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ABSTRACT

Organizational Adaptation in Local Stormwater Governance

by

Andrea Armstrong, Doctor of Philosophy

Utah State University, 2015

Major Professor: Dr. Douglas Jackson-Smith
Department: Sociology

Local water governance is a growing challenge for local organizations responsible
for water resources and water quality. This project adds to our understanding of how
local water management organizations (LWMOs), including irrigation and canal
companies and municipal stormwater agencies in small and urbanizing cities, adapt to
changes in social, environmental, and policy contexts. In this research, I asked how do
local water management organizations adapt to change? To address this question, |
conducted a series of analyses that drew on a mixture of qualitative and quantitative
methods. In 2013, I conducted a series of meeting observations (n=18) and semi-
structured interviews (n=18) within a case study analysis of LWMO collaboration in two
irrigated valleys of northern Utah. In 2014, I designed and implemented an online survey
of municipal stormwater managers throughout the state of Utah (municipal-scale n=67;
individual-scale n=97). Also in 2014, I conducted 30 follow-up interviews of municipal

survey respondents. The studies, in aggregate, consider adaptive mechanisms such as
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inter-organizational collaboration between irrigation company and municipal water

managers, privatization of stormwater governance activities within the context of
decentralized national water quality policy, and a theory-driven analysis of the
mechanisms that encourage adaptation among LWMOs that are embedded within
bureaucratic institutional arrangements.

My research findings, on a whole, suggest that LWMOs are taking on a wide
range of adaptations in response to urbanization, changing water availability associated
with climate change, and devolution of environmental policies. The conditions that
encouraged LWMOs to collaborate with one another include a mixture of social and
physical mechanisms, including overlapping water infrastructure (e.g. irrigation canals
and city stormwater ditches), shared liabilities associated with infrastructure failure, and
the rise of professionalism within local water management. I found that municipal
stormwater programs take on adaptations to their guiding documents that are motivated
by a range of change mechanisms, beyond the coercive forces that are expected under
resilience thinking approaches. I also find that municipal stormwater programs regularly
use consultants in their program administration and external implementation activities.
In Utah, intermunicipal collaborations are not an alternative to private contracts, as
increasingly posed in the literature. Rather, private consultation is intertwined with
intermunicipal collaborations, particularly surrounding information-sharing and public

engagement activities.

(271 pages)



PUBLIC ABSTRACT

Organizational Adaptation in Local Stormwater Governance
Andrea Armstrong

Much of the past research and policy analysis on issues of western water has
focused on inter-basin river agreements, large infrastructure that captures and distributes
water, and conflict between agricultural and urban water demands. My dissertation asks a
set of different questions:

How is water governed and managed within communities of Utah?

How are the organizations that manage water responding to changes in
population, water availability, and water quality policy?

The answers to these questions are essential for understanding the ways in which
changes to water quantity and quality will be addressed in the present and coming years.
To better understand the ways in which local water management organizations, including
irrigation groups and municipalities, manage water in Utah, I conducted three major types
of research activities. First, in 2013, I attended 18 meetings of local water management
organizations and conducted 18 interviews of organization representatives that managed
water within the Heber and Cache Valleys of northern Utah. In 2014, I built upon the
knowledge learned in the 2013 observations and interviews, and conducted an online
survey of stormwater managers throughout the state of Utah. To build upon survey
responses, I then conducted 30 follow-up interviews of stormwater managers that
represented municipal stormwater programs. This research was funded with a

combination of support from the National Science Foundation’s iUTAH EPSCoR project
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(iutahepscor.org) and funds from the Utah Storm Water Advisory Committee, a group

that represents municipal stormwater programs at the state level.

My findings suggest that local water management organizations are already
responding to growth and expansion in urban land use, rising uncertainties in water
supplies, and shifting responsibilities for stormwater governance and management toward
local governments. To cope with these changes, organizations are using a combination of
strategies, including working with private consultants and collaborating with one another.
With increasing pressures from environmental change and added responsibilities through
decentralized water policies, it is expected that these adaptive strategies will persist or
even spread to other local water management organizations yet to take on these

behaviors.
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CHAPTER 1

INTRODUCTION

In the Intermountain West, local water management organizations such as
municipalities and irrigation groups make key decisions surrounding the development,
conveyance, access to, and quality of local water resources (Freeman 2000). The water
resources of the region are changing in terms of availability, quality, and use. Climate
change is bringing forth warmer temperatures, which are leading to earlier spring
snowmelts and less runoff, with the greatest reduction in water availability occurring in
Utah between May and September (Bardsley et al. 2013). Concurrently, the Utah
population is projected to double by 2040 (Governor’s Office of Management and Budget
2012), which will encourage further land conversion from agricultural to urban uses, and
increase urban water demand. Here and elsewhere in the urbanizing areas of the
Intermountain West, population increase also represents the conversion of agricultural
land to urban uses. In Utah, agriculture uses 80 percent of freshwater resources (Utah
Division of Water Resources 2010). Therefore, agriculture and urban water uses are
facing the interconnected threat of increased water demands and reduced water
availability that already is, or is anticipated to be, experienced throughout the western
U.S. Utah represents a compelling context for studying organizational adaptation, given
the range and extent of environmental changes faced currently, and in the immediate
future.

Stormwater governance is also a growing challenge for municipal governments,

which represent the local water management organizations that partake in stormwater
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governance. With accelerated urbanization, impervious surfaces expand, increasing the

volume and contamination of urban runoff (Booth, Hartley, and Jackson 2002). Changes
in the local environment associated with urbanization are occurring at the same time that
climate change presents uncertainty in local weather patterns, storm intensification, and
increasing uncertainty in water availability. As local water groups strive to address the
rise of stormwater volumes, they also are coping with increasing stormwater governance
responsibilities in the context of decentralized stormwater policy.

The ways in which future patterns of urbanization, climate change, and policy will
shape water resources quality and availability aren’t entirely clear; however, adaptations
to these shifting conditions will most certainly be made at the local scale, and will likely
include changes in local water governance. It is essential to understand how local water
management organizations adapt in order to ensure freshwater quality, adequate water
resources, and healthy aquatic ecosystems in the coming decades.

The overarching goal of my research is to explain how local water management

organizations adapt to changes in Utah. In the following sections, I describe local water

management organizations and the ways that they manage water on the urbanizing
landscape of northern Utah. I then summarize the decentralized policy context in which
stormwater is governed in the United States. Last, I present three theories that are useful
for thinking about organizational adaptation: organization rationality, organizational

ecology, and resilience thinking.



Local Water Management Organizations

In the Intermountain West, or lands between the Sierra-Cascade and Rocky
Mountains of the United States, thousands of independent or loosely coordinated
municipal governments and irrigation organizations (i.e., canal companies, water user
associations, and acequias) make critical decisions that determine the delivery and
management of nearly all water in the region (Freeman 2000). These local water
management organizations (LWMOs) are the “orphans of water policy discourse,”
(Freeman 2000: 483), with little attention paid to their activities or institutional
arrangements in western water governance (Blomquist, Heikkila, and Schlager 2004).
LWMOs are intermediary linkages between larger water institutions and individual water
users (Bretsen and Hill 2006; Freeman and Lowdermilk 1985). LWMOs also have a close
relationship to the biophysical conditions that structure water quantity and quality. If the
water governance and infrastructure systems are to become more sustainable, these
organizations are likely to be part of that change (Freeman 2000).

Most surface water in the Intermountain West originates as snowpack from high
elevation mountain ranges. Early LWMOs in Utah were irrigation organizations formed
by groups of farmers to facilitate early settlement and agriculture (Ricks 1956). Their
primary activities included the diversion of surface water from mountain runoff and
investment in the infrastructure necessary to deliver water to users. Irrigation groups still
hold water rights to the vast majority of water used in Utah. Most irrigation LWMOs
have direct ownership of water rights and issue water use shares to their stockholders,
while others manage water rights owned by their individual members. Freeman (2000)

estimated that as of 1969, the last year that the U.S. Census of Agriculture recorded the
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number and types of irrigation organizations, there were over 8,000 irrigation groups in

the American West (including irrigation companies, canal companies, mutual companies,
irrigation districts, and acequias), and that these LWMOs managed 92 percent of
irrigation water in the region. At the time of this writing, there are 1,124 irrigation
organizations just within the state of Utah (Utah Division of Water Rights (UDWR)
2014).

LWMOs also include municipal governments that are responsible for providing
water to residential, commercial and industrial users and for coordinating stormwater and
wastewater management. Municipal LWMOs are usually agencies of city or county
governments, with most water management duties assigned to public works departments.
In Utah, there are 475 municipal water providers that supply drinking water to 98.5
percent of the state’s population (Utah Division of Water Resources 2010). Many Utah
municipalities also have access to secondary (non-potable) water that is used for outdoor
irrigation. As of 2014, there were 86 municipal stormwater programs within city and
county governments in Utah that have state-issued stormwater discharge permits. There
are also dozens more small municipalities that manage stormwater within their
boundaries, but are below the population threshold to necessitate a state-issued discharge
permit.

Through an extensive system of built infrastructure, water law and policy, and
knowledge of local landscapes, LWMOs have long determined the timing, amount, and
allocation of water within river and tributary systems, across agricultural landscapes, and
even within urban or suburban neighborhoods. Nevertheless, the empirical literature on

LWMO governance in the American West, particularly on irrigation companies and the



processes through LWMOs collaborate with one another, is rather sparse (Baker et al.

2014). Accordingly, I address local water governance and collaboration in Chapter I1.

Decentralized Stormwater Governance
Stormwater

A major threat to freshwater quality is urban stormwater. Stormwater is the
surface runoff generated during precipitation or snowmelt events that does not infiltrate
the ground. Urban runoff, as stormwater is also termed, contains pollutants that are
detrimental to natural waterways and hazardous to public health. The negative impacts of
stormwater can occur at the watershed scale with as little as ten percent impervious
surface landcover (Booth and Jackson 1997). Urban runoff events include the “first
flush,” or drainage of nutrients, heavy metals, salts, and organic compounds deposited on
urban surfaces from vehicles, roadways, and materials deteriorate water quality for
natural and human uses (Sansalone and Buchberger 1997). Stormwater discharges into
natural water bodies lead to higher peak flows, thus increasing channel erosion and
degradation. Aquatic and riparian habitat necessary for fish, macroinvertebrates, semi-
aquatic wildlife, and important biochemical processes such as in-stream nutrient
processing and carbon uptake may be degraded from alterations to storm-driven stream
discharges and water qualities. The benefits of conventional stream restoration methods,
typically riparian corridor stabilization and re-vegetation, fail to correct for the
stormwater-related impacts as long as impervious surface and drainage infrastructures
remain in place (Imberger et al. 2013; Walsh, Fletcher, and Ladson 2005). The most

effective strategy to reduce stormwater impacts on natural waterways and to protect water



quality after impervious surfaces are present on the landscape is, to date, to increase

stormwater infiltration (Ladson, Walsh, Fletcher 2006).

Stormwater Policy

In the U.S., stormwater governance is highly decentralized and involves three
levels of government: federal, state, and municipal. The authority to govern stormwater
originates at the federal level, where the Clean Water Act authorizes the U.S.
Environmental Protection Agency (EPA) to set standards for allowable amounts of
stormwater discharge as part of the National Pollutant Discharge Elimination System
(NPDES). The EPA issues permits, which specify practices and controls necessary to
reduce stormwater discharges. Three broad types of stormwater discharges are regulated:
industrial, construction, and municipal separate sewer stormwater systems (MS4s).
MS4s, or the municipalities that build and operate many public stormwater infrastructure
systems, are required to have stormwater discharge permits, as the city is responsible for
infrastructure such as sidewalks, roads, curbs, and gutters that convey stormwater to
natural waterways. NPDES Phase I regulations began in 1990 and required MS4
stormwater discharge permits from municipalities with populations over 100,000 or more
people. The NPDES Phase II began in 1999, and extended the MS4 permitting process to
all ‘urbanized areas,” defined by the U.S. Census Bureau as municipalities with 50,000 or
more people and surrounding urban areas with high population densities. Additionally,
small MS4 systems within urbanized areas are subject to Phase II regulations (U.S. EPA

2014).
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Stormwater regulation also involves significant state-level oversight. Most states

are authorized to serve as the official EPA permitting authority, meaning that the state
governments oversee the development, implementation, and enforcement of stormwater
discharge permits consistent with federal stormwater regulations. State regulations may
be more stringent than those of the federal regulations, and can be somewhat tailored to
regional conditions. Municipal governments are required to develop stormwater
management plans, local stormwater regulations, and to enforce these regulations within
their jurisdictions.

The Utah Division of Water Quality (DWQ), within the State’s Department of
Environmental Quality, is responsible for issuing and enforcing stormwater discharge
permits under the Utah Pollution Elimination Discharge System (UPEDS). The EPA
authorized the State of Utah to regulate stormwater discharges pursuant to the Utah
Water Quality Act in 1987. The State of Utah has stormwater regulatory jurisdiction in
all areas except for tribal lands. Federal facilities (e.g. Hill Air Force Base) are required
to obtain permits from the state for industrial and construction activities. Consistent with
the federal stormwater program, there are three types of state-level stormwater permits:
construction, industrial, and MS4. Construction and industrial permittees are required to
obtain a permit from the municipality in which the discharge occurs and submit a Storm
Water Pollution Prevention Plan (SWPPP) that outlines best management practices
(BMPs) that will be used, such as silt fences, other structural controls, vegetative buffers,
engineering designs for industrial sites, as well as BMP inspection and maintenance
protocols (Utah Department of Environmental Quality 2013). Construction activities

undergo monthly inspections by MS4 inspectors (who may be private contractors hired



by the municipality), and sites may also undergo random inspections. The primary
difference between industrial and construction stormwater management activities is that
organizations that manage industrial facilities are required to conduct water monitoring or
even sampling activities, and to keep records of these monitoring activities. The extent
and methods of water quality sampling vary based upon the facility and the permit.

Municipalities are regulated under the UPDES General Permit for Discharges
from MS4s. Under the General Permit, Phase I and Phase II municipalities are required
to, among other actions, develop a Storm Water Management Program (SWMP). SWMPs
must discuss the procedures through which permittees implement the following six
Minimum Control Measures: public outreach and education, public involvement and
participation, illicit discharge detection and elimination, construction site storm water
runoff control, long-term water management in new development or redevelopment, and
extensive pollution prevention and good housekeeping for municipal operations (Utah
Department of Environmental Quality 2013). These pollution control measures require
numerous municipal actions and documentation. The DWQ specifies that municipalities
must prioritize and monitor areas likely to experience illicit discharge, to develop and
enforce requirements for construction activities, and inspect these construction sites for
compliance with SWPPPs, among other activities. Under the “good housekeeping for
municipal operations” pollution control measure, municipalities are also required to
maintain their facilities in a manner that minimizes stormwater discharges, including
using structural best management practices (BMPs), regular inspections, and

recordkeeping of these procedures. The EPA enumerated requirements that apply to the



9
“good housekeeping” category in 2010, while the other pollution control measures were

specified when the EPA General Permit was issued in 2002.

In practice, an increasing number of Utah municipalities are required to develop,
implement, and enforce local stormwater ordinances, pollution control measures, and
maintain extensive records of these actions. Municipalities are regularly audited by the
state, and are subject to fines and penalties when violations are uncovered. The state is
also accountable to the EPA, which has the authority to remove state authority if they do
not implement EPA regulations effectively. The state therefore represents an intervening

layer between the EPA and the municipal governments.

Decentralization and Privatization

U.S. stormwater governance is a prime example of decentralized environmental
policy. Decentralization, or devolution of fiscal and, or, administrative responsibilities to
local levels of government, offers the benefits of local control and decision-making
authority that is more closely tied to the users of services. However, decentralization also
raises questions of local capacity to finance and implement programs that may be
technical or intricate, and concerns about inequalities in service provision across
communities (Warner and Pratt 2005). Most studies of decentralization in rural or small
governments focus on the impacts of decentralization on local economies (Hammond and
Tosun 2011; Lobao and Kraybill 2012; Morgan 2010), inequality among local
governments (Quark 2008), or local efforts to address poverty (Lobao et al. 2012).
Compared to the privatization of social services such as welfare and Medicaid programs

(Romzec and Johnson 2005), or administrative activities within the government like
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billing or payroll (Mohr, Deller, and Halstead 2010), the processes through which local

governments provide environmental services under decentralized policies, such as the
services required under the federal Clean Air and Clean Water Acts, are not as well
understood. I explore the use of private consultants and intermunicipal collaborations (an

increasingly popular alternative) in Chapter I'V.

Theoretical Approaches to Organizational Adaptation

The overarching goal of my research is to understand how local water
management organizations make decisions in the face of social and biophysical changes
in their environment. In doing so, I explore the tension between sociological theories of
the organization and thinking on organizational adaptation from a popular, emerging
approach: resilience thinking. In the sections that follow, I briefly summarize these

theories.

Resilience Thinking

At the time of this research, the leading theory of social-ecological system (SES)
change and adaptation is resilience thinking. Resilience thinking aims to understand how
SESs can withstand or cope with major, detrimental transformations in environmental
conditions, and how adaptations are made to attain or maintain such resilience. Resilience
thinking is a set of theses that originate from systems theory and mathematical ecology
(Gunderson and Holling 2002; Holling 1973). This body of thought and research is
institutionalized within the Resilience Alliance based in Stockholm, Sweden, and has
gained popularity through international conferences and a journal Ecology and Society,

dedicated to research on resilience.
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Resilience thinkers identify adaptation as the primary path to remaining

resilient against major, detrimental transformations of coupled social-ecological systems.
Resilience thinkers recognize that social actors possess adaptive capacity, but that this
capacity is highly structured by conditions within the social-ecological system, and
outside of the social actor (Walker et al. 2006). Institutions are increasingly considered to
be key determinants of organizational adaptive capacity (Adger et al. 2009; Matthews
and Syndeysmith 2010), with governmental bureaucracy thought of as a barrier to
adaptation in resilience approaches (Gunderson and Holling 2002; North 1994).

Resilience theorists critique existing social science theories of institutions and
organizations for “...not attend[ing] to the processes that control and maintain these
institutions dynamically, the kind of dynamic causation that is present in economics and
ecology” (Gunderson and Holling 2002:9-10). Therefore, resilience approaches to
understanding coupled social-ecological change have not been quick to draw upon the
tradition of social science theory and research developed in isolation from the
environmental sciences.

A growing number of social scientists have critiqued the ways in which resilience
thinking treats social aspects of the social-ecological system. Hatt (2012) asserts that
resilience thinking’s extension of ecological relationships into social systems is highly
functionalist, and overlooks the important tensions existing in society that encourage
adaptation. Matthews and Sydneysmith (2010) argue that resilience approaches have
focused on the conditions that determine adaptive capacities and have not adequately
developed an understanding of the dynamic mechanisms and processes of adaptation. In

that vein, Davidson (2010) points out that resilience theorists do not adequately recognize
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the sociological concept of agency within theories of adaptation. These critiques and

others point to the need for more integration of existing social science theories with
resilience approaches (Brown 2014; Cote and Nightingale 2012; Davidson 2010; Hatt

2012; Shwom 2009).

Organization Rationality

Weber considered organizations to be components of bureaucracies,' either as
formal subsections of the mega-organization or as independent entities working within
the larger institutional system. The bureaucracy, and organizations that serve the
bureaucracy’s functions, are highly intertwined: “The development of modern forms of
organization in a// fields is nothing less than identical with the development and
continual spread of bureaucratic administration...The whole pattern of everyday life is
cut into fit this framework™ (1978:223; emphasis in original). As such, the bureaucracy is
a dominant mode of social organization within modern society.

Organizations are usually led and managed by rational actors, seeking to
accomplish the goals or purposes of the organization. Rationalities, in general, guide how
individuals and organizations make sense of and determine the appropriateness of their
actions. Many sociologists recognize different ‘forms’ of rationality. Formal rationality
reflects the rise of bureaucratic forms and procedures, and often focuses on the ‘means’

by which organizational decisions are made. This is distinct from substantive rationality,

" The term “bureaucracy,” used in this context, refers to the mode of operation that
emphasizes formally rational procedures. The term “bureaucracy” can also mean the
laws, policies, and regulations that form an overarching complex of governmental and
corporate actors. “Bureaucracy’ in the first sense is a mode of operation (with
“bureaucratization” the process of coming under this process), while “bureaucracy” in the
second sense signifies a conglomerate of actors (including organizations) and rules.
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which focuses more on the “ends” or ultimate outcomes of organizational actions.

Substantive rationality tends to be guided more by social norms and values. Substantive
rationalities may or may not be aligned with formal rationalities. Formally rational
procedures originally adopted to achieve substantively rational outcomes can become so
engrained within the organization the formal rationalities develop into a new set of
substantive goals (Espeland 1998). Weber emphasized the association between formally
rational procedures and the bureaucracy in his writings on the “iron cage of bureaucracy,”
a cage in which all members of society are situated and must pursue rational searches for
efficiency, driven by market competition. Yet as Espeland (1998) points out, there is a
place for the substantive within the bureaucracy, and these rationalities can co-exist with
one another, even in highly bureaucratic contexts.

Formal and substantive rationalities are well suited to inform resilience-based
concepts of adaptation and bureaucracy. Organizational change in the adaptive cycle is
already attentive to the concept of rationality, albeit not by name. Also, both resilience
and organization rationality approaches acknowledge that organizational rationalities are
malleable. In contrast, organizational rationalities as considered within the sociological
approach diverge from resilience thinking’s use of rationality when considering the
processes through which rationalities change. From the sociological approach,
rationalities can be fluid, and there are not fixed paths or phases in which organizational

rationalities change or progress.



14
Organizational Ecology

Organizational ecology is another sociological concept that I draw upon to inform
resilience approaches to organizational change. In a foundational paper of organizational
ecology, DiMaggio and Powell (1983) argued that organizations adapt their forms,
functions, and goals based upon how they relate to other organizations. Organizational
change is premised upon an organizations’ connections to their “organizational field,” or
“a recognized area of institutional life: key suppliers, resource and product consumers,
regulatory agencies, and other organizations that produce similar services or products”
(DiMaggio and Powell 1983:148). Organizational fields include rather fixed relationships
in that there are networks and power dynamics between and among organizations, and
that the organizations within the same field are very much aware of one another and
routinely exchange information (DiMaggio 1982).

With the concept of the organizational field, DiMaggio and Powell expanded
upon Weberian explanations for rationality to explain the stages and processes through
which organizations have come to generally resemble one another—a process they refer
to as “institutional isomorphism.” DiMaggio and Powell argued that there has been a
transition in the ways in which bureaucracy and rationalization shape organizations. In
the early stages in the rise of the bureaucracy (around the time of Weber’s writings
highlighted above) organizations adapted out of the drive for formally rational modes of
operation in order to improve their competitiveness in the market. With technical
efficiency and the minimization of costs, organizations took on similar forms that were
consistent with the rational goals of bureaucratic modes of operation (Weber 1978).

DiMaggio and Powell argued that modern society has reached a new stage in which
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corporations and the state have been completely bureaucratized, and there are fewer

efficiencies to be gained from these organizational forms alone. Therefore, to gain
efficiencies within the contemporary bureaucracy, the state and professions have emerged
as the main areas through which rationality is expressed and pursued.

Organizations become sensitive and responsive to one another based upon their
co-location in an organizational field through three distinct mechanisms—mimetic,
normative, and coercive (DiMaggio and Powell 1983). Described at length in Chapter III,
several decades of research has shown that these three mechanisms encourage shifts in
organizational forms, values, and behaviors (see Heugens and Lander 2009 for a review).
As originally theorized by DiMaggio and Powell (1983), these three mechanisms produce
a pattern of adaptation that encourages similarities among organizational forms and
activities. Organizational adaptations are dynamic and reoccurring in that organizations
shape, and are shaped by, change in their field. As such, a finite set of adaptations may be
legitimate at any given point, but because other organizations in the field are also
constantly adapting to change, the set of potentially legitimate adaptive responses is not

fixed. In sum, the organizational field is dynamic and constantly encourages adaptation.

Outline for Chapter 11

Local water governance is often overlooked in discussions of western U.S. water
policy, with more attention paid to governance and collaborations at the watershed or
river basin scale. Within the highly fragmented western water system, it is important to
understand the ways in which local water management organizations are connected to

one another, and how their collaborations shape water governance. Ingram, in a review of
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water governance approaches, asserts that “there simply are no universal remedies for

good water governance,” and that the water resources governance must consider local
context (2011:257). Chapter II focuses on local water management organizations,
primarily small to medium sized cities and irrigation organizations, and the ways in
which they are connected to one another on the urbanizing landscape. I draw upon
qualitative case study and statewide survey data to illuminate the processes through
which these organizations come to collaborate with one another. My research considers
the connections among LWMOs as a local, contextual dimension of water governance in
the Intermountain West. Specifically, I ask the following questions: How are local water
management organizations connected to one another? Under what conditions do inter-
organizational connections lead to different forms of collaboration? I develop a
framework for understanding inter-organizational collaborations, with particular focus on
shared water infrastructure and organizational linkages in two settled, irrigated valleys of

northern Utah.

Outline for Chapter I11

In Chapter 111, I ask, in what ways can sociological theory inform the increasingly
popular theoretical approach of resilience thinking? I highlight the ways in which two
sociological approaches can inform resilience thinking on organization adaptation:
organization rationality and organizational ecology. These three theoretical frameworks
connect to one another in their shared focus on rationality and organizational change. In
Chapter 111, I offer a case study of municipal stormwater program adaptation that

illustrates the ways in which organizational rationality and organizational ecology may
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inform resilience approaches. I draw upon data from a 2014 online survey of

stormwater program officials in cities throughout Utah. I focus on the ways in which
these cities adapt their stormwater program guiding documents, and explore the
relationship between program adaptation and organization rationality. Within the case
study, I compare the expected empirical outcomes from both resilience and sociological
theories, and I highlight the ways in which the sociological theories help explain
empirical observations of organizational adaptation within a highly bureaucratic

stormwater policy arrangements.

Outline for Chapter IV

In Chapter IV, I consider organizational adaptation from a different approach—
the strategies through in which municipal organizations cope within decentralized
stormwater policy. There is extensive research on the ways in which municipalities have
sought private contracts as a way to adapt to increasing service provision responsibilities,
and to minimize costs (Hefetz and Warner 2012; Warner 2003). More recently,
municipalities have exhibited an alternative adaptation strategy: the formation of
intermunicipal collaborations (Bel and Warner 2014; Hefetz, Warner, and Vigoda-Gadot
2012; Warner 2009). To date, there are no studies (to my knowledge) that examine the
use of private consultants in municipal stormwater management or governance activities.
My research addresses the gap in the academic literature surrounding the privatization of
municipal stormwater services. I ask in what ways and under what conditions do small
and urbanizing municipalities take on private consultation in their stormwater programs?

In turn, how does privatization shape municipal collaborations in stormwater



governance? And finally, how does the use of consultants influence municipal
engagement with the public? To address these questions, I take a mixed methods
approach and draw upon three types of data: (1) 2014 online survey of municipal
stormwater managers (the focus of the research findings), (2) thirty semi-structured
interviews of municipal stormwater managers, conducted in 2014, and (3) observations
made at eight monthly meetings of municipal stormwater officials. These methods are

described further below.

Methods

My research takes a mixed methods approach in addressing the research topics
outlined above. I combine quantitative survey data, qualitative interview data, and
observational data to offer a range of perspectives on stormwater governance and
adaptation. All materials used in the data collection are included in the Appendices
section.

Mixed methods research has grown in acceptance and popularity over the last
twenty years. There are many benefits to mixed-methods research, three of which I will
highlight here. First, mixed methods allow for triangulation of knowledge, or the
corroboration of meanings and findings across data that were collected with different
methods (Singleton and Straits 2005). Each methodological approach represents a
different perspective on the topic(s) of the research. With new perspectives, different
aspects of the same phenomena may be revealed, affording the research more extensive
knowledge of the phenomena at hand. The different perspectives may then be brought

together to corroborate or invalidate one another. Corroboration theoretically increases

18
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internal and external validity in that the research is more likely to account for a broader

range of potential causal relationships (internal validity) and may be more accurately
generalized to the appropriate populations not directly observed in the research (external
validity). That is, a finding is more likely accepted as “correct” or “true” if it is observed
using a variety of methods. The use of multiple methods offsets biases within other
methods, further strengthening the validity of results (Greene, Caracelli, and Graham
1989). The research is not necessarily invalid without corroboration between the

methods. Rather, different perspectives may offer a broader suite of understandings, all of
which may not necessarily fit into one coherent narrative.

Second, mixed methods are a realistic reflection of the actual research process.
Mixing research methods strengthen researchers observations and interpretations in that
the observations from one approach inform one another in ways that strengthen
researchers’ perceptions of phenomena and the processes that underlie them (Johnson and
Onwuegbuzie 2004). Third, mixed methods can strengthen and inform one another about
the most appropriate or effective ways to measure and understand a certain social
process. For example, qualitative interviews can inform the development of quantitative
instruments by capturing local phraseology, taboos, and norms, thus increasing construct
validity in quantitative instruments. Through this very practical step, researchers avoid
possible misinterpretations (e.g., misunderstood survey questions), and advance more
accurate understandings of social phenomena. Mixed methods research has the potential
to expand the range of researchable knowledge.

I use a mixed method design within all three of the papers presented herein. The

primary purpose for using a mixed methods design was data triangulation, or the
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combination of data collected from separate studies that “...provide a more

comprehensive picture of the results than either study could do alone” (Morse 2003:190).
The triangulation of data may lead to confirmatory, complimentary, or divergent results.
Confirmatory outcomes occur in instances when results from different studies support
one another. Complimentary data are found when results from two different
methodological approaches lead to a furthered understanding of a process or phenomena
that may not be understood as readily with a stand alone approach. Last, the divergence
of results are found in situations in which the findings from different studies to not
support one another. In the instance of divergent findings, theoretical assumptions may be
revisited, or even expanded to explain the observed outcomes: “Thus, divergent
empirical findings should not always be considered as an indicator of a poor research
design; instead, they may be considered as a pointer to new theoretical insights”
(Erzberger and Kelle 2003:475). I use mixed methods for triangulation purposes in
Chapter III, where I assess the motivations for organizational adaptation. Reliance upon
the quantitative survey data alone would have suggested that the coercive and
environmental mechanisms of change (explained in detail below) were distinct; however,
the interview data revealed that environmental outcomes were most commonly
interpreted within the lens of regulatory expectations. Therefore, the conclusions that I
drew from this research emphasized the complexity of and interplay between
organizational change mechanisms.

I also used a mixed methods approach to supplement different data types.
Supplemental data are “collected to enrich or confirm the original data” (Morse

2003:190). Supplementation allowed me to address a broader range of research questions
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than any stand-alone method. I used mixed methods for supplemental purposes in

Chapter II, where I brought together data from meeting observations and water manager
interviews with quantitative data from my statewide online survey. I was able to assess
with detail the types of collaborations occurring within specific geographic regions of
Utah, as well as measure the extent of these collaborations occurring throughout the state.
I mixed three methodological approaches in my dissertation research. Here, |
describe the sequence of the mixed methods and the rationale for their arrangement. The
individual data collection activities are described in detail below. First, I conducted
interviews and meeting observations of local water organization leaders (see Appendix A
for 2013 qualitative data collection materials). The interviews and meeting observations
were initially considered to be “preliminary,” but quickly proved to contain important
themes and findings in and of themselves. I used these qualitative data to identify
important themes within local water management, and to familiarize myself with water
governance in the western U.S. context. The meeting observations and interviews were
also used to build relationships to the local water management community, and to
therefore gain access to other water management organizations in the subsequent data
collection steps. The second data collection activity consisted of an online and mail
survey of municipal stormwater managers (see Appendix B for online survey materials).
The survey question topics, wording, and implementation were largely made possible by
the initial meeting observations and interviews conducted in the previous step. Last, I
drew upon survey responses to sample stormwater managers for in-depth, follow-up
interviews (see Appendix C for interview materials). While the survey and interview

stages occurred in sequence with one another, I consider these data to be part of the same
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initiative, given that the interview sample frame is dependent upon survey outcomes

and they occurred within the same six month period. Additionally, survey data analysis
took place in part concurrent to but primarily after the interview data collection effort,
meaning that the survey responses only shaped interview sampling parameters and were

not incorporated into interview content.

Interviews and Meeting Observations

To identify the connections and collaborations among local water management
organizations, I used qualitative observation and semi-structured interview methods
within a case study of local water management organizations of two irrigated valleys of
northern Utah: Cache Valley and Heber Valley. The case study locations were selected
as part of a larger research project on water systems on urbanizing, mountain landscapes.

Qualitative methods followed standard ethnographic procedures commonly used
in the social sciences and are discussed further below (Creswell 2013). Interviews and
meeting observations were conducted between October 2012 and November 2013. I
supported qualitative findings with responses to a statewide, 2014 online survey of
municipal stormwater managers. The statewide data grounded my qualitative data within
broader local water governance patterns. The survey methods are described above, so I
focus on the qualitative methods below.

Meeting observations. In total, 18 meetings were attended over approximately 27
hours. During the meetings, I took extensive notes about topics of discussion and

interactions among organizations. Decisions and activities that involved connections
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across organizations were noted, with observations also made about the nature of the

relationship between groups.

Municipal meetings. Nine monthly meetings of municipal stormwater managers

and one meeting between municipalities and local developers were attended. During
meetings, the approaches to managing water were observed and analyzed. To understand
patterns of physical and social organizational collaborations, three meetings of the Utah
Stormwater Advisory Committee, a statewide group of stormwater managers from
municipal, industrial, and construction sectors, were also attended.

Irrigation meetings. I attended five meetings of irrigation organization

shareholders. Meetings were selected based upon accessibility. A public meeting of the
Utah State Board of Water Resources, to which irrigation organizations may apply for
infrastructure improvement financial assistance, was also attended.

Semi-structured interviews. Interviews were conducted with municipal employees
and irrigation organization leaders in both study areas. Interviewees were selected to
represent different levels of urbanization occurring in their service areas.

An interview instrument was used to guide interviews. The instrument consisted
of questions organized around three topics: organization goals and management,
infrastructure, and challenges encountered. Each area included numerous sub-questions
about the types of infrastructure managed, management with other local organizations,
and collaborative efforts surrounding major infrastructure changes in the present and
future.

Eighteen in-person interviews were conducted, with the average interview lasting

about one hour. Overall, municipal water managers (n = 11) consisted of staff with a
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variety of responsibilities within city government, including public works directors and

employees and city engineers. Irrigation representatives (n = 7) held diverse positions
within the organizations, including board members, watermasters or “ditch riders,” and
presidents.

Meeting observation and interview data analysis. Qualitative data were analyzed
using an iterative process that included both the settings in which observations were
made or interviews conducted, as well as the content of field notes. Handwritten meeting
and interview notes were typed and augmented within one day proceeding the meeting or
interview session to allow for expansion of observations and documentation of nuances
detected during the meeting. This process allowed for more details to emerge from the
observations, and for greater accuracy on the types of inter-organizational linkages
observed during meetings and interviews. Augmented notes often contained the
observations that [ made in writing with additional material that was seen or heard but not
necessarily noted at the time of the meeting. Over the course of field note expansion, I
also made preliminary, in-process memos that began to analyze the meeting or interview
content (Emerson, Fretz, and Shaw 2011). These preliminary memos were noted in a way
that clearly distinguished my thoughts from the original and expanded observations.

As data collection unfolded over 13 months, I made frequent efforts to summarize
my observations and to note reoccurring themes in memos that synthesized responses and
patterns to date. These intermediate notes represent incremental analyses, which were
revisited as the data collection progressed. Within these intermediary notes, I began to
operationalize key concepts pertinent to the research questions at hand, with emphasis on

the types of connections that LWMO organizations shared with one another, and the



25
range of collaboration between LWMOs. I defined LWMO “connections” to broadly

represent any form or time in which LWMOs shared space, material goods, knowledge
(across many domains), personnel, oversight, responsibility, or some recognition of the
existence of other LWMOs within the region. I recognized that meetings, in and of
themselves, qualify as LWMO connections, and therefore expanded the analysis of
connections within meeting contexts to discern the motivations for participation in
meetings, and the conditions that LWMO representatives operated in that encouraged (or
discouraged) meeting participation.

I defined organizational “collaborations” as instances in which inter-
organizational connections were, in any way, mobilized to enable or facilitate some effort
in which two or more organizations were involved. Here, inter-organizational effort could
represent a broad range of actions that included more basic discussions of actions that
could or should be taken, to more intermediary collaborations of sharing financial,
human, or water resources, to more permanent collaborations that transformed
governance arrangements and formalized inter-organizational procedures.

My goal of the qualitative data analysis process was to distill the vast amount of
information into a few propositions (Lofland et al. 2006), within which the relationships
between organizations’ connections and collaborations could be illustrated and supported
with examples from the data. To analyze meeting observation and interview data, I built
upon my previous memoing activities within an open coding process, in which I read
field notes at least one time through to identify broad topics, or categories of similar
concepts that were brought up during interviews and meetings (Corbin and Strauss 1990;

Glaser and Strauss 1967; Strauss and Corbin 1990). The broad categories often aligned



26
with meeting agenda items and questions asked during interviews, but also accounted

for the space in which meeting and interview participants expanded the discussion to
include their insights, experience, or to draw connections between a concept at hand, and
other areas that I, as a researcher, had not considered.

I then proceeded to conduct a more-focused coding effort in which these general
topics guided my search for organizational connections and collaborations (Strauss and
Corbin 1990). I focused on the categories of connections and collaborations as they
connected to theories of organizational collaboration in past research, and in part because
these connections and collaborations were prominent topics of discussion during
preliminary LWMO meetings. I specifically looked for instances in which connections
and collaborations were directly discussed, or were implied as “normal” modes of
operation. I coded for the existence of connections as defined above, and within these
connections I noted the conditions under which these connections were occurring,
including any apparent motivations for the connections (if sought out), or the situations
that brought these connections into existence (if unintentional). I assessed the relative
number of instances in which connections and collaborations were taking place, and
tracked the types of organizations engaging in both of these. I also assessed the
magnitude of these connections relative to the collaborations, and in doing so, was able to
gauge the impact that collaborations had on LWMO decisions and actions. Over the
course of memoing and coding, meeting and interview notes were read and noted at least
three times, over which I considered interpretative consistency.

To develop a coherent and distilled analysis of LWMO connections and

collaborations, I considered the coded dimensions noted above in detail, and developed
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an analogy between the types of connections and the distinction between social and

biophysical dimensions of the environment. I then drew upon theoretical cornerstones in
the collaborative management literature to illuminate the types of LWMO collaborations
occurring within the case study. In illustrating LWMO collaborations, I drew upon the

range of collaborations, and offered examples that signaled the depth (or lack thereof) of

collaborations.

Survey of Municipal Stormwater Managers

All of the chapters presented herein draw upon data collected in my 2014 survey
of municipal stormwater managers, who were defined as city or county employees that
were in a decision-making or leadership capacity in a stormwater program that had a
Utah Pollutant Discharge Elimination System (UPDES) permit from the Utah
Department of Environmental Quality. In October 2013, names and contact information
of current stormwater permit holders were retrieved from the Utah Division of Water
Quality, which oversees NPDES permitting and regulation. To develop an accurate
sample frame and to expand the number of potential survey respondents, this list of
potential survey participants was compared to program personnel information on
stormwater program websites. In instances where primary contacts provided by the state
were not directly affiliated with stormwater programs (e.g., a mayor), then this contact
was replaced with managers who more closely oversaw the program (e.g., a public works
director). For municipalities in which only one individual was included in the state list, I
included up to two additional individuals, who were identified from websites, public

documents, or provided by experts in the field of stormwater management. In total, the
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sample frame included 142 individual stormwater personnel within 72 municipal

programs. All stormwater managers in the sample frame were invited to complete the
survey.

Prior to survey implementation, the instrument was pre-tested by five stormwater
managers: two from municipalities in Cache Valley, two from municipalities along the
Wasatch Front, and one consulting engineer in a private firm. The pre-test feedback
improved survey readability and interpretation of questions.

The online survey was designed and implemented using Qualtrics software. The
software includes many design features promoted by Dillman, Smyth, and Christian
(2009) that enhance survey flow and readability, including white space, alignment,
pleasing colors, and progress bars that indicate percent completion. To ensure that survey
distribution was working properly, the survey sample frame was randomly divided into
two sub-sections, with ten percent of respondents in the “test group,” which received the
first email invitation approximately one hour prior to the second group, consisting 