain, respondents were each very clear about

the water planning process and their role in it, from local planners to regional board members,
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the rules of Texas water are straight forward and well-understood (Interviewee P 2022;
Interviewee V 2022; Interviewee O 2022).

An interesting wrinkle for planning is that the individual communities often make a
distinction between policies and projects. The City of Dallas does not recommend large-scale
water policies up to the state; however, they do recommend individual projects, such as
reservoirs, for delivering water (Interviewee O 2022). In this sense, the planners feel as though
they are simply following the state’s water guidance and providing inputs on how to achieve
their goals (Interviewee O 2022). This places the majority of conceptual, long-term planning at
the regional level based on detailed inputs from individual communities. The state then takes the
regional policy recommendations and stacks them according to priority and necessity, which
feeds into the State Water Plan that then goes to the legislature. Again, there is open
communication from the regional level through to the state legislature, with direct inputs from
communities.

One of the reasons for the clear communication in the state is the simple fact that the state
is now on its eleventh iteration of the state water plan. There were water plans in Texas before
the 1950s drought, but nothing long-term. The 1961 State Water Plan was the first modern
planning attempt and resulted in Texas’s current water infrastructure (Interviewee O 2022).
Updates were somewhat sporadic for years until the 1997 Texas Senate Bill 1 (SB-1) created the
modern water planning process. Since the early 1990s, the state has averaged a new water plan
every five years, meaning that the rules and communications between the levels of planning have
become standardized and familiar. While rules can often lead to rigidity in planning, the constant
threat of drought in the state keeps the lanes of communication open throughout the planning

chain.
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One interesting communication glitch arose during the 2011 drought. Cities within media
markets soon found themselves with different measures of drought responses and solutions per
their own individual drought plans (Interviewee C 2022). This was the first time that the stage
one drought responses were implemented, but the cities had different definitions for stages, as
well as different requirements for the citizens. It became particularly confusing when news
stations reported restrictions for Dallas that conflicted with Ft. Worth requirements (Interviewee
C 2022). The cities soon realized that for the sake of legitimacy with the populace, the clear
communication of consistent restrictions within major areas had to be uniform. The DFW

metroplex published new guidance in 2014 to sync the individual communities.

Incentives

Incentives for water policy innovation vary by state and are often a result of grant
opportunities and funding for water research. Since 2016, the State of Texas has spent an
estimated $9 billion on water infrastructure. The incentives for water innovation in Texas look
drastically different than in other states. While some states set aside grant funding for
municipalities, Texas law largely restricts the state’s grant authority, as many communities either
do not qualify for grants, or do not have the individual expertise to apply for them (Interviewee P
2022).

That said, Texas has heavily funded water research via direct funding vice grants. The
standardized planning system means that communities can request water innovations directly
from the state, as opposed to a grant-based system. Equally, innovative policies, from water

reuse to groundwater management, are encouraged from the state legislature.
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As for citizens, water experts across the state have mentioned the willingness of citizens
to do their part in drought control (Interviewee O 2022; Interviewee P 2022; Interviewee V
2022). There will always be outliers, but for the most part, citizen response to agency requests
have been positive. One water expert mentioned how when San Antonio asked citizens to cut
back on water between 2011-14, the per capita usage dropped more than planners had expected,
which led the city to believe they could effectively curtail citizen water use (Interviewee P 2022).
However, the drought in the past year saw the highest demand and lowest response from citizens.
The city believes that newer homes built since 2011 tend to have more auto-irrigation, which
uses up to 70 percent more water than “hose-drawn” homes. Citizens tend to turn the sprinkler
systems on an forget about it, leading to less response than their initial planning assumptions
(Interviewee P 2022). In this sense, the planning factors from just a few years ago had to be
revised, as the city had to engage in directed communication at specific neighborhoods to see the
expected response.

Direct federal funding did not play a large role in the day-to-day water policy in Texas.
For the cities, federal funding is not a major player in project implementation, although it can
allow certain small projects that the city would not normally prioritize, such as connecting rural
houses to municipal water systems that may require miles of plumbing and would not be cost
effective for the city (Interviewee O 2022).

There are projects within the state that benefit from federal funding. As an example, the
Tarrant regional water supply is seeking federal funding for flood control through the
construction of natural flood barriers (Interviewee V 2022). Furthermore, some of the state
environmental funding, such as the State Revolving Funds, initially come from EPA. With that

said, the state and federal agencies are largely in agreement on water planning within Texas.
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Each of the interviewees responded that while federal funding was a part of Texas environmental

policy, it was not a driver in the state decision making.

Opening

Opening refers to the ability for citizen and interest groups to make their opinion known
in state policy. Texas’s water planning bodies are open and to public comment and interaction,
from the local level through the TWDB, which has been applauded be even the most fervent
environmental groups (TWDB 2022):

Sierra Club Lone Star Chapter and Hill Country Alliance commented that they have
seen a marked improvement in the sophistication, credibility, and value of State Water
Plans since the passage of Senate Bill 1 in 1997. They, along with the National Wildlife
Federation and Galveston Bay Foundation, applaud the development of the interactive
State Water Plan and other data transparency efforts to view historical and projected
water data.

As part of the last two water plans, the TWDB published 26 (2017) and 50 (2022) pages
of public comment on the plan, broken down by topics such as general comments, policy
recommendations, drought response, climate change, groundwater, amongst others (TWDB
2022). The 2017 comment release even had a section on transparency, in which multiple
commenters, including Wilson County Water, southeast of San Antonio, complained about the
transparency within Region L, which was noted by the TWDB (2017, 5). Included in these pages
of public comments are astericks (*) that indicate when a comment resulted in a water plan
change.

It is important to highlight the diversity of comments in these documents. From major
interest groups such as the Sierra Club Lone Star Chapter, to individual commenters and local

advocacy groups, the participation in the water planning process is high. In the 2017 publication,

eight different paragraphs were used responding to Sierra Club-specific comments, while the
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2022 publication included 28 comments and responses to specific Sierra Club concerns from the
TWDB. In this reseach, it has been rare for a water body to cite specific comments and publicly
respond, especially when it is directly published with their SWP.

On local levels, some municipalities seek out inputs before submitting their plans. As an
example, the city of Dallas sent its water plan forecasts to multiple environmental groups seeking
their inputs before publishing (Interviewee O 2022). Even though the planners knew there would
be disagreements, this helped establish trust between the groups be explaining the ‘why’ behind
city planning, even if the groups disagreed on the ‘how’ (Interviewee O 2022). Similarly, Ft.
Worth formed a stakeholder groups consisting of commercial, industrial, residential, and
enviromental actors to give feedback to the city. After the first draft of the recent revision was
completed, the city sent a copy of their plans to many of these stakeholders for feedback, before
the plan was even presented to the city council (Interviewee V 2022).

One policy expert described how the individuals participants change depending on the
planning level (Interviewee P 2022). On the local level, there are always enivornmental groups
active, but also private propety advocates. At the regional level, larger manufacturing, trade, and
environmental interest groups are more active, with less individual interaction. On the state level,
often NGOs, such as the Texas Water Conservation Association, are the ones writing the actual
policy to be implemented (Interviewee P 2022). In this sense, the incorporation of local planning
into regional and state plans allows for those local-area activists to have a voice in state planning,

even if they would be unable to participate directly.
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Resistance

Resistance and conflict in environmental policy is a hallmark of the field, and in a state as
large and environmental diverse as Texas, conflicts are going to happen. From 2011-2016, just
over a thousand “environmental” lawsuits were filed in the state of Texas (Justia 2022). Twenty-
nine percent of these lawsuits directly involved either the Texas Water Development Board or
the Commission for Environmental Quality. The total number of environmental lawsuits are
about one quarter of California’s over the same time span, but with a much higher participation
rate for the state water entities.

One of the primary reasons for litigation in Texas involves areas that have been set aside
for future reservoir construction. This topic will be discussed at length later, but reservoirs are
problematic for multiple reasons. To begin with, in order to set aside land for a reservaoir,
privately-owned land must be purchased from landowners or confiscated as “eminent domain.”
This also keeps these regions from being commercially developed, limiting growth in these
areas. The second problem for reservoirs is that these sites are generally not collocated with the
water end-user (Interviewee O 2022). As described in the environmental distribution section,
major metro areas in Texas must look to the east for water. The cities around the identified future
reservoirs bear the brunt of restricted economic development and little-to-no benefit from the
water when completed.

Reservoir construction is the primary source of environmental conflict in Texas and a
major hurdle to innovation. Just the permitting alone for a project can take 15-20 years, where:
“during that time when [federal] personnel turn over, we have to restart the process (Interviewee
0 2022).” As a recent example, the Bois d’Arc Creek Reservoir northeast of Dallas is the first

reservoir built in the state since the 1980s. The project took just over three years to build, but 15
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years to permit (Interviewee O 2022). While the state is generally described as cooperative,
reservoir construction is the last residual topic from the 20 century Texas water conflicts.

Other than reservoir construction, the state is relatively cooperative on water projects.
One interesting difference between Texas and California is that the major water users are
deconflicted from supplies. As one planner stated: “I don’t know of any parties that go after the
same supply (Interviewee O 2022).” This is a marked difference from a state like California,
where every drop of water is up for grabs from Sacramento to San Diego. Texas has invested
billions of dollars to create an open water structure that has led to much more stability

throughout the state (Interviewee P 2022).

Cultural Variables

Shocks

Major shocks to the states and citizens are the spark that drives innovation in policy, and
shocks in Texas water have shaped the psyche of the average citizen. As previously stated, Texas
has endured a series of shocks from the long-term drought to shorter, more-intense droughts.
Officially, the drought of record was a seven-year drought from the 1950s; however, recent
developments showed the flaws in these planning assumptions.

The 2011 drought was the single driest year on record and captured the public attention.
This drought made national headlines and was the first time the state enacted stage one drought
restrictions. As stated with the issue-attention cycle, the fact that drought is a constant fear
burned into the psyche of Texas, most citizens went right back into a drought mindset and
exceeded water utility expectations (Interviewee P 2022; Downs 1972). The shock from 2011

was less on the populace, who understands their role in drought mitigation, but more for the
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water providers. As an example, San Antonio’s Edwards Aquifer, the primary source of water
for the metropolitan area, lost about 40 percent of its volume in the hot and dry weather. At the
start of 2011, the Hondo Well of the aquifer was at 711 feet, near its historical average of 718
feet. By June 21%, it was 664 feet, a rapid drop in the aquifer availability. The aquifer did not get
above 700 feet until May 15™, 2016, five years after the drought began (Edwards Aquifer
Authority 2022).

A topic mentioned repeatedly by policy experts was the fact that they can never know the
true weakness of their planning until the plan is implemented (Interviewee V 2022; Interviewee
P 2022). This has repeatedly been true for Texas. Just when planners feel as though they
understand the problem, mother nature throws a curveball, and those old plans are no longer
valid. That is the current state of Texas water planning, as a new and more intense drought has
recently started.

The third shock for water planners is still underway. Although outside the scope of this
research, the 2022 summer was a “flash” drought, with the hottest and driest summer on record
(Interviewee C 2022). Currently, the same Edwards aquifer is at a six-month average of 651 feet,
63 feet below the historical average, and less than even the 2011 drought. While planners
understood the dangers of prolonged droughts, reservoirs and aquifers appear to be more
vulnerable to flash droughts than originally anticipated. Edwards was around 700 feet at the end
of 2021 but went as low as 645 feet on August 6™, 2022. This has planners struggling to
understand drought mitigation moving forward and adjusting their drought triggers and

assumptions (Interviewee P 2022).

72



Framing

One of the most difficult issues with environmental policy is defining the problem and
framing it in a way that garners attention. In Texas, this dissonance is not as prominent as in
other states. Texans understand the problem, while the differences in framing are minor.
Opposed to other states that disagree on the best use of water, most Texan debate is simply
understanding the cause and scope of the problem.

Environmental groups frame some of the water shortage as the result of infrastructure and
flood mitigation. According to the National Wildlife Federation, Texas loses 572k acre feet per
year, which would be enough to supply Ft. Worth, Austin, Lubbock, El Paso, and Laredo
(Walker, et al. 2022). While this article is not peer-reviewed, it does highlight a very real
problem of aging infrastructure in metropolitan regions such as Dallas and Houston. The primary
argument from this being that if the state can fix the existing infrastructure, there is no need for
other expensive solutions, such as reservoir construction. The state has countered this argument
by saying that it has spent $9 billion on infrastructure upgrades in the last decade, so the problem
is being addressed, but maybe not at the speed desired (SWP 2022).

The State Water Plan (2022) frames the problem as a growth and supply issue. The
strength of Texas’s water planning is the city-by-city detail of supply and expected demands, but
as Ft. Worth found in the last decade, even the best guesses can be wildly off. The 1997 State
Water Plan estimated a 2030 population for Region C (Dallas / Ft Worth) of 7.48 million people.
Region C exceeded that number 12 years earlier than predicted, with current estimates of 8.86
million people by 2030 (TWDB 2022). In this sense, the problem is framed as a population and
economic issue, vice just a conservation issue. For the state, not having enough water is not

acceptable, so estimates about future water requirements could not be addressed by mere
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infrastructure and conservation savings. The state cannot afford to be wrong about this, so the
push for reservoir construction is seen as a way to ensure there is a buffer for water availability.
The thought of restricting water taps in the future was one that was not amenable to the
interviewees, they want to ensure the water is available for a growing population (Interviewee V
2022; Interviewee C 2022).

As the problems are framed, the increased public attention should be measured in both
news outlets and public interest. Throughout the period of study, consciousness of droughts has
remained high for the average Texan. The 2011 drought again saw a spike in drought interest in
Texas as the problem became national news. Interestingly though, interest in the story waned by

early 2012, despite continued newspaper coverage [Fig 4.5].
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Figure 4.5: Google Searches of ‘Drought’ vs Dallas Morning News
Sources: Google Trends, Dallas Morning News Archive
One note of local media in this case is the linear flow of news stories, vice the
exponential public consciousness. As the drought spiked in late 2011, news stories in the Dallas
Morning News spiked and only slowly waned over the next two years to the pre-drought levels
by mid-2013. Conversely, public interest in the drought spiked and then quickly regressed to pre-

drought numbers.
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The subsequent spike in Google searches in 2015 correlated with the catastrophic drought
in California, again showing the relationship between local public attention and national events
[Fig 4.6]. There was a slight increase in Dallas Morning News articles covering California, but
nothing compared to the increase of Google Trends. The media tends to be slightly behind the
news story here and less likely to drop the story once the drought has ended. This is not intended
as a normative assessment of media coverage, but rather shows how public attention may be

influenced by the traditional media but is not directly correlated.
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Figure 4.6: Google Searches of “Drought” by State

Source: Google Trends
Legitimacy

How states and interest groups attempt to legitimize their proposed solution to problems
is indicative of the view the problem and the potential political implications. In Texas, there are
two primary solutions, more storage or more efficiency. There is not the same level of tension as

in California, but there are still competing interests. Environmental groups, form the Sierra Club
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to the National Wildlife Federation, do not see increased reservoir storage as a viable long-term
solution, citing the environmental damage done by reservoirs (Texas Living Water Project 2022).

Efficiency within the state is a place that both the government and the environmental
groups can agree. The Texas Living Water Project (2022) applauds the City of San Antonio for
its steady water withdrawals, despite booming population growth. Similarly, every major
metropolitan area in Texas has maintained drought-stage restrictions on lawn watering, amongst
other cutbacks (Interviewee C 2022, Interviewee P 2022). The environmental groups have been
honest in their praise of these efforts, with the hope that these will be sufficient for the future
water needs.

One way the City of Ft. Worth legitimizes water conservation is through multi-tiered
billing. There are four tiers in Ft. Worth, and the more water used, the more expensive it
becomes. The lowest tier for the city is below the cost of service, meaning that if each citizen
kept their consumption to that rate, the city would pay more to deliver water than they received
in fees (Interviewee V 2022). Here the city is incentivizing water savings by pushing water
conservation to the local users, while punishing those who do not abide. Similarly, San Antonio
has found that sending personalized mailers to individual citizens is particularly effective.
Instead of broad statements about city-wide water usage, letters addressed to individuals about
their water waste compared to neighbors has been effective for the high-volume users
(Interviewee P 2022). While conservation is important, the state argues that conservation alone
will not solve the water crisis and has sought to legitimize the expansion of water storage in the
near future.

The 2022 State Water Plan has 20 potential reservoir locations identified that are the

backbone of future growth, although permitting and litigation has slowed their development.
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According to TWDB, conservation is necessary for future growth, but not sufficient. The impact
of recent flash droughts and more intense summers will likely not change the opinion of the state
in their planning; however, interest groups argue that the recent high-intensity droughts were
particularly detrimental to surface storage, causing rapid declines in reservoir levels (Douglas
2022). While these two sides each look to legitimize their own potential solutions to drought in
the state, there is much more agreement on the importance of conservation than conflict over
reservoirs. Compared to states like California, the difference between these two sides is

relatively small.

Policy Innovations (2011-2016)

One important lesson learned from the 2011 drought was the necessity for common
language and responsibilities within the regional planning process. Since 2011, the TWDB has
taken a more proactive role in ensuring regions have planned for drought contingencies (SWP
2017). While water is still managed on a regional level, those regions are held accountable for
their planning higher at the state level, creating a more uniform and complimentary state water
plan.

As water scarcity increases, alternate sources of water will become more important.
Water reuse is now specifically tracked and reported by municipalities, which is now far more
encouraged that before, while desalinization is expected to play a more important role in Texas
water management (Interviewee P 2022; Interviewee V 2022). Currently, the city of Corpus
Christi is the only municipality actively researching desalinization; however, research into the
conversion of brackish groundwater is expected to provide another source of water throughout

the state in the future (TWDB 2019).
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For future planning, the TWDB (2019) report on water conservation provides an outlook
water demand out to 2070. The report breaks down the future water management strategy, with
30 percent of additional future water coming from unused surface water, 27 percent coming from
increased conservation, 13 percent from new reservoir construction, and the remainder from a
collection of minor improvements, such as reuse and desalinization.

As Dallas, Ft. Worth, and San Antonio each learned from the 2011 drought, water
planning is only as useful as the underlying assumptions. The 2011 drought, as well as the
current 2022 drought, showed that water level assumptions were largely incorrect based on the
older drought of record. Many of these changes have been incorporated, but this drought taught
these municipalities the importance of even basic assumptions in water planning, such as
population growth and water availability (Interviewee P 2022; Interviewee O 2022; Interviewee
C 2022). As an example, the 2010s population boom due to the growing Austin tech sector, now
rivaling Silicon Valley, was not accurately modeled in the water plans.

Similarly, assumptions of citizen performance were flawed, but in the other direction.
Citizens were willing to cut-back on their water usage, except for high-volume citizens that
required direct intervention (Interviewee P 2022). One potential innovation here is the use of
Advance Meter Infrastructure (AMI) “smart” water meters, that report a myriad of water usage
details directly to the city. Many smaller cities in Texas incorporated this technology because of
the 2011 drought, but some larger utilities are struggling with funding. San Antonio has not been
able to fully fund the project due to the high cost and number of city water meters but is
currently making the case for its implementation (Interviewee P 2022).

This points to perhaps the most effective innovation for Texas since the 2011 drought.

The opportunity to enact their local and regional water drought plans, although it was due to the
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extreme nature of the drought, allowed the cities and regions to learn more about drought
response than could have ever been learned in simulations and reviews. The state has a recurring
planning process and has invested heavily in positive adaptations to crises (Tyler and Moench
2012). A large part of this is the investment in information. From digital meters to reservoir
levels, the detail of information for decision makes has risen exponentially. With each recurring
drought, organizations have the resources to capture important lessons and the drought response
plans become more and more effective.

The State of Texas takes water very seriously. After each drought, the state takes the
lessons learned and tweaks current and future assumptions to better provide service to their
citizens. From major metropolitan areas to small town, the structure of the state water system
allows for process improvement and innovation. There were no sweeping, state-wide innovations
from the 2011 drought, but there were countless small updates and improvements. That is largely
a testament to the investment in water planning up to this point. The 2017 SWP was a step
forward in regional planning detail and the increased water reuse and conservation, but otherwise

it was just a better-informed, improved iteration on the previous system.

Conclusion
This research was built around four propositional statements. This conclusion will
evaluate each proposition based upon findings from this case.
1) States with highly detailed, frequently reviewed water plans (<10 years) will be less
likely to enact non-incremental policy innovations in response to a new drought event.
Texas has an established water policy culture and institutions. It is well-funded by the state

and indicative of a commitment to water planning. The 2011 drought did not result in any
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sweeping major changes for Texas. It did highlight deficiencies in the policy process, which has

been addressed in subsequent water plans. This case supports this statement.

2) States with distributive water infrastructure will experience a more competitive and
fractured water political culture.

Texas does not have a distributive water system. Major cities are largely confined to their
regional area for water sources. These metropolitan areas are not in competition for the same
water sources, as such are largely cooperative throughout the state. There is some competition
between these areas and smaller communities to the east for their water resources, but this is
relatively minor. This case appears to support this statement.

3) States with competitive environmental cultures will have less innovative policies.

Texas does not have a competitive environmental culture but does have highly innovative
water policies. This case does not directly test this statement but will allow for comparison with
other cases.

4) States whose citizens have experienced major water shocks will have a more cohesive,
innovative policy culture.

Texans have experienced successive major droughts in their history, with no end in sight.
The 2011 drought showed that citizens were largely cohesive in their drought response,
exceeding water planners’ assumptions. Similarly, per capita water use in major cities has

steadily decreased over the last few decades. This case supports this statement.
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Chapter 5: California

The State of California is one of the most environmentally conscious regions on the
planet, rooted in its rich geography and natural wonders. The Sierra Club, perhaps the most well-
known of all environmental groups, was founded in San Francisco in 1892 by the naturalist John
Muir (Miller 2020). In order to protect the beauty and resources of the Sierra Nevada from
expanding populations, Muir organized and activated like-minded citizens who lobbied to protect
the California environment at a time of booming expansion and consumption of resources. While
Muir won battles like Yosemite, and lost battles like Hetch Hetchy, the struggle between the
populations on the coast and the natural wonder in the mountains set the stage for environmental
policy in California.

Although California is one of the most politically progressive states in the U.S., the
reality of providing services to almost 40 million residents puts the state in a unique position.
While the aforementioned Hetch Hetchy reservoir flooded one of the most pristine and beautiful
valleys on earth, it did so to provide water stability for the progressive city of San Francisco
(Miller 2020). California has water, just not where the population lives.

California is also plagued by another problem rarely found in drought-prone states. The
state must deal with both sides of the water spectrum, extreme droughts and extreme floods. This
provides a rare challenge for the state, as it has water storage capacity, but the storage must be
able to absorb a large amount of water if an atmospheric river event happens during the winter
(Interviewee T 2022). In this sense, California water planners must often make compromises on
storage solutions, stuck between the danger of not storing enough water for the dry summer

months but leaving enough room to absorb the wet winter storms.
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One of the problems for California planners is trying to define the term ‘normal’.
Currently, the prevailing wisdom in the state is that “California is a drought climate that is
interrupted by storms. Droughts are not the anomalies; they are the norm (Interviewee H 2022).”
In fact, tree ring analysis shows century-long droughts in California’s history, well beyond what
the state has faced in modern times (Lund et al. 2018). In light of these hurdles, California’s
unique water distribution and political culture have created a robust environmental culture, but
one that is trying to claw its way out of the conflict and litigation that have plagued the state in

the past.

Environmental Variables

Water Distribution & Infrastructure

California’s geography is among the most diverse in the lower 48 states. The coastline
features the only Mediterranean climate in North America, with coastal mountains that isolate
this coastline from the interior of the state. According to NOAA, 67 percent of California’s
population lives within 30 miles of the coast, with most of the population on the arid southern
coastline (NOAA 2019). Moving inland from the coast, northern California features the Klamath
and Cascade Mountains, between which begins the Central Valley of California. An average of
50 miles wide and 450 miles long, the Central Valley, also knows just as “the Valley,” parallels
the Pacific Ocean and is the some of the most productive agricultural land in the world (CDFA
2018). The Valley is boarded on the east by the Sierra Nevada Mountains, the tallest mountains
in the lower 48 states. Runoff and snowpack from the Cascades and Sierras account for the
majority of freshwater in California, as most of the rivers in the state originate in these ranges.

The eastern portion of the state lies in the rain shadow of the Sierras and consists of the Mojave,
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Colorado, and Great Basin deserts, the southern portion being called the “inland empire.” This
second agricultural region is primarily fueled by the southeastern border of California, the
Colorado River.

California receives 75 percent of its rain and snow in the watersheds north of
Sacramento; however, 80 percent of California’s water demand comes from the southern 2/3 of
the state [Fig 5.1]. Due to this diverse and rugged geography, water must be transported from the
wet and snow covered north down to the Central Valley and dense population centers on the
coast. In response to these challenges, the federal and state governments have combined to build
one of the largest water networks in the world, the federal Central Valley Project (CVVP) and
State Water Project (SWP). Originally built to provide water for the dry, but rich farmland in the
Central Valley, the CVP has grown into a massive project including over 20 dams and reservoirs
across 400 miles. In addition to the farmland, the CVP provides water to the greater Sacramento

and San Francisco Bay areas, allocating over 9.5 million AcreFeet (AF) per year.
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Figure 5.1: California Annual Water Usage
Source: Department of Water Resources, California Water Plan Update 2018.
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Operated in conjunction with the CVP, the SWP is a series of reservoirs and pumping
stations stretching across 700 miles and providing water to 27 million people and 750,000 acres
of farmland (DWR 2019c). While the CVVP and SWP are engineering marvels, their water is
over-allocated, with certain clients of receiving their full allotment only four times in the last 30
years (Stern and Sheikh 2019).

From 1998 to 2015, the average water use was 50 percent environmental, 40 percent
agricultural, and 10 percent urban, although the numbers fluctuate significantly depending on
rainfall and snowpack. Environmental concerns in California have led to prioritization of
environmental water usage over storage and economic concerns. This is commonly referred to as
“farmers vs. fish” (Bonatakis 2019). The percentage of water that is used for environmental
versus agricultural uses varies greatly, as the Figure 5.1 illustrates, but in dry years, the
percentage of environmental withdrawals significantly decreases, placing strain on the rivers,
estuaries, and wildlife supported by them.

One common sentiment is questioning what the natural environment in California would
look like without the water redistribution. Water in California has been pumped from the Delta
southward for almost a hundred years. Major bodies of water, such as Owens Lake and Lake
Tulare have been drained for farmland and urban water. The over-allocation and competing
interests have led to legal battles between the two camps, followed by repeated appeals and
deliberations (Boxall 2011; Arthur 2019). As described by one water expert:

The crux of the conflicts arises from the pinch point in the system- the

Sacramento San Joaquin Rivers Delta. In order to deliver water to central and

southern California, water must be pumped from the Delta and moved through a

series of canals, reservoirs, and other facilities. Any time you build a large

infrastructure such as the CVP and SWP, you alter the environment in a way that

it can no longer function as an undisturbed, natural habitat. But we don’t know to

what extent. What would the habitat look like today without the CVP? We are
operating to this hypothetical historic system from a hundred years ago that would
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likely would not exist with external factors like climate change (Interviewee R
2022).

The construction of infrastructure and subsequent redistribution of water has led to one of
the most productive agricultural regions in the world. The U.S. is the top agricultural exporter in
the world and California is the top producing state. The farms of the Central Valley produce over
one half of the United States’ fruits, vegetables, and nuts, plus over 20 percent of the dairy
production, which equates to a $50 billion per year industry (CDFA 2018). California agriculture
is responsible for more than 99 percent of total production in the United States for almost 20 key
crops including almonds, garlic, and raisins. These key crops make up most of the produce aisle
at grocery stores across the country. California is home to one of the five Mediterranean climates
in the world, which means that it has a very long growing season and can grow almost anything
(Interviewee R 2022).

Though most of the world relies on flood irrigation, many of California’s farmers,
including the largest agricultural district in the country, Westlands Water District, almost
exclusively use underground irrigation systems. As described by an agricultural expert
(Interviewee R 2022): “For over 90 percent of the water, once it enters the district, it doesn’t see
the light of day until it comes out as an almond or a tomato.”

While the agricultural production of California keeps the country’s shelves stocked,
within the state, agriculture’s share of the state GDP continues to decrease, accounting for
approximately three percent of the state’s GDP as of May 2022 (Interviewee R 2022). The
tension between these two facts is at the heart of water in California. While the rest of the
country relies on California’s produce, agriculture is a declining percentage of the state’s
revenue, with more and more money and influence flooding to the coasts, increasing the need for

water in these historically arid regions.
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Structural Variables
Rules and Communication

The rules and structures of the state water planning begin with the foundation of water
law and then extend through the organizations that have developed to enforce it. Water in
California is divided into two types, surface water and ground water. Surface water includes
lakes, rivers, and reservoirs, while ground water is defined as water found in the spaces between
sand, soil, and rock, known as an aquifer (DWR 2019b). A mix of English water law and western
geographic restrictions, California begins with the underlying principle that water used must be
put to “beneficial use”, which is codified in Article X, section 2 of the California Constitution
(Coffin v. Left Hand Ditch Co., 6 Colo. 443, 1882).

The structure of California surface law is a combination of riparian rights, appropriative
rights, and prescriptive rights. Riparian rights are a hold-over from traditional English law that
says that owners of land through which a stream passes have a right to its reasonable use, which
the courts clarified to mean that riparian users may not deprive downstream users of their rights
to the same waters (Persons 2017). Riparian owners are considered senior to other right owners,
except for certain appropriative rights existing from Spanish and Mexican laws that predate the
California legal system.

Appropriative rights are independent of riparian rights and use the model of “first in time,
first in right.” Under this system, landowners that do not border streams and rivers can apply for
a permit that allows them to divert surface water for the purpose of beneficial use (Persons
2017). As will be seen in the CVP, the first appropriative rights have priority over subsequent

permits, establishing a strict hierarchy of water usage.
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Finally, prescriptive rights were attained by unlawfully using another owner’s rights for a
minimum of five years, which could then be designated by a court as a legal right. According to
the California State Water Board (2019), these rights have not been available since 1914, as any
new withdrawals must be permitted; however, many communities still maintain legal standing
through a prescriptive water right (Persons 2017).

Groundwater is similarly subdivided into different rights, with overlying rights being
most analogous to riparian rights, similarly followed by appropriative rights and prescriptive
rights (Persons 2017). In California, groundwater has traditionally been unmanaged by the state,
but as will be discussed later, the lack of surface water allocations during the 2012-2016 drought
led to unsustainable withdrawals from the Central Valley Aquifer (Richey et al. 2015). As a
result, recent legislation aims to create sustainability within California’s groundwater, but does
not go into full effect until 2042.

Finally, since California’s water is jointly managed by state and federal agencies, this
legal relationship has particular salience. Traditionally, states were solely responsible for water
management except for certain requirements, such as navigation along waterways. In the 1960s,
this changed as the federal government took the lead on environmental policy, resulting in
federal precedence over state enforcement. As deregulation took hold in the 1980s, the states
once again took precedence over federal authority, leading to the current relationship where the
federal government must apply for a state appropriation permit and comply with state regulations
provided the regulations are reasonable (Abrams 2009).

Water in California is controlled by the State Water Resources Control Board, commonly
called the State Water Board (SWB), which operates as a child organization of the California

Environmental Protection Agency (CalEPA). The five members are appointed by the Governor
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to four-year terms and are responsible to ensure both quality and allocations of all water in the
state (SWB 2019). Under the State Water Board, nine semi-autonomous Regional Water Quality
Control Boards are responsible for the quality control and local distribution of water within their
regions [Fig 5.2]. These Regional Boards work in conjunction with the state to enforce state
regulations and make recommendations for improving water quality and distribution to

municipalities and special water districts (SWB 2019).
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Figure 5.2: California Regional Water Boards
Source: State Water Control Board

Separate from the Water Boards is the Department of Water Resources, which is
responsible for managing all state-owned infrastructure, such as the California Water Project
(DWR 2019c). Just like any other consumer, the DWR must apply for water allocations from the
State Water Board. While the Regional Boards have enforcement capabilities in the state, the

majority of decisions and allocations are retained at the federal and state level.
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Most of California’s surface water is managed through the federal Central Valley Project
(CVP) and State Water Project (SWP). The Bureau of Reclamation within the Department of the
Interior oversees the CVVP on the federal level; however, allocations and coordination between
the CVVP and SWP are handled jointly between state and federal agencies, a formalized
relationship that dates to the 1970s.

From a planning standpoint, water management and research is conducted by a myriad of
organizations, on the local, regional, state, and federal levels. Unfortunately, as the California’s
flood plan manager stated: “government entities often look at projects myopically...they often
assume the project is good for the entire watershed, while only looking at a specific location.
There is no overall plan (Interviewee T 2022).” This disjointed management continues with
enforcement of ancillary programs, such as the Endangered Species Act [ESA]. The ESA is
managed on a species-by-species basis, with different species managed by different departments,
often with contradictory outcomes. As an example, the 2008 and 2009 ESA biological opinions
contradicted themselves and could not both be followed simultaneously (Interviewee R 2022).
The lack of a holistic watershed or ecosystem management introduces conflict and confusion to

the system.

Incentives

Incentives for water policy innovation vary by state and are often a result of grant
opportunities and funding for water research. The State of California incentivizes water
innovation and research, providing ample grant opportunities across the state. Grants are
available for water research across a number of programs, from clean water to storage solutions.

From 2014-2018, California gave an average of $1.11B of water-based grants to communities
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and organizations. The incredible investment of funding for water programs and water research
is evident in the compared to other similar states, such as Texas’s $172M in grant funds in 2018
(TCEQ 2022).

Federal funding did not play a large role in the day-to-day water policy in California, but
it did provide incentive and stability for large projects. The major water districts were relatively
well funded for projects and the state prioritizes environmental funding overall. The primary
input for federal funding in California is the large-scale projects, such as the Delta tunnels or
updates to the SWP. As stated by Interviewee M (2022) “federal funding helps us build
cooperation and get people to the table. Compensated projects are always better than
uncompensated projects.” So, while it does not have a large outcome on California’s policy, it
does allow important upgrades to existing infrastructure while encouraging cooperation amongst
actors.

One of the ways in which California recently promoted water innovation is the
facilitation of voluntary agreements between water users. The highlight of the Newsom
administration has been the movement away from a pure regulatory model, in favor of agreement
between all users in the system. Multiple interviewees discussed the myopic nature of water
planning and the lack of wholistic cooperation across an entire watershed (Interviewee T 2022;
Interviewee R 2022). Similarly, the tenuous 49-51 agreements of the past only kicked the can
down the road for future conflict (Interviewee M 2022). The innovative solution for California is
long-term negotiation across all willing actors in the system, often taking multiple years to

finally reach sustainable agreements.
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Across all parties, from the farmers to the coastal regions, California water managers
praised the use of voluntary agreements. As Interviewee R (2022) said: “Through voluntary
agreements, we are able to address limiting factors that have not been addressed by regulations.”
Largely based on Harvard University’s “Getting to Yes,” California has invested the resources
and time to make voluntary agreements work. It is still too early to see the longevity of these
agreements, but the current trajectory is promising. While conflict is still a part of the process,
there is hope that voluntary agreements can help stabilize the traditionally turbulent water
process. This is not to say that the situation is perfect, there are still interests at stake other than
cooperation, but the state has decided to make this a priority and offer a roadmap for creative

policy innovation in places that were once ruled by conflict.

Opening

Opening refers to the ability for citizen and interest groups to make their opinion known
in state policy. Water in California is one of the most contentious government programs, with
hundreds of opinions and inputs from organizations across the state. From 2011-2016, the State
Water Control Board held an average of 21 board meetings per year, with many other workshops
and committee meetings. Agendas are published well in advance with the opportunity for written
comment, as well as on location comments and even remote meeting comments (SWB 2022).

Unlike some of the other states, Californians take an active role in SWB meetings.
During the 15 SWB meetings in 2011 alone, over 161 individuals commented on proposals.
Ranging from private citizens to city officials and interest groups, public input to water board
decisions is exceedingly high, especially compared to other states in this study. The meeting

minutes are detailed as far as the commenters and any presentations that were given to the board;
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however, during the span of this study, a word-for-word transcript was not available. Also, the
SWB has removed many of its minute meetings during the drought portion of the study, although
agendas and presentations are still available.

Regional and local water boards in California are equally open to public participation. As
an example, both the Metropolitan Water District (MWD) in Southern California and the
Westlands Water District (WWD) in the Central Valley conduct regularly scheduled open board
meetings with periods of open comment for specific issues and policies (Interviewee M 2022;
Interviewee R 2022).

While these entities pride themselves on being open to public comment, the actual
decision-making processes are still often occluded. As the chief negotiator of a major water
district described:

One of the areas most challenged by water problems in the 21% century is the San

Juaquin Valley. Today, the Valley faces the biggest water crisis in its history. It

took a big step forward to address the crisis by creating the SJV Water Blueprint.

The Blueprint was looking at innovative ways to solve their problems but made

the serious mistake of excluding other interests from the process. As a result of

the closed process, the term "Blueprint” was a four-letter word for the

environmental NGOs and other interests because they didn’t know what was

going on in the process and didn’t trust the farmers in the first place (Interviewee

M 2022).

Interviewee M (2022) described the evolution of California’s water culture as varying
between adversarial conflict and cooperation. The early development era of California was
almost entirely conflictual. As William Mulholland was taking water from across the state to
feed the Los Angeles basin, he created enemies throughout, from farmers dynamiting aqueducts
in Owens Valley to the governor of Arizona deploying his National Guard to prevent the Parker

Dam on the Colorado River. This story continues up north, with the famed John Muir fighting to

prevent the city of San Francisco from damning his beloved Hetch Hetchy Valley. There was
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little opening in the development era of the state. Large cities took what they wanted and bullied
those in their way (Interviewee M 2022).

By the 1980s, it became clear that this process was no longer sustainable, and some sort
of regulation was required in order to protect the environment. This marked the transition to the
regulation era (Interviewee M 2022). The regulation era was still largely conflictual and closed,
but variables that changed were the individuals who made the decisions and the desired
outcomes. As Interviewee M (2022) described the rise of regulators: “They favored one
objective and interest — the environment — over others and made one-sided decisions.” Still the
result of conflict, especially through litigation, the regulatory period simply traded one problem
for another, resulting in new policy failures.

The 1990s saw the beginning of collaboration in California. This started in 1991 with the
inclusion of best management processes, where entities were all brought together to negotiate
the use of water throughout the complex state infrastructure (Interviewee M 2022). In 1994, the
Monterey Amendment again brought the major water players together from across the state in a
collaborative agreement on water management. This agreement “fundamentally changed
expectations regarding the SWP and shifted responsibility for supply development in large part
toward local agencies and away from the state (Interviewee M 2022).” That same year, the Delta
Accord helped stabilize the San Francisco Bay Delta by continuing the collaboration that was
began previously, across the state and federal agencies. While that agreement fell apart 11 years
later, it helped stabilized the linchpin in California water, the Sacramento River Delta
(Interviewee R 2022). This also demonstrated that cooperation was possible on a large scale,

even if it was not lasting.
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Inclusion and compromise have continued in certain forums throughout the state. The
Water Forum Agreement in Northern California brought together water districts, local
governments, businesses, and environmental groups for almost seven years’ worth of
negotiations. In the end, over 400 elected officials and environmental groups ratified this policy
(Interviewee H 2022).

As Interviewee M (2022) described, the key to the victories of the 1990s was the
inclusion of outside entities from the very beginning. As the chief negotiator for MWD,
Interviewee M noticed that the agreements that were near-unanimous were the ones that stood
the test of time. Seeking a 51 percent majority was bound to fail, because the 49 percent would
always find a way to tear it down. “In the conflictual era, nothing was durable. It was 49-51 and
those deals all fell apart.” When discussing the success of collaboration, Interviewee M
continued: “We can still find farmers who think the environmentalists are evil and water is
“wasted” flowing out to the ocean, but more and more their water managers aren’t thinking that
way. They are thinking: ‘how can we sit down with these people and form networks?””

The inclusion of environmental organizations into the state water process has been a net
positive for the state. NGOs are often the experts in these topics, with at least 10 that have direct
input to the State Water Plan (Interviewee H 2022). This expertise and input was vital to
negotiation. Interviewee M (2022) described the lessons learned from negotiating the continuous
water deals throughout the state: “any good collaboration threatens to fall apart every month or
s0. You have to leave your silo, hope the other side does the same, and make compromises to
establish policy.” Unfortunately, those compromises often upset the hardline idealists from each

silo, creating resistance to collaboration.
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Resistance

Resistance and conflict in environmental policy is a hallmark of the field, and in a state
like California, litigation is a way of life for environmental actors. This phrase “farmers vs. fish”
is a not only a pithy headline, but truly encapsulates the feelings of many Californians (Bonatakis
2019). Almost every water policy in the state is going to end up in some form of litigation, even
if the goal is to get a compromise in a completely different process (Interviewee R 2022).

From 2012-2016, over 4,500 “environmental” lawsuits were filed within the State of
California, an average of two and a half lawsuits every day for five years (Justia 2022). The State
of California’s two primary water governance bodies, the State Water Resources Control Board
and the Department of Water Resources, were directly involved in 439 of those lawsuits, while
the Sierra Club, the most frequent interest group plaintiff, appeared in 192 of these cases. In fact,
litigation is such as integral part of California Water, that a federal judge in Fresno, Oliver
Wanger, largely decided state water policy for almost a decade, up to his retirement in 2011
(Boxall 2011). Unless there is near-unanimous agreement to policy, it is likely to end up in a
court room.

While the landmark agreements in the 1990s helped usher in a period of collaboration,
the persistence and reemergence of “winner take all” groups have hampered some of the progress
made in the past (Interviewee M 2022). As described by one water expert (Interviewee T 2022):
“too many people in water policy are trying to build their reputations.” Cooperation is a long-
term solution, often extending beyond the career of an individual. The desire for a short-term win
often trumps the benefit of long-term cooperation (Interviewee M 2022; Interviewee T 2022).

One point highlighted by multiple interviewees was the inability of regulators to address

wholistic solutions. The primary lever for regulators in California is managing water flows. As
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stated by Interviewee M (2022): “regulators don’t have the tools to solve these complex water
problems. They have one tool — flow — and flow alone can’t solve these problems.” Interviewee
R (2022) echoed these sentiments, saying that: “Previous cuts to the water have not reversed the
losses in the ecosystem, but it’s the easiest lever to pull, so it is the most used.” Even though
previous cuts did not restore the ecosystems, regulators have continued cut almost half of the
water to the southern Central Valley, with no appreciable environmental improvement
(Interviewee R 2022).

Another source of conflict in the state is the physical distribution of water and
disproportionate influence of particular districts. As an example, the Westlands Water District is
the largest agricultural district in the country, comprising over 1,000 square miles along
Interstate 5 in the western portion of the Central Valley, and supporting over $5B of economic
activity annually (Interviewee R 2022). Despite the massive economic impact of the district, the
relatively small population results in only two state legislators in the region. Conversely, the
Metropolitan Water District of Southern California covers 185 miles of densely packed cities
along the coast, servicing over 19M customers from Oxnard to San Diego. As a result of this
massive population and resultant political clout, the MWD is often referred to as the “800 Ibs.
gorilla” in California water, since the district includes over half of the California Legislature and
Senate seats (Interviewee M 2022; MWD 2022). When these politically powerful districts are
willing to negotiate and compromise, progress can occur. But, since the big districts have
abandoned collaboration in the last decade or so, “it hasn’t worked out well for them
(Interviewee M 2022).”

Finally, the state has intentionally established restrictions on outside inputs to water

policies. During the Trump administration, the Bureau of Reclamation proposed raising the dam
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at Lake Shasta by 18.5 feet to provide more storage and water stability for the state. At a cost of
$1.4B, the federal government proposed paying half of the share, with the other half coming
from the State of California, or other parties. The Westlands Water District, outside of Fresno,
began an environmental review that would answer the question of whether the project would
adversely affect the trout fishery or the free-flowing state of the river. As the largest irrigation
district in the country, Westlands stands to benefit greatly from the increased storage of Lake
Shasta with more annual water allocations over the current agreements. The California Attorney
General sued Westlands, since the California Wild and Scenic Rivers Act (CA 5093.50 -
5093.71) outlines that only the Department of Water Resources can assist federal, state, or local
environmental studies into expansion of Lake Shasta. As the Westlands spokesperson stated:
“We are not sure expanding the dam would have an adverse effect on the river, but we were sued
from even investigating the question, so we decided not to pursue (Interviewee R 2022).”

To be sure, the expansion of Lake Shasta was as much of a political tool, given the
conservative voters and representatives in the Central Valley, as it was an environmental tool to
stabilize water quantities. This case further highlights the use of litigation in California, where
the state will sue one of its own regional water entities. The California Attorney General has
frequently sued the federal government over policy positions [Fig 5.3]. Of the 135 lawsuits
against the Trump administration, California was a plaintiff in 94 of them, and initiated 52 of the
lawsuits, second only to New York’s 64 (Nolette 2022). When California wants to speak up,

litigation is the primary tool.
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Lawsuits by State versus Administrations
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Figure 5.3: State lawsuits against presidential administrations
Source: AttorneysGeneral.org
Cultural Variables
Shocks

Major shocks to the states and citizens are the spark that drives innovation in policy, and
shocks in California water are nothing new. In 1861-2, the area around Sacramento experienced
a megaflood that left approximately 30 feet of water over some areas for weeks after it started
(Huang and Swain 2022). On the other hand, catastrophic droughts are equally present in the
psyche of Californians, with repeated cycles of too much and too little water.

In Southern California, MWD conducted a reliability study in 1986, which showed that
with the growth of the 1980s, the district had a 50 percent reliability from year to year; meaning
that in any given year, the district would likely not have enough water to sustain their
requirements (Interviewee M 2022). The very next year, a 5-year drought began that tested their
newly-found weakness. The SWP, which was the primary source of water to Southern
California, was built to stabilize the region using the 1928-34 drought model. The 1987 drought

was very similar to the model on which the SWP was built, and as Interviewee M described, the
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SWP “failed miserably.” One of the painful lessons learned from the drought was that:
“Metropolitan Water can’t rely on the SWP. We can’t rely on imported water (Interviewee M
2022).”

California’s drought from 2012-2016 was caused by a combination of unusually low rain
and snowfall, and unusually high temperatures. These four years were estimated as a once in
every 1,200-year drought, although longer and drier periods exist in the climate record (Lund et
al. 2018). As the drought wore on, surface water storage dwindled, leaving many reservoirs dry
and causing water contractors, such as the Friant Water Authority, to receive zero water
deliveries for over two years (Lund et al. 2018).

Even before the drought, groundwater was used extensively throughout the Central
Valley, from farmers to municipal water districts. As the southern region of the Central Valley
began to feel the impact of water restrictions, many farmers expanded their use of groundwater.
In addition to the economic impact, as aquifers are drained, water quality decreases until water is
technically available, but unusable due to mineral concentrations. Over the span of the drought, it
is estimated that Californians pumped 10 cubic miles of groundwater, equivalent to about one
third of the total volume of Lake Tahoe (Friedlander 2018). Due to this unsustainable pumping,
the subsidence rate increased to almost two feet over the span of the drought (Murray and
Lohman 2018). The combination of drought conditions and unsustainable withdrawals make the
Central Valley Aquifer the most stressed aquifer in the world (Richey et al. 2015).

Environmentally, the drought killed years’ worth of salmon hatcheries, causing fear at the
time that the chinook salmon might not recover (Bland 2015); however, recent evidence shows

that the fish populations may have been more resilient than initially believed (Chea 2019).
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Additionally, an estimated 102 million trees died in California’s forests, fueling subsequent
wildfires that crippled the state (Lund et al. 2018).

The economic impact of water reduction was equally staggering. It is assessed that in
2015, agricultural losses from the drought totaled $2.7 billion, with an estimated 21,000 direct
and indirect job losses, primarily located in the Central Valley (Howitt et al. 2015). Finally, the
subsidence rates have caused untold economic and environmental damage, such as damage to
roads and pipes, in addition to bowing in the California Aqueduct, which is restricting the
amount of water that can be delivered to southern California (Friedlander 2018).

One of the biggest shocks for Californian’s was the lack of clean drinking water within
communities in the Central Valley. As Interviewee H (2022) stated

Contamination of ground water left many communities behind, primarily in the

Central Valley, which had no real political clout. “Water for People” has very real

face in places like East Porterville, CA...Mass population centers on the coast

don’t even know where these communities are, but a few activist groups kept the

pressure on the California Legislature. Seeing people walk miles for water

shocked the legislature, which helped lay the foundation for SGMA and managing

our groundwater resources.

The geographic and cultural disconnect between decision makers living on the coast and
farming communities cannot be overstated. California is a large, geographically diverse state,
with the vast majority of the population, including most lawmakers, living in a relatively small

region along the coast, far removed from the impoverished, water-starved communities that

provide the stability to the coast.

Framing
One of the most difficult issues with environmental policy is defining the problem and

framing it in a way that garners attention. Each side is hoping for a solution that resembles their
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desires, often in sharp contrast to other groups. To be clear, there is a finite, but variable amount
of water in California. Water is closely monitored, and potential solutions are often a zero-sum
game. As such, how the problem is framed has a direct impact on policy outcomes, with water
being shifted from one group to the next.

For the Sierra Club (2022), the California’s water problem centers around the diversion
of water from the Delta towards other users, which has an environmental impact on species
throughout California. According to their 2013 report, diversion of water from the Delta towards
the south has “collapsed” the ecosystem (Sierra Club California 2013). Prior to the period of this
study, from 2008-2010, the amount of salmon migrating back into the Northern California rivers
was so low that the state canceled the commercial salmon seasons. Other species saw similar
declines in populations. Interestingly though, the Sierra Club did not mention that just prior to
their 2013 report, the 2012 salmon season saw the largest salmon season off the coast of Oregon
since the measurements began in 1985 (Kinney 2012).

In addition to water conservation, the Sierra Club’s focus is on maintaining the current
environmental status. Solutions of the past, such as damning rivers and creating storage in
reserviors are unfortunate realities for groups like the Sierra Club; however, they are committed
to not expanding these projects, and problems are carefuly defined as environmental problems
that are the result of human actions, with the intent not to worsen the problem.

In contrast to environmental groups, farming groups in the Central Valley, such as the
Westlands Water District, have defined the problem as a mismanagement of California’s water
resrouces based on bureaucratic hurdles and poorly defined science, that has a very real
econoimc impact and human toll in underserved communities. As Thomas Birmingham, the

General Manager of Westlands (2014) stated: “the needs of our community and the livelihood of
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our workers are being sacrificed due to questionable decisions by federal officials to protect
Delta smelt.”

For farming regions such as the Central Valley, the water problem is not just defined
economically. Multiple communities, such as the city of Huron south of Fresno, saw their wells
running dry in the heart of the drought. After receiving zero water allocation for multiple years
and appeals for federal aid denied by the Bureau of Reclamation, Huron reached out to
Westlands to stabilize their water supplies (Westlands Water District 2014). Other towns, such as
Avenal and East Porterville, saw similar stories of taps running dry, which helped define the
human impact of the problem for lawmakers who only drive through the Central Valley on their
way to Sacramento from the coast.

While environmental groups and farming groups each frame the problem from opposite
extremes, the state has been careful to remain neutral when possible. In Governor Brown’s 2014
State of the State address, he highlighted both sides of the problem, from safe drinking water in
disadvantaged towns in the Valley, to wetlands restoration. Governor Newsom built upon that
legacy by promoting the voluntary agreement process, trying to define the problem and potential
solutions from multiple angles, with overwhelming success thus far (Interviewee M 2022;
Interviewee R 2022).

Each of these groups has a different desired outcome. Environmental groups want more
water in the Delta and frame the problem in terms of the human impact upon native species.
Farming groups want more water flowing south and frame the problem as the economic and
basic livelihood of communities in the valley, which are sacrificed for negligible environmental

improvement. The state tries to play a middle road and have coequal interests, but with
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cooperative outcomes to which each side can compromise. Collectively, they are all appealing to

different people, with little overlap in constituencies.

Increased Agenda Attention

As the problems are framed, the increased public attention should be measured in both
news outlets and public interest. Throughout the period of study, regardless of the location,
Californians remained acutely aware of droughts in other states [Fig 5.4]. This corresponds to
research illustrating how topics that gained the public attention, but subsequently faded, are more
likely to recapture attention when they reemerge (Downs 1972). The 2011 drought in Texas,

though a thousand miles away, captured the average Californian’s attention.
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Figure 5.4: Google searches of “Drought” by state
Source: Google Trends

The link between media and public attention appears to be more complex than a direct
causal relationship. The media certainly plays a role in public consciousness, but that correlation
appears to be different based on the proximity to the story. The Texas drought in 2011 held the
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national attention for almost a year, which corresponded to the California attentiveness.
However, within the state, major events correlated with a spike in attention in real time before
the traditional news cycle was able to report. In this sense, traditional media is certainly a vehicle
for public consciousness, but it is not the only one. Other variables may have more of an impact
on local consciousness than traditional media, such as personal experience, Twitter, and
Facebook.

Furthermore, large rain events, such as Hurricane Norbert, which dumped 3 inches of rain
in southern California, and 6 inches of rain in parts of Arizona, immediately correlated to a
Google Trends spike questioning “is the drought over?”” This did not correlate to a spike in LA
Times stories mentioning drought, showing that the news outlets were not correlating a big rain

event to drought status, unlike the average population [Fig 5.5].
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Figure 5.5: Google searches of “Drought” vs LA Times
Source: Google Trends and LA Times

Legitimacy
How states and interest groups attempt to legitimize their proposed solution to problems

is indicative of the view the problem and the potential political implications. The water issue in
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California has largely been reduced to defining what constitutes a beneficial use of water, and
what is a wasteful use of water.

The State of California is careful to walk a tightrope between the multiple interests in the
state. California policy expresses “coequal goals,” where water for the environment is just as
important as water for the people (Interviewee H 2022). The DWR website (2022a) discusses the
careful balance between both human and environmental needs for water. DWR highlights the
benefit of agriculture, while balancing the need to be responsible: “California’s agricultural
success can be attributed to irrigation, the act of supplementing rainfall during times of no
precipitation to meet the water demands of plants... applying the right amount of water at the
right time not only ensures agricultural crops’ growth, but also aids in conserving the state’s
limited water supply.” Without water to the ocean, sea water intrusion will salinize the
groundwater, ruining the riparian habitat. Planning for the state also assumes a 10 percent
decrease in future water availability, requiring a restructuring of current water agreements.

Much of the focus of state messaging geared towards residential water. Although only
about 10 percent of the state’s water consumption, the push towards more climate-native lawns
in urban areas has been quite effective. As the state’s Save Our Water website (DWR 2022b)
states: “One of the most effective ways to do this [reduce consumption] is by removing or
reducing the size of your lawn. About half of residential water use is spent outdoors on lawn and
landscaping...Your yard will require very little maintenance and care, you’ll promote a healthy
ecosystem and improve the health of your soil, and you’ll never have to mow again.” The DWR
website (2022a) even has coloring sheets for kindergarten classes and above, with tips on how to
conserve water, as well as to remind their parents when they are wasting water. While this

messaging from the state has been effective, with a 7.5 percent reduction in urban use from June
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2020 to June 2022, this is still a relatively small percentage of the state water usage (Newsom
2022).

From the farmers perspective, Westlands Water District’s 2018 water plan describes the
diversion of water in support of the Chinook Salmon and Delta smelt as “an unfair and equitable
burden on those water users south of the Delta (12),” while highlighting the economic impact
court-ordered reductions on farm workers and communities. Westlands points out that the system
has been altered to the point of unrecognizability from the native Delta over a hundred years ago.
In fact, Westlands argues that no one can know what that unaltered environment would look like
today, especially given climate change the shifting populations (Interviewee R 2022). Proposed
solutions for Westlands are largely focused on increasing overall water flow, from the California
Delta Tunnels, which would move water around the Delta, to the increasing of storage in Lake
Shasta.

Conversely, the Sierra Club of California opposes any change to storage or moving water
from the Bay Delta to the south. Repeatedly, press releases (July 2012; May 2013; December
2013; June 2014; April 2015; December 2015; February 2016) condemn the expansion of water
storage, building tunnels for shipping water from the Delta, as well as groundwater storage. The
Sierra Club (2022) states that California needs “fresh thinking” while the state’s drought plans
are based on “old ideas that simply continue an unsustainable water system.” Ideas proposed by
the Sierra Club include recycled water, increased conservation and efficiency, as well as
groundwater management for urban and agricultural uses. Additionally, they oppose ocean
desalination due to the expense of the projects and environmental impact of brine.

Potential solutions for envirionmental groups clearly focus on human activity vice

storage. Many Californians are still uneasy with the expansionist past and the requirements to
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provide services to such a large population. With this understanding, environmental groups like
the Sierra Club want to curb behavior, not expand reserviors; which puts it clearly in opposition
to other groups in the state.

Each side has valid points, but also valid concerns. Acres of water-hungry plants, such as
almonds, seems greedy in a drought-prone region, while watching underserved residents walk
miles because they didn’t receive any water allocations for the last three years seems inhumane.
The push towards voluntary agreements will hopefully provide stability moving forward;

however, the track record of agreements makes that statement cautiously optimistic.

Policy Innovations (2011-2016)

The drought from 2014-2016 pushed California to the breaking point, which resulted in
multiple innovations. California’s first drought responses were focused on urban usage, to
include a 20 percent voluntary reduction in use, limited lawn watering, hotel water restrictions,
and restaurants serving water only on request. These measures failed to reach the 25 percent
reduction in water usage, causing the state to take more restrictive measures (Persons 2017).

Due to dramatic drops in groundwater levels, in September 2014 California passed a
three-law package, California Assembly Bill 1739, Senate Bill 1168, Senate Bill 1319,
collectively known as the Sustainable Groundwater Management Act (SGMA, pronounced
Sigma). Intended to create sustainable groundwater, these laws require local water boards and
communities achieve sustainability no later than 2042 (DWR 2019b), a prospect particularly
worrisome for many communities that rely exclusively on groundwater for public utilities,

especially those who are last in line for surface water allocations.
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SGMA has revolutionized how utilities view groundwater. While there are still
unsustainable withdrawals due to the long timeline for full implementation, regions have created
Groundwater Sustainability Agencies (GSAS) that are responsible to the DWR for groundwater
management, subsidence, and water quality (South Fork Kings GSA 2022). The accountability
on a local and regional level is a game-changer for California groundwater and presents a
pathway for success in the future (Interviewee T 2022).

As previously mentioned, the other major innovation is the use of voluntary agreements
with the water districts throughout the state (Blumenfeld and Crowfoot 2019). Voluntary
agreements have brought actors to the table, encouraging cooperation in the place of litigation.
While it is too early to judge the longevity of these agreements, every interviewee described
them as a major policy innovation within the state. The willingness to invest years of time in
long-term agreements shows the not only the importance of this process to the state, but also the
enthusiasm of these actors to solve the water issues. It is easy to walk away from the table. It is
difficult to spend seven years on a negotiation, but that is what this process has enabled, and the

early results have been positive.

Conclusion
This research was built around four propositional statements. This conclusion will
evaluate each proposition based upon findings from this case.
1) States with highly detailed, frequently reviewed water plans (<10 years) will be less
likely to enact non-incremental policy innovations in response to a new drought event.
California’s water planning is an effective, top-down water planning system. The state
has effective monitoring over every drop of water within its borders, with diversified sources and

in-depth planning. With that said, the state has over-allocated its water resources, with a full
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allocation of water on average of 1 out of 10 years. So, while the state takes great pride it its
water management, water districts in the southern Central Valley routinely face minimal water
allotments, even receiving zero surface water for multiple years.

This inequitable water system led to unsustainable groundwater withdrawals that pushed
the environment to the brink in the Valley. The lack of previous groundwater management
actually allows for a multifaceted test of this proposition. Since surface water is highly planned
and frequently reviewed, innovations in surface water were small incremental improvements.
However, the complete lack of management in groundwater led to sweeping, non-incremental
innovations following the 2014-16 drought. In this sense, California provides positive support for
this proposition both as incremental and non-incremental innovation.

2) States with distributive water infrastructure will experience a more competitive and
fractured water political culture.

California’s traditional water culture is the very definition of competitive and fractured.
Litigation has been the status quo for California for decades. One of the primary reasons for this
is the fact that a drop of rain up by Mt Shasta along the Oregon border can be distributed
anywhere from San Francisco to San Diego, with hundreds of miles of farmers along the way. As
previously stated, the water in California is over-allocated, so water is a zero-sum game in the
state. The ability to transfer water hundreds of miles to millions of people is the great blessing of
California, but it is also the curse. While the state has made great strides in voluntary
agreements, the longevity of these agreements is yet to be tested. As such, currently this research
supports his proposition, although future analysis of long-term stability could alter these

findings.
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3) States with competitive environmental cultures will have less innovative policies.

California has managed to have both a highly competitive environmental culture and
innovative policies. One of the reasons for this, somewhat outside of this research, is that the
state is effectively a one-party state, with the large farming industry represented by a very small
minority in the state legislature. As such, policy on the state level is relatively stable, with
lurches largely the result of judicial inputs. Due to these contradictions in culture and policy, this
case study does not support this hypothesis.

4) States whose citizens have experienced major water shocks will have a more cohesive,
innovative policy culture.

The average Californian is very attuned to water conservation. Despite the conflicts
between regions in the state, Californians have a strong connection to their environment and a
deep understanding of the dangers of both drought and floods. The major droughts of the past
have left an indelible mark on the Californian culture, even if the effects of the drought are
largely insulated from the average resident. Citizens largely do their part to contribute to water
savings, although urban use is a small portion of water allocation. The impact of conflict in
California is felt most among the extreme interests, from environmentalists to farmers. The one
major exception to this is the small communities on the fringe of the Central Valley. These
citizens feel the droughts much more deeply than the average Californian on the coast. This case
study strongly supports this propositional statement. Californians have a strong environmental
culture, largely based on the shocks and impacts of droughts in the state.

Overall, California is one of the core case studies for water innovation. Although

idiosyncratic is its culture and infrastructure, the state provides great insight to the impact of the
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environment on water policy. From interest groups to citizen impact, California experiences the

full spectrum of environmental policy and acts as a model for other states to emulate.
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Chapter 6: Alabama

The State of Alabama is one of the most water rich states in the U.S. Located in the
southeastern U.S., Alabama begins with the foothills of the Appalachians along the northeastern
third of the state and slowly returns to sea level along the Gulf Coast. The land is heavily
wooded and crossed by rivers primarily flowing from the northeast to the south by southwest.
Alabama’s geography has enabled an incredible biodiversity, from amphibians to fish and trees,
it is considered the most biodiverse state in the country (Jenkins 2020), known affectionally as
“America’s Amazon” (PBS 2014).

The State of Alabama takes great pride in its natural water resources, even illustrating
and labeling its abundant river systems in the official state seal. But despite multiple droughts in
the last decade, it is the only state in the region that does not have a comprehensive water plan,
instead pushing all planning to the local level (ADECA 2020).

Alabama is one of the most politically conservative states in the country. Pew Research
Center (2014) ranked Alabama as the highest percentage of conservatives (50 percent) and the
lowest percentage of liberals (12 percent) in the entire U.S. This ideology helps shape policy
outcomes as there is generally a pro-business, limited government, and limited intervention
mentality (Pew 2014). However, there is a unique opportunity for environmentalists in this
region. The Deep South is also an outdoors haven, with high percentage of hunters. Over 13
percent of all Alabamians pay for an annual hunting license, so while they may be politically
conservative overall, they are often very concerned about maintaining a stable and pristine
environment (Mueller 2015). The combination of these factors - water abundance, pro-business

views, and outdoors culture - create a unique water environment.
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Alabama is one of the few states that does not have a state water plan. While this is
certainly influenced by variables such as political ideology, there are other factors as well.
Politically liberal states, such as Washington and Connecticut also do have not state water plans,
while politically conservative states like Texas, Montana, and Idaho have recurring plans. This
hints at other variables that combine to create or deter innovative policy cultures.

Despite droughts in the state, the political will to invest resources in water planning has
not overcome the opposing business interests and state financial priorities. One point of interest
in Alabama is the purpose of water in the state. While this research is primarily looking at
drought response, multiple Alabama water experts focused on the economic use of water.
Alabama was once an agricultural powerhouse, especially in the “black belt,” the stretch of
fertile soil stretching from south of Demopolis, Montgomery, Tuskegee, and into Auburn. Since
the collapse of the agrarian economy in the early 1900s, this region has languished economically
outside of the major cities in the state (Interviewee B 2022).

While some of these topics, such as crop migration and federal subsidies, are outside of
the scope of this research, they offer a vector for policy innovation within the state. While most
states are driven to water management by the fear of supply issues, Alabama may better be
served by the hope of prosperity for regions that have struggled to reform their economies

(Interviewee B 2022).

Environmental Variables
Water Distribution & Infrastructure
The State of Alabama is home to 132k miles of rivers and streams, with 563k acres of

ponds, lakes, and reservoirs (GSA 2020). Alabama receives the third most annual rainfall in the
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continental U.S. at 55 inches annually, compared to western states like California [22 inches] and
Texas [27 inches] (NOAA 2020). Combined an estimated 550 trillion gallons of water in
aquifers (GSA 1994; 2020), Alabama has an incredible water surplus. For comparison purposes,
Texans use an average of 16.5 million acre-feet (AF) of water a year (TAMU 2020), and
Californians 39.5 million AF per year. Alabamians use 9.23 million AF per year, with an
estimated 1.6 billion AF in available groundwater and 102 million AF flowing through the rivers
annually.

Of the 9.23 million AF, thermoelectric-power accounts for 80 percent of all water usage
in the state, making Alabama Power the largest water consumer in the state [Fig 6.1]. Although
entirely supplied by surface water, over 80 percent of this water is returned to the original source
following usage. Of the remaining 20 percent, almost half goes towards public supply of water,
31 percent to industrial use, with the remaining towards small segments such as irrigation and

agriculture (ADECA 2020).
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Figure 6.1: Alabama water usage in Millions of Gallons per Day
Source: Alabama Department of Economic and Community Affairs
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Due to increasing efficiency with thermoelectric-power, water usage in the state has
decreased 20 percent since 1980, despite a 25 percent increase in population. Additionally, due
to the abundant surface water, only six percent of total water usage is groundwater, with the vast
majority of that going to cities not located on rivers (ADECA 2016).

To put this water abundance into perspective, the lowest recorded flow of the Alabama
River was 6.5 million AF in 2007. In its worst recorded year, Alabama’s state-wide water
consumption would only equal about 28 percent of just the Alabama River’s lowest recorded
flow and its average consumption uses only about 2.3 percent of the state’s surface water
availability. Unlike western states, even in its worst drought, Alabama collectively has abundant
water resources, which has shaped the environmental policy and culture within the state.

Due to the hydrological surplus, water is seen as an economic tool, vice a scarce resource
to be protected. As a state water researcher stated (Interviewee B 2022): “I don’t think Alabama
will get to a state water plan because we have plenty of water. There aren’t a lot of negatives
right now to not having a water plan because there are only a few years, maybe once out of every
20 years, we will need to curtail water usage.” Instead, scientists like Interviewee B are working
with environmental groups and major riparian owners to responsibly use more water in order to
boost economic development, especially in poorer parts of the state.

Water planning in Alabama is based on the local watershed. Water distribution within the
state is relatively uniform, with no real water movement across the state. The five major rivers in
the state create stability with water supply and allow for plentiful water resources throughout the
state, but the riparian law structure hurts communities that are not directly located on a river [Fig
6.2]. Unlike many other states, Alabama has groundwater, but accessing it is difficult, especially

when drilling through limestone in the north (Interviewee G 2022). In the eastern part of the
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state, the groundwater is too deep to be economically feasible, while up north it is found in
pockets, leading to situations where one town is in a water crisis, while another is relatively flush

(Interviewee B 2022).

Figure 6.2: Watersheds in Alabama
Source: Alabama Department of Economic and Community Affairs

Structural Variables
Rules and Communication
The rules and structures of the state water planning begin with the foundation of water
law and then extend through the organizations that have developed to enforce it. Like most states
in Eastern U.S., Alabama uses the doctrine of riparian rights versus prior appropriation seen in
most western states (Andreen 2016). Based on English law, riparian rights allow landowners

along the rivers all access to the water, and in the case of Alabama, the laws can actually prohibit
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neighboring landowners from transporting the water across land, even with the riparian’s
permission (Interviewee B 2022).

Alabama also uses the concept of beneficial use which it defines as: “the diversion,
withdrawal, or consumption of the water of the state in such a quantity as is necessary for
economic and efficient utilization consistent with the interests of the state (Ala. Code 9-10B-
3(2)).” This means that a riparian user may consume water even if it could cause harm to a lower
riparian, unless that use is artificial, i.e., a city located miles from the source. Riparian
landowners may divert water for “artificial” purposes, such as hydrologic power, but they must
return the water to its natural source once complete (Andreen 2016).

Groundwater precedent in Alabama is largely based upon mining, holding owners not
liable for incidental damages, except for subsidence damages to neighboring wells (Andreen
2016). Groundwater withdrawals are generally not regulated if for beneficial use; however, there
are exceptions. A case against the City of Linden (Martin v. City of Linden, 1995) was upheld
after the government bought one acre of land miles away from the city and attempted to extract
500,000 gallons of water per day to be transported off-site for urban use. In this case, the injury
caused to surrounding landowners was upheld due to the “reasonable use” doctrine and removing
the water from its natural source (Andreen 2016).

Due to navigational rights, the state owns all navigable river bottoms and tide shelves,
although Alabama Code § 9-11-80 states that all waters are “public” waters. This upholds the
ideal of “public trust” doctrine, although there is no specific mention of this legal tradition in
precedent (Andreen 2016).

Overall, since the state Supreme Court has repeatedly refused “first in time” rights,

Alabama water law is relatively straightforward in usage rights and responsibilities. The
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abundance of water and established codes leave little conflict over water compared to other more
arid states. This provides a stable, albeit under-developed, legal precedent.

Water in Alabama is primarily managed by the Office of Water Resources (OWR) under
the Department of Economic and Community Affairs (ADECA). Created by the Alabama Water
Resources Act of 1993, OWR manages all water resources in the “best interests of the state” to
include representing the state’s interests in interstate negotiations (OWR 2020). OWR views its
primary mission as collecting data and producing reports on water usage as well as participating
in additional working groups and commissions; but as previously stated, due to the economic
view of water, OWR falls under the Department of Economic and Community affairs, not the
Department of Environmental Management or the Department of Conservation and Natural
Resources.

Taking the reports from the OWR, the Alabama Water Resources Commission consists
of 19 members selected by the governor, lieutenant governor, and speaker of the Alabama House
of Representatives. These members serve 6-year terms and represent each congressional district
in Alabama as well as each major water basin. Their primary purpose is to advise the Governor
and legislature by recommending policy changes, advise the ADECA director, manage water
rules and regulations, and oversee water enforcement within the state. Meetings from the
Alabama Water Resources Commission are sporadic as they are only required to meet twice a
year. There are no published meeting dates and online records of meetings are generally only one
page of text with a basic outline of subjects with no detail of discussion (AWRC 2022).

Following a relatively severe drought a year prior, on April 16, 2008, the Alabama
legislature created the Alabama Permanent Joint Legislative Committee on Water Policy and

Management (Andreen 2016). The purpose of the committee was explicitly developing the

118



Alabama Water Management plan to recommend to the Governor and the Legislature courses of
action to address the state’s long-term and short-term water resource challenges (Lowry 2020).
The Committee has provided an outlet for discussing water issues in the legislature; however,
they have been unable to draft legislation for a state water plan.

With the emergence of another drought in 2011, Governor Robert Bentley attempted a
different venue by creating the Alabama Water Agencies Working Group (AWAWG) to make
updates for water programs and provide policy recommendations to the state. This working
group brought together five state agencies: The Office of Water Resources, The Department of
Conservation and Natural Resources, the Geological Survey of Alabama, the Department of
Environmental Management, and the Department of Agriculture and Industries. This group met
over a two-year period, including three presentations for public comment, six regional water
symposiums, and four publications (AWAWG 2013). Draft reports were sent to 248 water
stakeholders, including environmental interest groups, academics, businesses, federal agencies.
Direct feedback was returned by 82 of those individuals and groups and published online as well
as categorized in the final report sent to the governor (AWAWG 2013).

The report sent to Governor Bentley in 2013 called for an overhaul of the Alabama water
system, including an analysis of current and future water needs, suggested revisions to Alabama
water law, and a recommendation for a comprehensive state water plan (AWAWG 2013).
Specifically, the working group advocated for an evaluation of the current riparian doctrine
versus a regulated riparian model, as well as a method for local and regional input into water
planning.

The AWAWG was reconvened in 2014 after the previous authorization expired. Again,

they were tasked with engaging stakeholders in the effort to further inform a comprehensive state
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water plan. The AWAWG Chairman, Dr. Berry H. Tew, Jr. briefed the working group’s final
recommendations to the new Governor, Kay lvey, on October 13, 2017. Following this
meeting, the working group was disbanded due to the governor’s view that “the waters of the
state appear to meet both our current and future needs for some time to come (Ivey 2017).”

One of the first recommendations from the AWAWG was the creation of the Alabama
Drought Assessment and Planning Team (ADAPT) as part of the Alabama Drought Planning and
Response Act, Code of Alabama 1975, 889-10C-1 et seq. (ADECA 2022). Chaired by the OWR
Division Chief, this team consists of experts throughout the state government to provide
interagency coordination for droughts in the state. Members include the Emergency Management
Agency, Department of Agricultural and Industries, Department of Conservation and Natural
Resources, Forestry Commission, State Climatologist, Watershed Management, and other
appointed members and experts, who collectively advise the OWR and the Governor on drought-
related matters (ADECA 2022). ADAPT is vital to the state’s water management since it is a
standing committee, codified in the Drought Act.

The final group that has input into water is the Environmental Management Commission
under the Department of Environmental Management. This commission is focused primarily on
environmental degradation across the state and is responsible for enforcement of water
environmental policy within the state. They regularly address water within the meetings but
focus on environmental damage versus an overall management perspective (EMC 2020).

Unlike most other states, Alabama does not have a state water plan. While multiple
attempts have been made in the past to correct this, these attempts have each been unsuccessful.
As seen above, water planning is spread amongst multiple departments, from economic

development to environmental management. This creates a rather convoluted
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water planning process with overlapping responsibilities.

While an overall state water plan is not available, the state does have a drought
management plan (ADECA 2018) [Fig 6.3]. The drought management plan delineates the
relationships of each of the agencies mentioned above, as well as lays the groundwork and
foundation for coordination and communication across the state. The drought plan also divides

the state into nine drought regions that allow for more nuanced input to the state.

Figure 6.3: Alabama Drought Management Regions
Source: Alabama Department of Economic and Community Affairs

Incentives

Incentives for water policy innovation vary by state and are often a result of grant
opportunities and funding for water research. In the early 2010s, funding for environmental
policy in Alabama was at an all-time low. In 2010, a group of 14 environmental organizations
filed a petition to the EPA seeking to turn evaluation and management of the state’s

environmental programs to the federal government due a 72 percent cut in the ADEM budget
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(Woolbright 2016). After another decrease in the 2011 state budget, ADEM was forced to raise
fee prices by 19 percent to counteract funding cuts (Associated Press 2015). After funds were cut
again in 2013, ADEM again raised fees by 50 percent. Finally, in 2015 the legislature completely
eliminated ADEM’s general fund budget, with the exception of one small program, and began
divering $500k from ADEM’s fees collection to other agencies, effectively putting the
department in the red. ADEM director Lance LeFleur cautioned the state that the Federal
Environmental Protection Agency [EPA] had threatened to take over environmental management
in the state unless Alabama to funded specific provisions of the Clean Air Act and Clean Water
Act (Associated Press 2015). As was stated at a Environmental Management Committee
meetings in October, 2015: “[T]he bottom line is we have virtually zero funding from the
Legislature. So going with the fee increase, it does provide, presumably, more stable financing in
that it will be there year after year.” This sentiment closely mirrors the Alabama River
Allaiance’s public comments that “we identified budgetary resources as one of the key problems
we are facing in this state (Associated Press 2015)."

Due to public and federal pressures, funding was restored to ADEM, currently listed as
$4M from the state general fund from 2019-2022. The rest of the funding for ADEM comes from
fees, fines, and specifically funded programs. To put this into perspective, in 2021 state budget,
ADEM employed 648 personnel at a total expenditure of $50M in personnel costs and benefits,
but with $23M in federal grants and only $4M from the state general fund. For Alabama, ADEM
is effectively federally and self-funded.

Additional funding for ADEM included a one-time $225M in grant funds to upgrade
water and sewer systems throughout the state, as part of Alabama’s portion of COVID-19 relief

money (ADEM 2022). Moreover, state grants as part of the Alabama Irrigation Initiative have
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also become available to develop more sustainable agriculture throughout specific water basins
in the state (Davis 2020).

Federal funding plays a large role in Alabama’s water policies. ADECA’s website lists
only one water-related grant opportunity, the Land and Water Conservation Fund, which is a
federal fund available to communities who match the funds request. Any additional funding for
water research will have to come from a direct line request, as there are no existing grant
programs within the state.

Despite the influx of federal funds to the state, there does not appear to be an associated
change in state water policy. These funds are not currently tied to specific demands or requests;
however, the lack of previous state funding did result in EPA threats to intervene into Alabama’s
environmental management (Associate Press 2015). Following these threats, the state reinstated
funding for environmental management, but these measures still leave ADEM and ADECA’s
OWR woefully underfunded.

While there are some grant opportunities from the influx of federal funds, incentives for
water research are negligible. Even though the state is currently flush with funds, it is unlikely
that this fiscal environment will continue. Due to previous droughts, the state has funded water

working groups in the past, but it is not a fiscal priority that will continue outside of extremis.

Opening

Opening refers to the ability for citizen and interest groups to make their opinion known
in state policy. Citizen input to political processes in Alabama is mixed, depending on the
organization. Some organizations are very open information on meetings and inviting citizen

inputs, while others are opaque about the process and very restrictive with information.
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National interest groups, such as Sierra Club, have chapters in Alabama, but are not
particularly active in the governmental processes, compared to states such as Texas and
California (ECM 2020). The most active water environmental group is the Alabama River
Alliance which consists of “riverkeepers” for most of the major river systems within the state
(ARA 2020). This group routinely writes opinion pieces published in state newspapers, attends
state environmental meetings, and ensures the environmental needs of the state are upheld.
Additionally, this group has been instrumental in pushing for a state water plan, although the
current administration has halted progress on the legislation (Ivey 2017).

The Alabama Resources Commission is the public face of the Office of Water Resources.
Meeting times for the commission are not readily available, as they are internally decided via a
“Doodle Poll” (ADECA 2022). Only minutes for the last meeting are publicly available and the
minutes are on average a single page of attendees and a single page of vague comments on topics
discussed. Unless a citizen calls the OWR directly, there is limited information for past or future
meetings.

Conversely, from 2011-2016, the Environmental Management Commission held 54
public meetings, an average of nine a year. Meetings are published months in advance and 13
years” worth of archives are available online, including word-for-word transcripts and videos of
each meeting. Agendas for each upcoming meeting are made public weeks in advance. Public
comment at meetings is encouraged, including special meetings just for public comment on
specified changes to environmental regulations, as well as online submission of comments.

Across the six years of this study, there were 26 individuals or organizations that
participated in the public comment period (ADEM 2022). Certain topics garnered repeated

interest, especially coal ash sewage around Uniontown, AL in 2014, which comprised of half of
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the total participants of the six-year period. Besides the tragedy in Uniontown, the majority of
inputs to the commission are various riverkeepers throughout the state. Of note, not a single
national interest group participated in the Environmental Management Commission over the six-
year period of this study.

While ADECA and OWR are vague about citizen inputs and openness, the ADEM and
the Environmental Management Commission have a robust citizen input plan. Open comment to
new restrictions and policies are the norm, as well as a clear history of previous meetings.
Unfortunately, for the purpose of this study, drought management is held under the umbrella of
ADECA. While ADEM is responsible for water environmental standards and adherence, these
tasks are separated from water management and drought planning. When asked for an interview,
ADEM declined since they do not manage drought planning, just environmental enforcement.

ADECA and OWR also refused multiple interview requests.

Resistance

Resistance and conflict in environmental policy is a hallmark of the field but varies
greatly by state. Compared to highly litigated states, such as California, there are relatively few
environmental lawsuits in Alabama. The selected time period, 2011-2016, did see an unusual
spike in environmental lawsuits, with over 200 suits from various entities against British
Petroleum, following the Deepwater Horizon oil spill in 2010 (Justia 2022). Excluding the BP
lawsuits, there were 37 environmental lawsuits filed in the State of Alabama during this time
period. Of these lawsuits, 15 of the 37 were filed by one of the various riverkeepers in Alabama,

including the Black Warrior, Tennessee, and Mobile Rivers, with nine of those cases against
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individuals or private companies. Only four of the 37 cases involved one of the state agencies as
a plaintiff. This shows a very low rate of litigation in the state.

Bureaucratically, the primary hurdle to innovation is the lack of a common agreement on
the problem. In order to pass innovative legislation, both environmental groups and the primary
water users would have to agree on defining the problem, as well as reasonable solutions. There
is significant mistrust between these two sides. As Interviewee B (2022) stated: “if one side
embraced it, the other side questioned why they should support it...they were afraid there was
something they weren’t seeing.” Interviewee B continued that both sides have good reasons for
mistrust, the environmental groups have at times taken positions that seemed extreme given the
reality within the state, while the major water users seemed uninterested in even considering a
state water management plan. These large water users, such as the Alabama Farmers Association
[Alfa] and Alabama Power, are content with the current water management and fear losing
access.

On the state level, the lack of cooperation of these groups left lawmakers with little
incentive to act. “If you know anything about the state, if you can’t get Alfa and Alabama Power
on board, it’s probably not going anywhere (Interviewee B 2022).” But the mistrust goes deeper
than just this one issue. One water policy expert (Interviewee S) noted: “I’ve seen this change
over the years. There is so much mistrust between the parties that in every legislation debate,
even things we should agree on, everyone is suspicious. Everyone assumes there is something
wrong with a piece of legislation if all the parties start to agree.”

Another bureaucratic hurdle was the aforementioned lack of state environmental funds.
The state simply did not spend money on environmental planning or sustainment for the entire

period of this study, although some of that is currently corrected. The environmental
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management offices have received consistent funding over the past four years, although funding

for innovative water solutions seems unlikely.

Cultural Variables
Shocks

The major shocks to the states and citizens are the spark that drives innovation in policy.
Despite the relative abundance of water in Alabama, droughts have still been impactful in the
state. From July 2006 until February 2008, Alabama experienced its worst drought in over 50
years. Rainfall in 2007 was 37.86 inches, well below the average of 55.25 inches. The only drier
year on record is 1954, in which the state experience 35.4 inches of rainfall (NOAA 2020).
Drought-like conditions persisted for the next 18 months until winter rainfall in 2008. A longer
drought began just 3 years later, ranging from 2011 until 2013. Although less severe than its
predecessor, the combined drought in four out of seven years illustrated the necessity for drought
planning and the dangers of drought impact within the state.

The difference between Alabama and most of the Western U.S. is the lack of a
catastrophic drought that has been felt by the population. Even in its worst drought period, water
restrictions have been mild compared to western states. Periods of drought have brought water
usage to the public consciousness, but they have yet to persist to the point of policy innovation.
Periods of drought have led to discussion and the creation of new departments and working
groups, but with a return to normal rainfall, many of these new groups are disbanded and their

recommendations largely dismissed (Interviewee S 2022).
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Framing

One of the most difficult issues with environmental policy is defining the problem and
framing it in a way that garners attention. The Alabama Rivers Alliance (ARA) is the primary
water advocacy group in Alabama, and Mitch Reid, the former program director, is the voice of
environmental action in the state (ARA 2022). From Alabama Public Radio to International
Business Times, Mr. Reid is routinely interviewed as a water expert in the state.

Reid is consistent with framing the problem, Alabama’s biodiversity and water
management requires state-wide policy supervision. Alabama’s biodiversity rivals the Amazon
rainforest (PBS 2014), with more species of fish, mussels, snails, and crawfish than any other
state and more species of turtles in the Mobile River system and any river system on earth
(Raines 2016). Reid is careful to focus on the problem, especially rallying points of pride for the
state, which is further supported by ARA’s website.

The ARA (2022) website lists policy change as its primary goal. In an attempt towards
collective action, a list of 39 other advocacy groups that support water agenda are provided,
which include some of the nation-wide groups such as local chapters of the Sierra Club and
American Rivers. After policy, other highlighted areas on the ARA website include increased
enforcement, agency coordination, and adequate funding for the state environmental agencies

[Fig 6.4].
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Figure 6.4: Alabama Rivers Alliance’s Published Issue Priorities
Source: Alabama River Alliance

One of the interesting twists on Alabama’s water policy is the focus on economic
development, especially in the poor, former agrarian counties known as the “black belt.” Policy
innovations, such as the Alabama Irrigation Initiative identified economic development as a
carrot to encourage collective agreement (Interviewee B 2022; Lawrence 2021). The ARA
advocates for a state water plan by highlighting first the economic side of the problem, before
addressing more traditional water issues such as the tri state water wars with Georgia and
Florida, or watershed protection (ARA 2022).

Despite desires from environmental groups, both internal and external to the government,
the State of Alabama largely dismisses calls for collective water planning. While droughts have
increased state water research, such as the creation of the Alabama Water Agencies Working
Group by Governor Bentley in 2012, subsequent budget cuts and years of water abundance have
not enabled this momentum to continue. As the current state administration noted: “the waters of
the state appear to meet both current and future needs for some time to come (Ivey 2017).” So
while state environmental agencies are collecting information and making recommendations on
water management, the state legislature does not think that the water management problem
warrants the investment into a state-wide plan.
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Increased Agenda Attention

As the problems are framed appropriately, the increased public attention should be
measured in both news outlets and public interest. As a measure of agenda attention, news stories
in the Montgomery Advertiser, the primary daily newspaper in the capital region, were analyzed
based upon stories mentioning the term “drought”. For reference, the U.S. Drought Monitor
graph over an extended period of time [Fig 6.5] has been superimposed behind the measure of
news stories as a correlation between drought conditions and the number of articles written. As
the graph illustrates, an increase in drought conditions clearly matches an increase in news
stories covering the drought. Interestingly, the spike in stories before drought in late 2010 and
the spike of stories from 2014 to 2016 correlate to peak drought conditions in both Texas and

California, showing how news stories in one region can increase media attention in another.

Number of Monthly Stories in Montgomery Advertiser vs
Percentage of Drought in Alabama
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Figure 6.5: Drought in Alabama vs. Montgomery Advertiser Articles
Sources: Montgomery Advertiser Archives, U.S. Drought Monitor
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As local and national news sources increased attention to problems, Google searches by
citizens also increased [Fig 6.6]. Analysis of Google Trends show unique correlated spikes in
searches of the term “drought” across each of the states, even when those states are not presently
in a drought. The comparison of the data shows that on average, Alabamanians appear less
concerned about droughts overall than their western counterparts. This is indicative of the
relative lack of concern of droughts in the region, where the agenda attention brought on by news

coverage does not retain the public attention when the drought subsides.
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Figure 6.6: Google Searches of “Drought” by State
Source: Google Trends

Legitimacy

How states and interest groups attempt to legitimize their proposed solution to problems
is indicative of the view the problem and the potential political implications. The State of
Alabama does not appear concerned about legitimizing its position on water policy. The fact that
water planning is held under the banner of economic development vice environmental

management shows the intent of the state. In 2017, OWR released the Alabama Surface Water

131



Assessment Report, to which the Governor Ivey (2017) released a statement saying that: “even
with population growth in the state’s larger metropolitan areas and projected increases in
industrial and agricultural use of water resources, Alabama should have a plentiful supply of
surface water — rivers, streams, lakes and reservoirs — to meet those requirements through the
year 2040.” The state has repeatedly taken the position that no changes are needed to water
management, which has similarly been echoed by major water users (Interviewee S 2022). This
same press release claims that OWR will begin looking to develop a state-wide water
management plan “if funded by the Legislature,” but this appears disingenuous since just two
months prior the governor disbanded the Alabama Water Agencies Working Group, a group that
was already funded by the legislature and had outlined and recommended a comprehensive water
management plan.

While the state did invest resources from 2017-2018 within the OWR and the Alabama
Water Resources Commission to the development of a state plan, all research into a
comprehensive plan was ended by Governor lvey in 2019. Each working group that has
investigated water in Alabama has recommended a state water management plan; however, there
has yet to be enough momentum to change the narrative within the state.

State environmental groups, including ARA, frequently legitimize their position through
an environmental lens vice economic. ARA’s website addresses economic development as an
important use of water; however, repeated press releases focus on the environmental impact of
water policy, which reflects their core mission as an environmental interest group.

Groups like ARA are in a precarious position in the deep south. They are very careful not
to take strong political stances, such as is seen in other states like California. Instead, they

legitimize their position by focusing on the individual issue, without usually naming specific
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politicians or political parties. Prior to a recent runoff election, ARA Executive Director Cindy
Lowry (2022) stated: “I can’t tell you who to vote for — or even which party to vote for — but |
can tell you that voting is very important to our mission of protecting the health of Alabama’s
rivers and people.” This provides the ability to legitimize an environmental issue withouth
alienating a large portion of the electorate.

With that said, ARA in particular has been very vocal about the state water plan. In
conjunction with other environmental groups, such as the Southern Environmental Law Center
(2020), ARA has repeatedly criticized Governor Ivey for her decisions to disband the working
groups. ARA’s website (2022) has multiple press releases on the water plan, as well as a

recommended components of a plan once it is developed.

Policy Innovations (2011-2016)

In 2014, the Alabama Legislature passed the Alabama Drought Planning and Response
Act, the direct result of recommendations from the Water Agencies Working Group. This
legislation directed the state to plan, monitor, and respond to drought conditions within the state.
The act had two primary roles, to establish a structure for drought monitoring and to establish the
state’s role in the midst of a drought. The Alabama Drought Assessment and Planning Team
(ADAPT) was created as a result of this act and advises the governor and OWR on drought
preparation and assessments. This provides an expert analysis of drought conditions throughout
various regions of the state.

There were no major legislation or policy updates following the 2016 drought. The
current agencies continued their roles, but very little debate occurred outside of those. The

Department of Economic and Community Affairs has produced two Drought Management Plans,
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the latest in 2018 (ADECA 2018). The drought plan as written gives the state the responsibility
to monitor drought conditions, but all drought mitigation and planning factors are expected to be
held by community public water systems. Since most reservoirs are held federally through the
U.S. Army Corps of Engineers or privately through the Alabama Power Company, the state has
little jurisdiction over these resources (ADECA 2018). This means the state is primarily an
information hub during the drought with little statutory power over the physical water within its

borders.

Conclusion
This research was built around four propositional statements. This conclusion will
evaluate each proposition based upon findings from this case.

1) States with highly detailed, frequently reviewed water plans (<10 years) will be less
likely to enact non-incremental policy innovations in response to a new drought event.
Alabama has yet to implement a state water plan. The primary water users, such as Alfa and

Alabama Power, are content with the status quo, so previous planning have stalled before

implementation. When Alabama is able to implement a plan, it will likely be a punctuation to the

current policy; however, this case does not adequately test this statement.

2) States with distributive water infrastructure will experience a more competitive and
fractured water political culture.

Alabama did not have a distributive water system, with the only water infrastructure owned
by the U.S. Army Corps of Engineers or by Alabama Power. There was a fractured water culture,
but this was largely due to business interests and the lack of a major water shock in the state.

This case does not adequately test this statement.
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3) States with competitive environmental cultures will have less innovative policies.

Due to the lack of environmental stress, Alabama’s environmental culture was under-
developed compared to much of the country. With that said, debate over water policy was
particularly contentious, with distrust between the Alabama Rivers Alliance and the large water
businesses, primarily Alabama Power and Alfa. The businesses left the water negotiations due to
concerns over environmental support. This distrust between the parties effectively killed any
hope of a water plan in Alabama. This case supports this statement.

4) States whose citizens have experienced major water shocks will have a more cohesive,
innovative policy culture.

While Alabama pushed for a state water plan in 2014, it was unable to overcome institutional
resistance from major businesses. There was simply not enough public pressure to force action.
After a worse drought in 2016, the state had no response at all. There has been no true shock
powerful enough to galvanize public opinion on water policy. Despite the state being embroiled
in a “water war” with Georgia and Florida, there was not enough public attention to increase
public funding for a state water plan. Due to the lack of a true focusing event, Alabama’s water
culture was disjointed and incapable of enacting innovative policies. This case supports this

statement.
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Chapter 7: Case Study Analysis

This comparative research of innovative water policies helped illustrate the complexity of
environmental policies in the United States. This researched was based on a comparison of
multiple states utilizing the policy innovation and implementation framework (Steelman 2010,
3), with a modification that operationalized the framework variables across three levels: Cultural,
Structural, and Environmental. Working from bottom up, environmental variables included the
distribution of water in each state and the infrastructure in place to move that water. Structural
variables included the rules and structured communication in place in the states, the incentives
that encourage water innovation, opening within the policy process to external input, and finally
resistance to innovation through litigation and state-level constraints. Finally, the cultural
variables included the external shocks to the system, such as major drought events, the way
different entities frame the problem, and finally how entities utilize narratives to legitimize their
position. The combination of these bodies of literature creates one comprehensive framework
that can account for the wide variation seen in policy innovation across those three levels:

cultural, structural, and environmental [Fig 7.1].
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Figure 7.1: Policy Innovation and Implementation Framework with Environmental Variables
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The modified framework for this research provided a foundation for the analysis of water
policy innovation from 2011-2016, from the path dependent political structures to the
environmental cultures shaped by years of competition and conflict. This chapter will compare
the findings of each state utilizing the framework variables, with a particular focus on the

differences between the cases.

Water Distribution

The distribution of water refers to the amount and location of water resources in each
state. This distribution had a significant impact on policy innovations in the selected cases.
Alabama’s annual 120M AF of surface water, evenly distributed throughout the state, stood in
stark contrast to Texas’s 12.5M AF of surface water, most of which is not located within 100
miles of a major city. In fact, if there were two opposites in water distribution, Texas and
Alabama would be it. Texas was forced to account for every drop of water, through multiple
emergency implementations of their drought plans (Interviewee P 2022). While Alabama
experienced periods of drought, the state never faced the severity and duration required to be
concerned about their water sources (Interviewee B 2022). By the time Alabama’s political
machinery was put into motion, the subsequent rains washed the problem away.

Somewhere between these two extremes lies California, with an average of 77M AF of
surface water, but unevenly distributed and serving a larger population base than the other states.
While California had significantly more water than Texas, the water in California was
geographically separated from the population centers. Where California differs from the other
states was in the concentration of population and water usage. Texas and Alabama were

relatively uniform in their population and power distribution. Alabama’s major cities were
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distributed throughout the state, from Mobile to Huntsville, each with their own major water
source. Texas similarly had most of its major cities in the center of the state with outliers like
Houston and El Paso, but geographically deconflicted from each other for water.

California, on the other hand, had extreme differences in political power and
environmental water distribution, as 69 percent of the population in the state was located within
30 miles of the coast (NOAA 2022). Southern California was the engine for the U.S. economy,
but it was hundreds of miles of its primary water sources in the Sierra Nevada and the Colorado
River. For the California economy to function, water was taken from other regions of the state,
or other states for that matter, and transported to the coast. This created incredible tension both
internally and externally as more and more actors relied on the same water sources (Weible et al.
2011; Birkland 2006). Another unique characteristic of California was the relatively internal
nature of its water. Except for the Colorado River, each of California’s water sources were
entirely internal to the state. This means that the state had relative carte blanche to move water as
it saw fit, especially in the early days of California water, before the policy process was opened
to external opposition (Birkland 2006). For Texas, the major rivers on the north and south were
each originating along the continental divide, whereas many of Alabama’s rivers either
originated from the highlands of Tennessee or Georgia.

Despite the shard nature of Alabama’s water sources, the even population distribution
and water abundance allowed the state to absorb the shocks of droughts without requiring
extensive water planning. While the state faces shortages of water periodically, drought did not
capture the public attention and has not been worth the political capital required for policy
innovations (Interviewee B 2022). This explains the relative lack of water culture in the state,

with a few interested actors, but not enough attention to put water policy on the state agenda.
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Again, Texas could not be any more different from Alabama. The intensive water
planning in the state is directly the result of its water distribution and shortcomings. Texas does
not have the ability to absorb large shocks in the state and has proven to be even more
susceptible to water fluctuations that previously thought. This has driven a largely cooperative
water culture, with ample funding and policy adaptations. One reason for cooperation is that the
major cities are geographic distributed enough to not compete over the same water sources
(Interviewee O 2022). In this sense, they are each in their own bubbles, relying upon regional
water planning instead of competing over the same water. The only competition would be over
state-level funding for water projects, but this was not a concern for any of the interviewees from

the state.

Infrastructure

Infrastructure refers to the dams, locks, and aqueducts used to redistribute water
throughout the states. The need for water stability along the arid California coast, combined with
the almost unlimited economic funding of the region, drove the creation of some of the most
ambitious water projects in the world. Unlike most urban planning, population centers in
California were not limited in growth by their surrounding environment. This enabled incredible
expansion in an arid desert, while creating a reliance on other regions for water. These major
cities created water infrastructure well before the state formally managed it, meaning that the
state largely inherited its water system from cities, such as San Francisco and Los Angeles, as
well as the federal Central Valley Project (Interviewee M 2022). This led to a state-level

management with inherited priorities of rights holders.
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The redistributive water system in California created a series of ‘haves’ and ‘have nots’
that were based on political clout vice water availability. This ability to move water over large
stretches of the state allowed Southern California to continue to grow and exert influence over
less powerful regions of the state, which drove much of the current environmental conflict.
While the mantra ‘farmers vs fish’ is used a moniker for environmentalists living in Southern
California to show the greed of farmers in the Central Valley, the truth is that the Central Valley
has incredible natural water resources, such as the San Joaquin, American, Merced, Kings, and
Kern rivers, but much of this water is moved out of the Valley to Southern California, leaving
this region largely without its natural water. Unfortunately, Hollywood’s image of sunny
California is only sustained by the water from other parts of the state. Without the water
redistribution, there would be no economic engine in Southern California, but there would also
not be the level of conflict in the state.

Texas on the other hand created a regionally based water system due to the lack of a large
redistributive system. Texas does have over 200 reservoirs, but these are located close to the
cities. Each major city began developing locally sourced water, which has then been combined
into an overall state plan. Furthermore, the regionally based approach made each city responsible
for its own water source development, instead of simply shipping water from other, less
populated, regions. Alabama has even less infrastructure, with the majority of their lakes
privately owned for power generation.

They key for these large infrastructure projects is that most were constructed before the
“golden era” of environmentalism, beginning in the mid-1960s (Klyza and Sousa 2013). Up until
this point, environmental activism was not organized on the same scale as today. The closed

nature of the policy process and the lack of organized political opposition allowed massive
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projects that enabled the current disproportionate use of water in the state (Interviewee M 2022;
Birkland 2006). Since then, the cost of infrastructure projects has increased 20-fold in the last 40
years, primarily due to environmental study and permitting (Interviewee O 2022). In short, the
infrastructure projects that enabled California’s development would simply not be affordable
today, if the state were willing to pursue them. Even smaller proposals today, such as the Bay
Tunnels (SWP 2022), are mired in litigation with little movement in the last decade. Similarly,
although Texas recently opened its first reservoir since the 1980s, the project took 20 years to
permit. While infrastructure has an impact on the resulting water policy, the status of that
infrastructure is largely static in the modern political environment and unlikely to change outside

of a catastrophic event.

Rules and Communication

Rules and Communication refer to the water legal precedents in each state that have
informed their institutional and organizational development. Texas and California represented
two of the most developed water management systems in the U.S., but with markedly different
processes. Texas’s water management was reflective of their environment and traditionally
conservative culture, with local-level planning and management that funneled up to a regional
board, which then made recommendations to the state (Miller 2020). This structure was largely
the result of the lack of water infrastructure combined with water planning around local water
basins and aquifers. With that said, Texas invested heavily in water, a departure from a
traditional conservative model, and represented one of the most progressive state water cultures

(Interviewee P 2022).
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Compared to this, California similarly invested heavily in water; however, the level of
planning and focus was on the state level, vice the regional. Again, this was path dependent since
major cities like Los Angeles and San Francisco secured water sites hundreds of miles from their
location well before the state began managing water (Interviewee M 2022). As such, water must
be managed on a state-level to account for the wide-spread redistribution. Similarly, the federal
construction of the Central Valley Project added an additional wrinkle with federal involvement
in the state policies.

These two states have shared policy recommendations more frequently over the last two
decades. Repeatedly interviewees from each state referenced the other, with a free flow of
information over drought policies. Both states were happy with their current arrangement, to
include differences, but the ability to consider other approaches and select the most appropriate
option was evident.

Due to the lack of investment in water management, Alabama did not have the structured
departments or processes seen in the other cases. There were overlapping organizations in the
state with very little authority over water policy. Since Alabama did not have a water plan, there
was no centralized structure to organize efforts. Until the state is able to set aside funding for a
true water management body, it is unlikely to improve in the future.

This variable showed the impact of structured rules and communication on water policy.
Since they had activated drought plans during these crises, interviewees in both California and
Texas were very comfortable with the policy process, from long-term planning to crisis
management. They understood their roles and the structured process provided stability and
predictability in the system (March and Olsen 1989, 23). Similarly, the implementation of

drought efforts in the past allowed performed multiple services. First, it identified gaps in the
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knowledge and allowed for incremental improvement (Interviewee P, 2022). Secondly,
activating plans allows the “street-level bureaucrats” to work through the policy process,
increasing their knowledge of how the process works while simultaneously allowing feedback

from the state to align their policy scripts (Weatherly and Lipsky 1977; Gioia and Sims Jr. 1986).

Incentives

Incentives refer to how each state encourages water innovation, primarily measured
through water research and environmental funding. California is by far the most willing to fund
environmental grants, with an annual average of $1.11B in water-based grants from the state.
The state had a myriad of grant options and is heavily invested in water planning. Outside of
pure funding, California has led the way in innovative ideas such as tunneling water through
mountains and building hundreds of miles of aqueducts. The one limitation to this is that the
desired innovation must match the state’s vision for water management. As seen in the court case
against the Westland’s Water District, the state would not allow even self-funded research into
increased water storage. This went against the state water philosophy and was a non-starter.

Texas law is more restrictive with grant opportunities, with only $172M in water-based
grants during period of study, but the state often funds water improvements directly in the
budget, investing $9B in water infrastructure upgrades since 2016. Similarly, major water
projects are recommended by the regions, but often funded directly by the state. Both states have
found different ways to fund water innovations but have been similarly effective.

Again, Alabama is the outlier here. For all practical purposes, the state has no grant
funding for water innovation. The entire environmental budget for the state is currently $4M

annually. However, during the period of the study, funding had been reduced to zero, and some
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agencies were forced to turn their income from permits back to the state to fund other programs,
forcing the EPA to threaten intervening in the state’s environmental management. This is
something inconceivable in the other states, as Texas and California are the leaders in water
management in the U.S. While Texas has certainly conflicted with the EPA in the past, it has
always funded environmental programs. The recent boon in Alabama water investment is only
the result of federal financing and will likely fall off once that funding has been spent.

State funding of water policy is directly correlated to established policy innovations in
these cases (Hopkins 2016). The reason that water practitioners in Texas and California were so
comfortable in the process is that the processes and organizations were well funded. Each state
has scores of people dedicated solely to water management, as opposed to Alabama, which is
scarcely funded for their entire environmental management. Incentives in water policy
innovation begins with funding. If states are unwilling to incentivize water policy, then they will

have underdeveloped planning.

Opening

Opening refers to the ability for actors outside of the government, from citizens to NGOs,
to provide input to water policy. Texas and California each had very open public involvement
processes. Public comment was actively sought from local level to state, with repeated
opportunities for public input. Environmental groups participated in each process, with open
dialogue between the state and interest groups as well as the incorporation of NGO input directly
into long-term planning. Both states were praised for their open processes, so this is a strength of

both systems.
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Alabama was hit or miss during this research. Certain agencies were open to input, but
others were not. Overall, the system was not actively seeking public input, but there is also little
movement in water policy, so the effect of public input would have been minimal. There was one
instance of the water pollution in Uniontown, one of the poorest communities in the state, that
was resolved following repeated public outcries. This illustrated that the community leaders had
a proper venue that was open to their inputs, which in turn addressed their concerns. It’s not that
input was not accepted in Alabama, but rather that other than a few outliers, the public chose not
to participate in the environmental management process.

The openness of these states points towards the success of their policies. Allowing input
from outside voices has enabled a robust and adaptive process (Tyler and Moench 2012). The
current strength of this approach stands in stark contrast to the early days of water policy in these
states (Interviewee M 2022) but highlights how organizations that seek external feedback create

hospitable environments for innovation (North 1990).

Resistance

Resistance within each of these cases refers to barriers or obstructions to policy
innovation, from government red tape to recurring litigation. Of the three cases in this research,
Texas was the more cooperative of the states. Largely the result of the personal connection to
recurring droughts, Texans had an acute sense of connection to the land and a clear
understanding of its nature (Birkland 2006). While there was some litigation in the state, the
open communication between state agencies and environmental interest groups was evident
based on published responses and interactions linked on the state websites. Most water-focused

resistance in Texas occurred between cities over future reservoir sites (Interviewee O 2022;
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Interviewee C 2022). In this sense, it was less about what the current water should be used for,
but rather how future water would be attained.

Alabama’s resistance was seen more in the planning stages than in litigation. Large
industries like Alabama Power and Alfa were diametrically opposed to environmental groups
(Interviewee B 2022). If one group supported a policy, the other side became suspicious that
something was amiss. Some of this breakdown was due to power imbalance at the table. The
industry side had all of the power since they had legal precedent and land-ownership rights
(Interviewee G 2022; Interviewee B 2022). Industry had nothing to gain from allowing more
access to water and potentially something to lose if the state began managing water. Due to the
inherent distrust of environmental groups in the state, progress on water policies effectively
ended with industry once environmental groups supported water reform (Interviewee S 2022;
Interviewee B 2022).

California was on the other extreme of resistance. Almost every water policy has been
decided in the courts with each side fielding teams of lawyers and ‘water judges’ controlling the
state’s policies (Interviewee H 2022). There have been periods of cooperation in the state, but
competition was the most likely outcome. The use of Voluntary Agreements is a glimmer of
hope in the future, but these agreements have not been tested by time, as previous agreements
have not been successful long-term (Interviewee M 2022). State agencies attempted to stay out
of the fray between environmentalists and farmers, although the annual allocations were the
source of much discontent. Externally, the state is still contentious in sharing the Colorado River,
not accepting a single reduction in their allotments despite dwindling reservoirs in the American

Southwest.
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One important difference between these cases is the amount of money involved.
California spent billions of dollars on the environment and each drop of water was directly tied
to the economic potential of the farming lobby. In this case, the policy communities on each side
of the problem were well developed and funded, leading to conflict over every detail (Birkland
2006). Each side was willing to invest in litigation to achieve their desired outcome, and often
litigation in one area was used as a tool to extract a compromise in another (Interviewee R 2022).
The actors in larger states, from major agricultural industry to environmental groups, used these
legal victories as fundraisers for the next fight, so litigation became a staple of their business
plans.

Smaller states like Alabama were not as well developed on the state or the interest group
level and could not compete with the resources dedicated in larger states. The policy
communities are not as balanced, so the industry side had an advantage with organization and
resources. Until industry has a reason to compromise, it is unlikely the status quo will change

(Birkland 2006).

Shocks

Shocks refer to the major drought events that captured the public attention and raised
awareness to potential water solutions. Texas and California each experienced shocks from
previous water focusing events. Texas’s drought of record is seared into the memory of every
water planner, as well as the average citizen, almost reaching the point of folklore, and was
referenced in every interview in the state (Interviewee P 2022). Similarly, California droughts in
the past shaped surface water policy, but during the time of this study, the images of Californians

walking miles for fresh water finally overcame institutional resistance to groundwater planning
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(Interviewee H 2022). The difference between these two states though was the primary purpose
of the water in question. The conflict in Texas’s policy was driven by cities trying to provide
stable water for urban use. Conversely, California’s water policy innovation was
environmentally focused, but it did have somewhat hidden effects on smaller towns far removed
from the major cities.

The difference between these states is that droughts have not been truly felt by the
average Southern Californian. The water problems of dried-up lakes and land subsidence is
hundreds of miles from the political power in the state. Other than increasing water prices, there
is an insulation from much of the water problems caused by the droughts. These problems and
fears were left for the junior water rights holders in the Central Valley to worry about. If the taps
were still working on the coast, these problems were not be of their concern (Interviewee H
2022; Birkland 1999).

External to this research, but a key to comparative analysis, is the type of other disasters
in the states. In Texas, water is one of the primary drivers of shocks for the state. There are other
natural disasters, such as hurricanes and tornados, but water is the greatest concern. In California,
droughts are just one of many concerns. From wildfires to mudslides and earthquakes, California
has a bevy of natural disasters, many of which are a more imminent concern to the political class
(Interviewee T 2022).

In contrast to each of these is Alabama, which has no true water focusing event in the
past (Birkland 1999). While the state has experienced droughts, it has never been felt by the
population and will likely not reach the level of public attention for some time (Downs 1972). In
this sense, it is easy to understand why Texas is laser-focused on water management, California

views water as just one of many environmental concerns, and Alabama is indifferent at best.
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Framing

Framing is focused on the problem trying to be solved and how each side of a potential
policy issue used narratives to drive the conversations about the problem in their desired
direction. The State of Texas framed water as a basic human necessity that needed to be
addressed for future generations. Interest groups in the state included more of an environmental
focus in their assessments, but they largely agreed on a common definition of the problem,
showing a largely coherent and collective understanding of the environment (North 1990; Gioia
and Sims 1986).

In Alabama, the problem is framed as an economic issue, much more than environmental,
with the state pushing for water policy in order to provide an economic boost for poorer, rural
regions of the state (Interviewee B 2022; Interviewee S 2022). Unfortunately for Alabama, the
state’s framing of the problem did not match the views of powerful industries in the state, whose
framing of the water surplus was able to override attempts at state-level water management.

California stood in contrast to each of these cases. State agencies walked a tightrope
between environmental framing on one hand and economic growth in disadvantaged
communities on the other. Water was most commonly framed by environmental groups as
‘farmers vs. fish’ (Bonatakis 2019). The state struggled with this for two primary reasons. First,
the state has been a hub for environmental activism, strongly rooted in the culture along the coast
and ideologically motivated (Besharov 2014; Sabatier 2014). However, those regions are also the
ones that need external water, so they are largely the benefactors of the water system that they
loathe. Secondly, the Central Valley, which is the heart of the farming industry, is the most
underserved area in the state with little political clout or influence. This is the region that has

been largely left behind in California’s economic boom. So, like Alabama, water in the Valley
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was exclusively an economic tool, used to keep farming communities from spiraling further into
poverty. Here the state was stuck between two competing interests, allowing environmental
flows that match underlying philosophy, while preventing abject poverty for an underserved
population (Interviewee H 2022). As such, California took the stance of co-equal priorities,

allowing much of the conflict to take place between the actors themselves.

Legitimacy

In contrast to framing, legitimacy was focused on the potential solution to problems and
how each side of the policy issue used narratives to legitimize their potential solutions while
delegitimizing their opponent’s solutions (Sabatier 2014). In Texas, due to the relative harmony
on problem definition, both the state and environmental groups agree on conservation and
infrastructure updates. The one divergence between these groups is the construction of more
reservoirs, which the state sees as a necessity for future water security, whereas environmental
groups believe infrastructure updates are sufficient to meet water goals (TWDB 2022).

Unlike Texas, Alabama’s past attempts at water innovations were largely scuttled by the
lack of cooperation between water agencies and industry. The state water agencies were unable
to legitimize their positions on a state-wide level that would allow for policy implementation.
Distrust between environmental groups and industry was high, and the relative lack of
environmental management from the state did not allow for movement on policy (Birkland 2006;
North 1990).

During the period of this study, California took conflicting legitimacy of solutions to the
extreme. Since the state only met its water allocation levels on average of one year out of ten, the

state’s water was truly a zero-sum game (Keohane 1984). There was simply no more water to be
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had, only water to be taken from one group and given to another. Unlike Texas, California was
not interested in increasing water storage, so the only possible solutions were conservation and
water reallocation (Interviewee R 2022). This was the heart of California’s conflict and why this
case was more conflictual than the other cases. The redistributive infrastructure allowed every
drop of water to be a battle, from salmon hatcheries in the American River to artichokes in the
Valley. This greatly increased the number of actors in the system and brought more groups into
conflict (Sabatier 1999; Birkland 2006; Jenkins-Smith et al. 2014). Because of this, the State of
California had to balance a commitment to environmental ideals with the hard reality of
providing water for millions of people and preventing the economic collapse of the world’s food

basket. This is exasperated by the over-allocation of water in the state which helped explain the

conflict between these groups.

The summary of key differences between the states are shown in Table 7.1 below:

Environmental
Distribution

Infrastructure

Table 7.1: Comparison of Cases by Variable

Alabama
Average 120M AF from
of surface water from 5
major rivers distributed
across the state.
Localized groundwater
pockets in the state.

Inconsequential water

infrastructure in the state.

Most dams and
reservoirs are used for
flood management or
power generation.

California
Average 77M AF of
surface water, heavily
weighted to the north. Very
little usable surface water
in densely populated
coastal areas. Overdrawn
groundwater in Central
Valley.

Largest water distribution
system in the U.S.
consisting of federally
owned Central Valley
Project, and state-owned
California Aqueduct. Can
move water from Lake
Shasta in extreme north to
San Diego on the southern
border.
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Texas
Average 12.5M AF of
surface water, unequally
distributed on the northern
and southern border. 60
percent of all water use is
groundwater, primarily
weighted to high plains and
hill country.
Over 200 reservoirs
throughout state. Most
located within 100 miles of
desired metro area.
Infrastructure is regionally
focused. Unable to move
water large distances across
the state. Major cities draw
from different areas.



Shocks

Framing

Legitimacy

Rules and
Communication

Incentives

Opening

Alabama
Lacks the galvanizing
focusing event to
overcome opposition to
water regulation.

Water is primarily
framed as an economic
potential, vice an
environmental necessity.

If environmentalists
agree, then industry is
concerned that they must
be missing something.
Very distrustful of
intentions.

Multiple overlapping
agencies and authorities,
but poorly funded. Very
little coordination on the
state level.

Effectively no grant
funding for water
innovation. Entire
environmental budget is
$4M annually. Current
upgrades are due to
federal funds.

Very little public
involvement in water
process. Some agencies
were open and welcomed
debate, others were
cryptic about meetings.

California
Repeated droughts led to
robust planning. 2014
drought and subsidence led
to SGMA policy
innovations.

“Farmers vs. Fish” is
mantra of California. There
is water, but the debate is
between the most
beneficial use of it.
Environmental groups are
reticent to agree on water
for anything other than
environmental use.
Agricultural districts point
to their economic
contribution to the poorest,
underserved part of the
state.

Very structured water
planning process but tends
to be top heavy. Federal
and state agencies dictate
water allocations
distributed to users. Can
fluctuate wildly based on
expected water availability.
Senior rights holders never
see water cuts.

Extensive funding for
water innovation, average
$1.11B in water-based
grants from the state.

Very open public
involvement process.
Public comment sought
from local level to state,
although state level is more
shrouded in water-
allocation process.
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Texas
Repeated droughts led to
robust planning. Each
drought leads to reviews of
assumptions and triggers.

Some framing differences
between environmental and
state agencies, but not as
extreme as California.

All sides agree on
conservation and
infrastructure
improvements. State wants
to build more reservoirs;
environmentalists think
conservation will suffice.

Very structured water
planning process, but
planning is primarily on the
local and regional level.
State is used for prioritizing
projects. Regionally focused
due to dispersed water
availability.

$172M in water-based
grants during period, but
water infrastructure and
sources are budgeted as
line-items vice grants. $9B
in water infrastructure
upgrades since 2016.

Very open public
involvement process. Public
comment sought from local
level to state. Open dialogue
between state and
environmental groups.



v Alabama
Resistance primarily
from industry. Little
litigation, but no interest
from the state in

Resistance developing water plans.

California

Water policy is decided in
the courts. Almost every
decision is litigated,
although recent use of
Voluntary Agreements
hope to decrease this in the
future. State tries to walk a
line between
environmentalists and
farmers.

Framework Evaluation

Texas

Some disagreement between
environmental groups and
state, mainly over reservoir
construction. Mutual
agreement on conservation
and infrastructure
improvements.

Steelman’s (2010) Policy Innovation and Implementation Framework was particularly

useful to analyze the varied angles of state water policies in these cases. Previously the

framework was employed to investigate individual cases on the local and individual levels

(Steelman 2010), but the utilization of this framework as a comparative tool should be

considered for future research. The comparative operationalization of this framework

necessitated the slight modification of the levels of analysis, pulling the focus from the

individual to the state level. This dissertation removed the individual variables of motivation,

norms and harmony, and congruence due to the level of analysis. Although these variables were

removed in this project, there was the option to add them back to the analysis if required, but

these cases did not warrant that option. Adding the external environmental measures greatly

increased the utility of the framework for this comparison and should be considered for future

research.

The strengths of the framework were the multiple theoretical approach, from historical

institutionalism to rational choice (Thelen 1999; Geddes 2003), the multi-level analysis, and the

balance between simplicity and applicability. The framework as written provided explanatory

power from the individual rational model all the way up to large cultural variability. The analysis

153



across varying levels was particularly important to this research, as many of the cultural
variables, such as shocks, directly affected the path-dependent structures of the states. Finally,
the simplicity but utility of the framework struck a nice balance for this project. Other
environmental frameworks, such as the Social-ecological systems (SES) framework, offer multi-
tier analysis but do so at the expense of extreme complexity (Schlager and Cox 2017).
Steelman’s approach was multi-level, but allowed enough room for the researcher to shape as
required.

The only weakness of the framework was directly addressed by the researcher. The lack
of environmental variables was noticibly missing in an environmentally-focused framework. As
was seen in this research, the water distribution and infrastructure impacted each of the cases.

These variables provided necessary explanatory power for this project.

Grounded Theory Implications

The primary themes identified by interviewees were the direction of drought planning,
the importance of shocks on the policy process, the impact of water distibution to planners, the
importance of citizen input to spur policymakers, cooperation and conflict in the environmental
cultures, planned adaptation due to the changing environment, and the diffusion of policies
across multiple states. While many of these themes were present in the framework, two stood out
as an addition to theory: water access and planned adaptation.

Acess to water, captured through the addition of the environmental distribution variable,
was repeatedly referenced by interviewees as vital to policy outcomes. The relative deconfliction
between water sources in Texas led to the local and regional focus in water planning and

alleviated much of the conflict commonly found in environmental policy. Conversely, the
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massive infrastructure and long-distance transfer of water in California necessitated state-level
management and drove litigation over water from San Francisco to San Diego. This one theme
explains most of the variation between California and Texas and should be considered
foundational to future water research.

The second additional theme is planned adaptation, which is largely undeveloped in
environmental literature. Planned adaptation is expensive and requires a heavy investment in
continual research and updates to disaster plans. However, every interviewee stressed how much
plans changed and morphed as new information was assimilated. The most basic of assumptions,
from population growth to aquifer sustainability, were tweaked with every drought event.
Without these updates, the states could not have handled successive droughts. Unfortunately, it is
difficult to enumerate this investment, as disasters avoided are an impossible metric to quantify.
Thankfully, states like California and Texas have learned the hard lessons of the past and are

willing to invest whatever is required to prevent the next drought disaster.

Conclusion
The variables used in this analysis each had an impact on at least one of the cases and
worked together to explain much of the variance in this research. It would be impossible to
reduce these complex problems to a single measure, or even a handful. Environmental problems
and policies innovations are complex and extend well beyond simple measures such as political
ideology or regional location. The importance of the environmental distribution of resources has
largely been ignored in the literature up to this point, but its inclusion helped explain much of the

variance seen in these cases and points towards its importance moving forward.
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Collectively, the measures of this research framework paint a picture of the complexity of
water policy and the importance of states adapting to multiple shocks, as new data becomes
available. Water policy is not static. Due to the constant flux of the climate, states that invested

in water research were the most prepared the resultant crises. It is this recurring adaptation that

makes for resilient water policy.
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Chapter 8: Conclusion

This research utilized three case studies to test the importance of recurring shocks,
planned adaptation, and competitive environmental cultures on drought policy innovation. Four
propositional statements were presented as a foundation for this dissertation and evaluated
throughout this project.

1) States with highly detailed, frequently reviewed water plans (<10 years) will be less
likely to enact non-incremental policy innovations in response to a new drought event.

California and Texas each showed the importance of frequently reviewed water plans.
Both states had five-year planning cycles with well-funded water research bodies. After major
droughts between 2011-2016, both states produced incremental updates to their respective state
water plans. However, there is one importance difference between the states’ water planning up
to that point: groundwater.

Groundwater in Texas, although not controlled directly on the state level, has been
enforced through a growing number of groundwater districts for decades. While these are locally
and regionally governed, the state has repeatedly encouraged these districts. One of the reasons
for this is the fact that much of the state relies upon groundwater for urban use, especially in the
arid panhandle and south around San Antonio. Groundwater usage has been a part of overall
water planning since the 1950s.

California’s groundwater use is primarily focused in the sparsely populated, but
agricultural dominant Central Valley. Urban water outside of the Valley is almost exclusively
derived from surface waters, through the Central Valley Project and the California Aqueduct. As
such, surface water was highly developed, while groundwater was not. Although SGMA was a

major innovation in water policy, it still affects a small percentage of the California population.
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Given the inclusion of groundwater in planning documents following the passage of the SGMA
bills, this major shift in was policy should help stabilize water in the future.

The Alabama case argued this point from the other direction. Without any effective water
planning institutions, entire new working groups were established after major droughts, which
took time to organize before they could make recommendations. Although they were disbanded
prior to any policy innovations, any changes made to Alabama law would have been a large
punctuation since water was, and still is, relatively unregulated.

The cases in California and Texas both support this statement. Despite the lack of
previous groundwater management, California was able to learn valuable lessons from states like
Texas and incorporate a refined policy from the start. These states implemented large
punctuations in water policy in the past, but with successive reviews, these policies became more
stable with incremental improvements. Alabama is neutral on this statement since they had no
appreciable innovations, however, if there is a focusing event in the future, it will likely produce
a large departure from current water policies.

2) States with distributive water infrastructure will experience a more competitive and
fractured water political culture.

California’s traditional water culture was the very definition of competitive and fractured,
as litigation has been the status quo in California for decades. The water in system California
was perpetually over-allocated, so water was a zero-sum game in the state. The ability to transfer
water hundreds of miles to millions of people was a great blessing for California, but it was also
a curse. While the state made great strides in voluntary agreements, the longevity of these

agreements has yet to be tested.
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Texas and Alabama did not have the same distributive water system. Their systems were
based upon regional water resources, from rivers to aqueducts. While there were reservoirs and
canals for watering the cities in Texas, the major urban areas were geographically distributed
throughout the state. Dallas was not competing for the same water resources as Austin or San
Antonio. This deconfliction led to cooperation and stability in planning. As the population grew,
these cities were each looking to expand water resources from their immediate east, but they
were not vying for the same sources.

In Alabama, the major players for water were Alabama Power and Alfa, but with such a
water abundance, the only conflict was over environmental impact of river flows and effects of
dams on fish populations. The riparian legal structure of the state gave power exclusively to the
landowners, which removed much of the competition over water.

These case studies supported this proposition, although future analysis of long-term
stability could alter these findings. As an example, California used litigation heavily in water
policy, but litigation was also a key in almost every other environmental field. The litigation that
appeared in this case could also be the result of a larger environmental culture, where groups
view courts as a normal part of the policy process, vice a venue for major disagreements. If
California stabilizes their long-term water planning through VVoluntary Agreements, followed by
a decrease in water litigation, then this case could provide a better test for this statement. As it is,
these cases support this statement, but not strongly.

3) States with competitive environmental cultures will have less innovative policies.

California is the only state in this study that meets the threshold for competitive
environmental cultures. Interestingly though, California has managed to have both a highly

competitive environmental culture and innovative policies. One of the reasons for this, somewhat
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outside of this research, is that the state is effectively a one-party state, with the large farming

industry represented by a very small minority in the state legislature. As such, policy on the state

level is relatively stable, with the swings in water policy mostly felt by a small percentage of the

population, far removed from the political power along the coast. Due to these contradictions in

culture and policy, this case study does not support this statement.

4) States whose citizens have experienced major water shocks will have a more cohesive,
innovative policy culture.

California and Texas each experienced major shocks in water planning. While both
states, felt the impact of droughts, the population of California was largely insulated from this
reality since the major shortages in water were felt primarily by farmers in the Central Valley.
With 69 percent the population living on the coast, Californians did not live with their water
supplies, which removed citizens from the consequences of their water policies. There is a long
history of taking water from other parts of the state to feed the thirsty coastlines. From Owens
Lakes and the Hetch Hetchy Reservoir to the Colorado River, the need for water on the
California coast destroyed many other ecosystems in the state, while leaving the coasts
artificially green.

While Texas is far from perfect in water management, each city is essentially collocated with
their water sources. There is much more of a tie between citizen and their water in Texas than is
seen in California. Furthermore, Texas has less surplus in their water planning so successive
droughts have more of an impact on citizens. There simply is not as much water to go around, so
the cities and regions had to cooperate to provide basic services. Again, the major cities will be a
top priority based on water projects within the State Water Plan, but successive droughts created

a more cohesive water culture in the state.
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Finally, Alabama has not experienced the true drought disaster required to create a
cohesive water culture. There is no reason for industry to participate in water reform because
there is plenty of water to go around and the citizens have not demanded participation. Until
there is s crisis that drives public attention, the water culture will remain fractured, and the
policies will remain underdeveloped.

Overall, these cases support this statement. While citizens in California were aware of
drought conditions, the only real fear on the coast was rate increases. Texans created a more

cooperative water community and were tied more closely to their land and water sources.

Larger Field Implications

This research has focused on some topics important in the larger field of environmental
policy. One of the defining characteristics of the field of environmental policies, and specifically
collective action, is the complexity of these problems and potential solutions (Olson 1971;
Ostrom 2010). This research specifically addresses literature of socio-environmental systems
(Schlager and Cox 2017), path dependent water policies (Pierson 2004), and focusing events
(Birkland 1997). Across the board, socio-environmental systems research is messy and complex
(McGinnis and Ostrom 2014). It cannot be reduced to a few simple measures that explain the
variability in cases. As such, this research contributed by showing how two states, Texas and
California, each took different paths and policies to arrive at a very similar destination. Each
state adjusted to their own environments to create complimentary, but distinct policies.

Outside of their environment, each state in this research was bound by prior legal
precedents and pre-existing water policies, creating a path-dependent outcome (Pierson 2004,

20). Unique examples from these cases that still affect current policy in the states include
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California water rights that extend back to the Spanish governors, Texas’s legal precedent that
does not recognize ‘beneficial use’ but does encourage regional groundwater management, and
Alabama’s code that prevents the surface transportation of water across private property, even if
both parties agree.

Similarly, early decisions in the formative stage of policies have an outsized effect on the
outcomes (Pierson 2004, 45). The construction of large redistribution irrigation by individual
cities in California established this policy as the norm by the time the state codified water
management. Likewise, the privatization of water bodies by industry in Alabama largely
removed the state from management. These cases each point to the importance of early, often
unintentional, decisions on future policy options.

Finally, each of these cases points to the critical role of shocks, such as focusing events
(Birkland 1997). California and Texas have been forced to respond to extreme drought events
that raised the concern of drought to the public attention. As a result, they formulated varying
levels of water policies based on the public appetite and necessity. These cases clearly add to the
focusing event literature, both in the necessity but also in the threshold of event required to spark

a response.

Future Framework Application
Steelman’s policy innovation and implementation framework provided a valuable method
for analyzing environmental policy. As written, it provides robust explanatory power for single
cases, but as a comparative tool, the inclusion of environmental variables increases the
framework’s utility. The variables added in this research, water distribution and infrastructure,

are perhaps too narrow for the larger field of environmental policy. A more relevant approach
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may be adding Environmental Distribution, operationalized simiarly to this project, and
Environmental Risks. Environmental distribution could refer to resources, such as oil and natural
gas, or location of forests in a region. Environmental risks could be operationalized as the
propensity of environmental danger in a region, such as recurring droughts, earthquakes, or
suseptability to pollution. An example of this would be how the smog-prone Los Angeles Basin
led to California’s strict car emissions policies. These variables greatly increases the validity of

the framework and should be considered for future research.

Areas for Future Research

Planned adaptation is a concept that is not well developed in most policy fields, but a
cornerstone of real-world environmental policy. Future studies should investigate the link
between iterative water plans and resilience to emerging shocks. As an example, one flooding
expert mentioned how Louisiana has developed robust flood planning in the wake of Hurricane
Katrina and is now on their third iteration of their plan in the last 10 years (Interviewee T 2022).
California subsequently borrowed the post-Katrina water planning in Louisiana as the foundation
for their own planning. Due to California’s willingness to invest heavily in water planning, they
have been able to take other lessons learned from other states and implement them before facing
the disaster themselves.

Another point of study would by why states are willing to invest heavily in certain
aspects of water planning, while ignoring others. From our previous example, why did California
adopt flood planning in the immediate wake of Katrina, but not address groundwater until
subsidence began destroying their infrastructure? Or why has California over-allocated water so

that it can only meet promised demands one out of every ten years?
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An additional important topic for research would be the endurance of water agreements
during the next major shock. California’s use of voluntary agreements is an important step
forward for the state; however, it will require time to see if these agreements hold. Previous
agreements, such as the Monterrey Accords, did not survive successive droughts, so it is too soon
to tell whether these policies are revolutionary or just a short-term fix. Furthermore, groundwater
management in the state will require future research as these policies take hold.

Similarly, interstate policies around contentious water basins will require further
research, such as the Colorado and Chattahoochee Rivers. This research was almost exclusively
focused on state policies; however, the conflict between states in equally indicative of the water
culture. More research will be needed to compare these intrastate and interstate cultures,
especially given the movement of water hundreds of miles from the shared source.

Another topic of study was recommended by the eastern U.S. water planners. Experts
within the water field have expressed concern about the large-scale redistribution policies that
create false, fragile environments. As an example, modern farming has artificially concentrated
crops in regions, such as the fruit basket in Central California or the breadbasket in the Midwest.
Concentration of crops in relatively small regions has created instability in U.S. food markets, as
an intense regional drought can now decimate the entire production of a specific crop. The ability
to distribute crops across the larger growing climates may slightly increase the cost of crops but
would provide more stability to the markets.

Closely related to this topic is the unequal federal farming subsidies. This idea of “crop
migration” towards these super areas of production has been largely the result of U.S.
government policies. As an example, the Army Corps of Engineers allows free grain transport

down the Mississippi River, which has lowered the cost of agriculture in the Midwest. Although
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intended as a post-dust bowl economic boost, the policy is still in place. As a result, other
agrarian economies cannot compete with Midwest grain due to locally focused federal policies.
Similarly, the U.S. Bureau of Reclamation heavily subsidizes irrigation projects, such as seen
throughout California. The downside is that the Bureau is only authorized to operate in the
western 17 states, meaning that other regions of the country that could utilize irrigation to grow
their economies are not legally allowed to apply for funding.

Additionally, there is concern that the initial influx of water that filled wester reservoirs
such as Lake Meade allowed for population growth well beyond what the natural environment
capacity. As this situation continues to develop, researchers should investigate the fragility of
these environments that were artificially created in the American Southwest.

Finally, each successive drought tests these state water plans. As the states continue to
innovate water policies, revisiting these propositional statements would allow even more insight

to incremental changes and planned adaptation.

Conclusion
These three cases have shown the impact of multiple variables on water policy
innovations. As water is stressed more and more in the future, the ability to draw on lessons
learned by these states will provide valuable insight to other entities that face droughts and water
shortages. Repeatedly interviewees discussed diffusing policy ideas from other states. These
cases show two vastly different approaches, based upon their respective environments. As states
are looking for water management techniques in the future, understanding the factors that led to

different but successful water management solutions will be invaluable.
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Appendix A: Recruitment Email

Sir/Ma’am,

My name is Jon Farley and | am a PhD candidate at Auburn University in Alabama. | am
researching water policy in your state and | was hoping that you could help me understand some
of the details of your organization and your role in the water policy process.

The purpose of this research is to understand why given similar drought conditions; some U.S.
states implement innovative water policies while others do not. The primary aims are to explore
the impact of recurring reviews of state policy on major policy changes, the relationship between
the number of people with access to specific water sources and the competition over that water,
how competition over water affects the ability to innovate policy, and how policy outcomes are
affected by the impact citizens have felt from perceived policy failures.

Your participation is completely voluntary. If you decide to participate in this research study,
you will be asked to participate in a Zoom interview with the primary researcher at a time of
your convenience. Your total time commitment will be approximately 45-60 minutes.

Specifically, we have taken multiple steps to minimize potential political risks posed to survey
respondents.

1. Potential respondents may opt not to participate.

2. Potential respondents may end the interview at any time, refuse to answer questions,
ask to stop recording or ask that the interview be excluded from the study.

3. If requested, we will not identify any single responses to the interviewees. Code-names
will be used if anonymity is desired, saved on a password protected cloud storage
account.

I hope this research will help states implement more successful water policies in the future.
Would you be willing to be a part of our study? Thanks so much for your time.

All the best,

Jon Farley
Auburn University

188



10.

11.

12.

13.

14.

15.

16.

Appendix B: Interview Questions

What is your current position?

What is the scope of your responsibilities?

How long have you worked in your current job?

Have you held any other positions in water policy?

How does your organization fit within the water policy process?

How often does your organization review existing water plans or policies?

How have previous droughts informed your organization's current thinking, policies, or goals
vis-a-vis droughts?

What policy innovations have you identified but been unable to implement?

What hurdles or opposition prevented this policy innovation?

How do citizen/interest groups interact with your organization relative to droughts?

(CA Respondents) How did you incentivize the Sustainable Groundwater Management Act?
(TX Respondents) How did you incentivize water reforms, such as Senate Bill 332 (2011)?
(AL Respondents) Why do you think Alabama has been unable to implement a state water
plan?

Would you describe the water community in your state as cooperative, or is there conflict
between different organizations or interest groups?

If conflict exists, what do you think is the reason for conflict?

How has the distribution of water throughout the state affected water policy?

How does your state utilize federal funding?

Does federal funding play a role in state water policy?
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