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ABSTRACT OF THE DISSERTATION 

 

Social-Ecological and Institutional Barriers to 

Adaptive Water Management 

 

by 

 

Michael Antos 

Doctor of Philosophy in Geography 

University of California, Los Angeles, 2016 

Professor John A. Agnew, Committee Co-Chair 

Professor Glen Michael MacDonald, Committee Co-Chair 

	

The management of water poses unique and changing challenges for public 

administrators. New understanding of environmental degradation and climate 

change demands environmental restoration and protection, water conservation and 

system sustainability. To achieve this, integrated and adaptive management 

policies are being enacted. In 2002 California created the Integrated Regional 

Water Management (IRWM) Program to drive the transition to integrated water 

management in the state. The Program has since supported billions of dollars being 

spent on integrated planning and project implementation. Designed to reveal that 

integrated planning and shared governance was more efficient over the long term, 

the IRWM Program is a transition management policy.  
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As a professional participant in the IRWM Program and four of the regions in 

Greater Los Angeles between 2008-2015, I observed uneven responses to the 

Program’s design and goals. This research explores the unevenness as being a 

result of the character and make-up of the collaborative groups, the role of spatial 

and social scales on adaptive management efforts, and how participants perceive 

nature and the city.  Through participant observation, content analysis and 

anonymous semi-structured interviews this research uses four IRWM regions as 

case studies that took different approaches, driven by local context, to execute the 

same program. 

Though the regions are dissimilar in many ways, the transition from traditional 

water management to integrated management is comparable between the regions. 

The findings suggest that the structure and management scale of the new 

collaborative institution and the diversity of participating organizations are 

important characteristics that should be implemented with deliberation. So too, 

building trust between participants and providing shared learning of the social-

ecological water system are critical to producing an integrated management effort.  

For the transition to integrated water management to succeed in California, the 

program must more strongly influence how regional collaborations form and 

empower themselves. Additionally, the program must both demand and provide 

resources to support the building of trust among participants while strengthening 

knowledge of the complexity of managing social-natural water. Recent strategic 

planning by the State suggests that these needs have been observed and will be 

implemented in future years. 



	 iv	

The case studies reveal a confluence point for several lines of theory, as well.  The 

nature of institutional transitions in sustainability contexts benefits from consciously 

confronting social-natural scales, and perception of social-nature.  So too, 

exploration of the role of politics in urban ecological systems is strengthened when 

aspects of administration and state capacity are included.  In this blending, the 

uneven response to the IRWM Program in the case-study regions is accurately 

described. 
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CHAPTER 1. INTRODUCTION 

The management of water is particularly challenging because of how water moves 

in the physical world, and the criticality of water to health, agriculture, industry and 

environmental quality. In this way water is a complex hybrid substance, being both 

of nature and of society, a duality that confounds management efforts (Linton 

2010; Bakker 2010). It can be a precious human resource, a dangerous natural 

hazard, a carrier of pollution or a home to non-human life (Kaika 2005; 

Swyngedouw 2004; Gandy 2004). Through the cycling of water in environmental 

and human systems, it crosses boundaries, remains fluid in all senses of the word, 

and demands often illogical frames of understanding in order to force water to 

conform to social, economic or managerial compartments. 

Throughout the 19th and 20th centuries the predominant management paradigm in 

developed countries was to dis-integrate the processes of water and manage them 

separately. To accomplish this a confluence of creativity, public administrative 

paradigms, and necessity drove unique and often overlapping water management 

institutions to be created to manage these different aspects of water. Water as a 

resource is considered by most to be a public good, and the technical and 

administrative systems for delivery were developed inside public and private utility 

institutions (Mullin 2009; Green 2007). Water as a flood hazard led to single-

purpose engineering solutions conducted primarily by civil servants with a public-

safety mission (Davis 1998; Gumprecht 2001). As a carrier of pollution, water was 

considered the appropriate mechanism for removing wastes from where people 

dwell to places where they do not (Pincetl 2010), believing that the natural world 
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was large enough to absorb what seemed a small human impact. And water’s role 

as a natural habitat for non-human species was for-the-most-part not considered 

until late in the century (for an overview, see Carson 2002) where it then became 

subject of rigorous regulatory oversight (ex.: California’s Porter-Cologne Act or the 

U.S. Clean Water Act) (Evans 2012). 

The resulting institutions in flood control, sanitation, and water supply provisioning 

grew into robust and intricate public administrative systems, each often having little 

to do with the others in any formal way. In most cases each was managed in the 

public sector. Flood control was almost universally a government activity, as was 

sanitation once centralized systems were installed. Water supply has a more 

complex narrative, because it was, more so than the others, divided into sub-units 

of management. Therein both public, quasi-public and private institutions became 

entrenched in a complex web (Mullin 2009). 

These state and private institutions that formed to handle the water management 

systems grew during a time when technical expertise was valued, and politics seen 

as corrupting. For that reason, the costs and challenges of the agency were 

intentionally obscured or not shared with the public. Rate- and tax-payers were 

asked simply to cover the tab. This led inexorably towards a consumer-supplier 

relationship between the public and the agencies. In the case of private utilities, 

this may be appropriate, but with public utilities it masks the need for community 

engagement with decision-making. 

Given what is now understood about the slow-developing flaws of this 

compartmentalized system (van de Meene, Brown, and Farrelly 2011), and the 
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potential troubling confluence of climate change (UN Water Programme 2010) and 

population growth (Hughes, Pincetl, and Boone 2013), the existing institutional 

system is seen by most as requiring fundamental restructuring. That said, 

institutions are very difficult to change (Bettini et al. 2015). Most organizations 

have existed for generations, building up authorities, budgetary systems, political 

constituencies, and institutional behaviors (Saleth and Dinar 2008). So too this 

system has codified a series of laws, rights, customs and organizational processes 

that permit its function, but also now serve to buttress the status quo (Karvonen 

2011). 

Change is clearly needed, as enunciated by those researching the effectiveness of 

engineered water systems (Malekpour, Brown, and de Haan 2015; Broto, Allen, and 

Rapoport 2012), the potential hydrologic impact of climate change (Hughes, Pincetl, 

and Boone 2013; Mastrandrea and Luers 2011; Berg and Hall 2015), the forced 

retrenchment of government in the face of lowered tax income (Pincetl 2012), and 

the influence of existing environmental governance regimes (Brown, Keath, and 

Wong 2008). 

At the end of the 20thcentury, and in the first decades of the 21st, a new 

environmental governance paradigm is considered to be dawning (Biermann and 

Pattberg 2012; Evans 2011). Seen as an evolutionary path beyond a “paradigm 

[that was] heavily bureaucratic, prescriptive, fragmented in purpose and 

adversarial in nature” (Durant et al. 2004, pg. 1.) , the effort is primarily driven by 

those acting within the system, recognizing that goals are not being accomplished 

because the system is insufficient to the task. As Durant and his colleagues 
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suggest, the emphasis can be described with these three ideas (Durant et al. 2004, 

pg. 7):  

1. Reconceptualize purpose to reflect more accurately the existing 

ecological, safety, and public-health risks and interdependencies at the 

international, national and subnational levels of government; 

2. Reconnecting with stakeholders in the development, implementation, 

and assessment of any policies pursued; and 

3. Redefining administrative rationality in environmental governance. 

As this new way of thinking has been applied to water, it has led to several specific 

calls for change, including using “One Water” principles that force all aspects of the 

natural and human water cycle to be considered in planning, management and 

assessment (Ferguson et al. 2013; Hering et al. 2013). Efforts labeled variously as 

“watershed management”, “adaptive management”, “integrated water 

management” all encompass the concepts of inclusive collaborative governance 

networks (Koliba, Meek, and Zia 2010) and the merging of institutional practices by 

breaking-down the barriers between the separate management systems that 

emerged earlier in development (Ananda and Proctor 2013). 

The need for a transition in water management is widely accepted by researchers, 

practitioners, and elected leaders familiar with the old paradigm, however the 

required tools and paths forward are not always well understood or properly 

resourced (Brown 2007). These paths and tools include both new physical 

infrastructure and new institutional practices. For example, how can a flood control 

agency adapt to a multi-outcome mission of flood risk protection, water 

conservation, climate change adaptation, and urban landscape change? Despite 

having dedicated and forward-thinking leadership inside these legacy institutions, 
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the transition is not simple. This example flood control agency has specific 

legislative mandates, authorities, expertise and funding lines. Behaving in new 

ways is not part of how bureaucratic agencies are constituted (J. C. Scott 1998; 

Whitehead, Jones, and Jones 2007). That said, the transition is being attempted 

everywhere one looks, especially but not only in water management.  

The features of this challenge are heightened and concentrated in California. The 

state’s history can be narrated through the story of water resource management 

(Norris Hundley 2001). California is home to 30+ million people and sits at the 

figurative intersection of North America, the Pacific Rim and Latin America. 

California is said to have the seventh largest economy in the world if ranked 

separately from the United States. Most of the productive capacity of California is 

directly supported by massive water resource infrastructure (Hundley 2001). 

The three city-regions of San Francisco, San Diego and Los Angeles each rely on 

extensive water supply infrastructure to bring drinking water from distant places. 

The agricultural regions of the state, routinely at the top of the list in the United 

States Department of Agriculture Economic Research Service Farm Income and 

Wealth Statistics, also rely on extensive water conveyance (and, during drought, 

unsustainably on groundwater resources). The ports of Los Angeles and Long 

Beach, combined the largest in North America, rely on the estuarial complex of two 

major rivers, and a workforce that relies on distant water supplies.  

The economic and social engines of California all rest on a system of water 

management that is now known to be unsustainable and insufficient in the long 

term (California National Resources Agency, California Department of Food & 
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Agriculture, California Environmental Protection Agency 2014). The drought 

underway in 2015 has drawn the attention of policy-maker and public alike. It has 

brought into view the fragility of the existing paradigm of water management, and 

drawn extensive interest and engagement. This is not the first drought, or for that 

matter the first time policy makers and public have turned their attention to the 

unsustainability of California’s water management. 

The most recent era of change in California water management traces back to a 

general obligation state bond passed by the voters as the 2000 Proposition 13 

Water Bond (not the more well-known 1978 Proposition 13 called the People’s 

Initiative to Limit Property Taxation). In Proposition 13 was a $235 million earmark 

for the Santa Ana Watershed (see  

Figure 7), which encompasses much of San Bernardino, Riverside and Orange 

County in southern California, to encourage an integrated water resource planning 

process. The Santa Ana watershed was unique in the state at the time, as it had an 

existing joint-powers agency called the Santa Ana Watershed Project Authority 

(SAWPA), first created in the 1970’s in response to a stipulated judgment related to 

poor water quality from agricultural practice. Originally a Planning Authority, the 

agency was later used to build and manage the “brine line”, a discharge system for 

high-salt wastewater. Through this transition, SAWPA became more central to the 

watershed-wide thinking about water management. The resulting 2002 Integrated 

Water Resources Plan for the Santa Ana Watershed demonstrated how an 

integration of existing management authorities to develop a watershed-wide 

prioritization of regionally-beneficial projects could be the path forward in 
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California. This process was the model for the statewide program instituted by 

Proposition 50 and SB 1672 (Costa), called the Integrated Regional Water 

Management Planning Act of 2002. The Integrated Regional Water Management 

Program that resulted from this legislation was designed for and by the legislature 

and approved by the voters to provide financial incentive and support for a 

transition to integrated water management throughout the state. It is now thirteen 

years since the program was created and there are lessons to be learned from the 

variability of successes and challenges revealed when participating regions are 

studied. 

Many of the successes visible in the studied regions were achieved without specific 

guidance from the statewide program, and sometimes without intention by the 

region itself. The IRWM Program is designed to reward collaborative planning 

efforts with financial support. However, the goal of the legislature and the 

electorate was to produce a less fractured and more sustainable system of water 

management. Steps towards integration and sustainability are being achieved, but 

not always as a direct result of the program. The character of the participants, the 

institutional design of each collaboration, and the geographic and social scale of the 

effort are of critical importance to the observed outcomes. And yet, who 

participates and how the collaborations structure themselves are not prescriptive 

aspects of the program. Little guidance is available from the program for regions to 

be more effective at collaboration in pursuit of integration and regionalization.  
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The following six chapters focus on insights from the case studies of four IRWM 

regions; Greater Los Angeles County Region, Santa Ana Watershed Region, Los 

Angeles Gateway Cities Region, and Ventura County Region (Figure 1). These four  
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Figure	1	-	Study	Area	
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regions have characteristic differences that drive some of the variability found, 

however, when considering the arc of the IRWM Program from its inception at the 

ballot box through the execution by the regions, there are fundamental lessons that 

can be shared to the benefit of all regions that are using the program to manage a 

transition to integrated water management.  

1.1. Research Questions 

The specific questions addressed by my research are as follows: 

1. Can the effectiveness of the four integrated regional water management 

regions under case study be assessed through comparison to the Integrated 

Regional Water Management Program as designed by California legislature 

and as approved by the voters? 

2. How does the institutional character and roster of participants in an 

integrated water management effort impact the effectiveness of the 

collaborative? 

3. Are there insights about how people relate to nature, and to one another, 

that can inform the uneven outcomes produced by these collaborative 

groups? 

4. What lessons can be drawn from the identified successes of the regions of 

study about efforts to make water resources management more sustainable 

in the face of challenges like climate change, population growth, centralized 

government retrenchment, new environmental awareness and aging 

infrastructure? 
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1.2. Limitations and Assumptions 

In this research, I do not suggest that the specific physical and institutional 

answers to water management challenges in each of the studied regions are 

directly transferrable to other regions. Water is among the most local of contexts, 

and part of the IRWM Program design emphasizes the importance of local decision-

making. To that, the four regions under study here are themselves dissimilar in 

many ways, and elsewhere in California the physical and institutional conditions are 

even more different. Instead, this research explores the processes by which each 

region sought to integrate and develop collaborative efforts to provide improvement 

for water management in their local context. In this way, the transition towards 

integration itself is the point of comparison. 

I make several assumptions in this work. First, though each region is considered for 

its successes and challenges, in each case the assumption is made that the efforts 

are genuine by those involved. This assumption is supported by my research and 

interviews. The deficiencies identified in any one region are not explored for ill-

intent, instead, systemic characteristics and unrecognized opinions are assumed as 

the causes of failure to achieve programmatic goals. 

The second assumption is that my research achieved sufficient objectivity despite 

the fact that I served as an employee of the Council for Watershed Health, a non-

governmental organization at work within three of the case study regions. My 

insights accrued during my paid work to encourage greater integration in pursuit of 

watershed health, the mission of my employer. This role placed me within the 

system under study, very much one of the actors. Despite this role and through 



	 12 

explicit effort, I assume that the observations and conclusions I draw are not 

colored unduly by my profession. 

Third, in this study the program as approved by the voters and interpreted by the 

legislature was the benchmark of success against which the regions were assessed. 

Both qualitative and quantitative measures were used to describe these 

benchmarks. The assumption embedded in that effort is that the program design is 

in-fact achievable and is the best course of action for achieving integrated water 

management. In the years since the program was first established there have been 

significant changes adopted by the legislature and the Department of Water 

Resources that administers the program. In this way, the program itself is 

somewhat of a moving target, so the benchmarks used throughout this study are 

taken from one moment in time within the adaptive program. 

1.3. Definitions 

Throughout this study several generic words or concepts are used in specific ways. 

First, herein region describes a formal institutional boundary that has been created 

by a collaborative group of organizations and approved by the state agency 

responsible for the California Integrated Regional Water Management Program. In 

each case the reasoning for where the region boundary belongs varies, but 

programmatically these regions are considered equal in the eyes of the state. Each 

region here is the domain of a Regional Water Management Group, assembled 

following programmatic guidelines and approved by the state.  
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Integrated Regional Water Management (IRWM) in California is similar but 

not equal to Integrated Water Management (IWM), or Integrated Water Resources 

Management (IWRM). These terms are more commonly used as both generic and 

specific descriptors for conceptually similar programs elsewhere around the globe. 

Throughout the following pages, IRWM will refer to the California program, and 

Integrated Water Management (IWM) will be used to describe the generic.  

Finally, institution is used throughout to include both organizations and practices 

that exist as some part of the water management paradigm under study. That said, 

the vast majority of this institutional analysis rests on the organizations and those 

who participate in the processes, and in that way is influenced by neo-

institutionalist analysis methods.  

1.4. Goals and Importance of the Study 

My goals for this study are as follows: 

1. Describe a theoretical confluence within which the process of developing 

integrated water management practices in a region can be described. 

2. Identify patterns of participation and processes that accentuate successes in 

the California Integrated Regional Water Management Program, and consider 

how these patterns relate to environmental collaborative governance models. 

3. Discuss opportunities for centralized authorities to further encourage 

successful transition management efforts for water management institutions 

in California. 
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These goals have meaning that extends beyond the academic. The significance of 

the California IRWM Program has only increased since my research began. 

Frequently in public meetings the Director and Assistant Director of the California 

Department of Water Resources suggest that the state is “doubling-down on 

integrated regional water management.” In 2014 California Governor Brown 

released the California Water Action Plan, within which are ten main actions. This 

document is used across the agencies of the state to drive their programmatic and 

funding activities. The first action is to “make conservation a California way of life.” 

Second, and most relevant here, is “increase regional self-reliance and Integrated 

Water Management across all levels of government” (California National Resources 

Agency, California Department of Food & Agriculture, California Environmental 

Protection Agency 2014).  

This action in the Water Action Plan reflects that California state government must 

support and activate local or regional actors because the majority of control and 

expense is at the local and hydrologic regional level. However, the Water Action 

Plan is not alert to the fact that, though the integration of water practice is 

important, the most critical need is for the collaborative governance model to be 

nourished and strengthened. As with most of the policy related to integrated water 

management in California, it assumes that the existing actors are capable (and 

willing) of forming collaborative governance groups that will be successful given 

existing authorities, specialties, personnel and funding. It is a goal of this study to 

shine light on the need to expend resources and time on the adaptation of the 

institutions that together must form these new collaborative institutional structures. 
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Simply saying “Do it, it will help. Here’s some money” isn’t sufficient to drive the 

transition to collaborative governance that is clearly needed.  

1.5. Organization of the Study 

In this first chapter I have described how water has characteristics that challenge 

public administrative management, resulting over the past century in a fragmented 

and disconnected water resources management structure. These characteristics are 

physical in the flow of water through the environment, but also theoretical in our 

human perception of water. Further, both natural and political forces are now 

revealing the inherent weaknesses of the existing management systems, leading to 

a call for more collaborative governance models that can better align the 

management structure with the hydrologic cycles. This transition is underway and 

at times is struggling while other times succeeding. Following is a summary of the 

remaining chapters. 

Chapter 2, Theoretical Framework, lays out the conceptual approach I have taken 

to analyze these challenges and the California response. Drawing primarily from 

urban political ecology and public administration literature, the study is from a neo-

institutionalist perspective, that is, considering how the unique combinations of 

individuals and institutions participating in collaborative governance processes 

influence outcomes. That this effort is focused on water resources management 

both helps and challenges the integration effort, and analysis of this coupled social-

ecological system benefits from taking an urban political ecology perspective. 
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Chapter 3, Methodological Approach, discusses the processes by which I pursued 

this research, including the rationale for the case study selection. This chapter also 

describes the data collected and how it was analyzed. 

Chapter 4, Policy Overview, describes the history of water resources management 

policy in California and the case-study regions, and the Integrated Regional Water 

Management Program. Herein is described the challenges faced by the institutional 

legacy of the past century, and the goals laid out by the voters and legislature 

when the IRWM Program was crafted. It is these challenges and goals against which 

the performance of the case-studies is measured. 

Chapter 5, Case Studies, lays out the four regional water management groups that 

are used in this research, including a description of their geography, history and 

current activity. The institutional character of the groups is quantified, and 

qualitative data gathered from observation and interview is revealed.  

Chapter 6, Analysis of the Case Studies, describes the analyses that were 

undertaken and the results of these comparisons. Here the statewide program goals 

and the regional management group responses are compared to reveal conclusions.  

Chapter 7, Conclusions & Recommendations, is the final chapter. There, I draw 

together the findings from the case studies with the theories described in Chapter 2 

to show how the California IRWM Program sits at the intersection of transition 

management in environmental governance and challenges of perceiving and 

engaging with social-nature.   The Program itself can benefit through awareness of 
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its role in managing a transition, and the political and social barriers to overcome 

when managing coupled human-natural systems. 
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CHAPTER 2. THEORETICAL FRAMEWORK 

2.1. Overview 

This dissertation draws from many threads of research that consider how people 

understand and engage with the environment, and how those perceptions are 

influencing a transition to adaptive environmental governance. Because at its core 

the management of water resources is done both for and by people, the 

perceptions, organizational structures, rules and aspirations that are held by 

individuals and collectively by groups are most relevant to how things change in the 

natural water systems and in the institutions of water management. 

My perspective is grounded in a neo-institutionalist approach (W. R. Scott 2001) by 

starting the examination of and within the institutions of water management. 

Though not arriving specifically at a policy analysis, this dissertation pursues the 

idea that, despite efforts at change by both individuals and groups, the resistance 

to change comes, unbidden and often unrecognized, from within the institutional 

landscape. Water, as both a substance and a topic, can complicate or make clear 

some of these challenges. How the physical infrastructure, the institutions, and the 

people involved interact with water in its many forms is the basis for my critique 

and my suggestions for future efforts.  

Adaptive management, that relies on shared governance and a cycle of planning, 

implementation, and monitoring, I believe is an inherently political activity. The 

inclusion of “stakeholders” as a key feature of adaptive management means that 

deliberation, debate and compromise must be present in the effort. Public 

administrative agencies, however, are discomforted by political processes as they 
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have long been designed and operated to be free of the political. This is a key 

feature of the transition, where adaptive management and environmental 

governance are implicitly drawing political deliberation and decision-making back 

into the management of water resources, and the institutions that formed to 

clinically and apolitically manage water struggle to incorporate it. 

Managing water in integrated and collaborative ways is now frequently seen as a 

significant step towards widespread human health and wellbeing, and a strategy for 

managing the challenges of a changing climate (Chocat et al. 2007; Bunch et al. 

2011; Andersson et al. 2014; Malekpour, Brown, and de Haan 2015). This can be 

seen throughout the world with the propagation of integrated water resources 

management tactics (Bressers and Kuks 2004; Bouwer 2002) and the adoption of 

concepts like One Water principles and ecosystem management. In these cases the 

goal of sustainable water management is pursued with principles of stakeholder 

decision-making, adaptive ecosystem management, and system integration (Bettini 

et al. 2015).  

Water resources are a powerful lens to view the uneven nature of environmental 

governance because water is necessary, it flows across and between scales, and 

has embedded within it both energy (pumping and treatment) and human action 

(management). The management system and the physical infrastructure are both 

inextricably linked to the natural systems (e.g., precipitation, evapotranspiration, 

surface and groundwater flow).   
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2.2. Studying water 

The study of water challenges many common disciplinary boundaries (Gandy 

2006a), just as the management of the resource crosses the political, institutional 

and social landscape. The nature of water itself, and how humanity conceives the 

natural world, both play a role in how water is managed.  

The discourse of policy-makers, engineers, and planners often fails to encompass 

ideas of the human-water relationship (Wolf 1999), and how that relationship is 

mediated by technology. Disciplines that study water in a purely technological way 

are challenged to embrace ecosystem function as a target because of the 

unexamined barriers our culture applies to water. That water in our urban systems 

is divided into “good water” and “bad water” is a viscerally understood binary, even 

for the lay person, and this informs how we negotiate the city’s interaction with the 

hydrologic cycle (Kaika 2005). Good water is clean, in pipes and working to social 

purposes, while bad water makes the roads slippery, our cars dirty, or runs 

dangerously in Promethean (Kaika 2003) channels. Good water, once loosed from 

its pipes quickly becomes bad water in our toilets, our lawns, or in sink holes that 

devour fire trucks in the middle of a suburban street (Los Angeles Times Blog, Sep 

8, 2009). In the public imaginary it is challenging to go the other way across this 

boundary. Bad water, once bad, is nearly impossible, in the social context, to 

reclassify as good through technological means alone, despite techniques that 

render bad water by any objective measure as more pure than found anywhere in a 

natural context (Rodriguez et al. 2009). 
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Among the most important examples here is the story of “toilet to tap”, the political 

unraveling of a multi-million-dollar infrastructure system that was left idle for 

fifteen years (and counting) (Waldie 2002). A partnership of the Los Angeles 

Department of Water and Power and the City of Los Angeles Bureau of Sanitation 

developed infrastructure to allow reclaimed water to be piped from a treatment 

plant to an existing groundwater infiltration basin that was idle during the dry 

season. This pipeline would allow the clean reclaimed water to be stored in the San 

Fernando groundwater basin, extracted later and put through the treatment process 

all groundwater receives prior to being distributed to customers. 

During a contentious election cycle in 2000 where some in the San Fernando Valley 

were trying to secede from the City of Los Angeles, politicians seeking to break 

through the media coverage settled on this issue of “toilet to tap”, and excoriated 

the departments for trying to use “sewage” for drinking. An under-informed public 

was disgusted, and the program was mothballed. Nearby Orange County, seen as a 

politically conservative region, has long used reclaimed water to infiltrate to 

groundwater, and the comparison between massive and generally liberal Los 

Angeles and smaller and more conservative Orange County has been often stated, 

to the embarrassment of Los Angeles water leaders. 

Only now in 2015, four years into a crisis drought, is popular opinion across the 

region recovering from the fear-based messaging that caused reclaimed water to be 

left unrealized as a resource. At the moment, only 3% of the reclaimed water 

generated by the City of Los Angeles is put to productive human use, not including 

the daily effluent flows in the Los Angeles River which provide poorly-quantified 
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ecosystem and recreation benefits. The power of the assumption that natural and 

dirty water is bad, and human clean water is good is at the heart of this story. 

Water is, of course, water. It can carry things both good and bad for people, and 

our faith in the invisible systems of human control is absolute. Faith is of course the 

perfect word, because the distinctions between good and bad are imaginary, and to 

insist on the difference in the absence of fact or knowledge is, as the LA Times put 

it, based in fear. 

2.2.1. Fluidity in the Commons 

Because water is fluid in form yet tightly prescribed in practice by our culture and 

our institutional design, it is the home to many wicked problems (Churchman 

1967). Over time these wicked problems have, for the most part, been treated as 

external to the management, overcome either through ignorance (we didn’t notice 

the problem), or through brute force (energy input, infrastructure, etc.) So too, 

water is a common resource and can be explored through the work of Elinor Ostrom 

(1990) who sought to refine economic models for comprehending human behavior 

in common resources management.  

Cooperative management of natural resources has been extensively analyzed in the 

context of the prisoner’s dilemma and tragedy of the commons. Ostrom reviewed 

this body of work in pursuit of her collaborative models for resource management. 

In water resources management in the developed world, particularly in the United 

States, the centralized regulatory approach to solving the problems of the commons 

is well entrenched, and yet today perceived as being insufficient (Voß and 

Bornemann 2011).  
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In the “games” used as thought-problems for considering common resource 

challenges, two actors engage in a game, and the relationship or lack-thereof 

between the actors labels each game as cooperative or non-cooperative. 

Information available to each actor is also described in each game model as being 

complete or incomplete. The pattern of cooperation and information availability is 

the basis for the conclusions each game model expresses. In response to the 

proliferation of the prisoner’s dilemma reasoning, Ostrom suggested that complete 

information and strong relationships between actors is critical to effective 

collaborative and sustainable management of the commons. Further, she 

highlighted that there are many examples across cultures where communities 

successfully manage common resources through information sharing and strong 

relationships, contrary to the economic reasoning of the moment, where it is 

assumed that absent an economic incentive, individuals will always act from 

selfishness.  

From interviews conducted as part of this research, it is clear to most that the 

IRWM Program in California was designed to assure water management is both 

cooperative and that all participants have access to more complete information. The 

challenge outside the thought-exercise of course is that people in the world are 

playing more than one “game” at the same time (Smaldino and Lubell 2014). This 

framing isn’t something that most interviewed consider, the direct link back to 

Ostrom’s characterization of how some traditional systems of commons 

management have long been successful at sustaining shared resources. 

Nonetheless, many of the participants who are driving the IRWM Program at the 

state level agree that moving towards true integrated water management include 
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the steps of building trust (through time or legal frameworks) and having complete 

information (through shared governance and partnership), and that the IRWM 

Program is seeking these accomplishments. 

For the purposes of this study, it was necessary to develop a model that includes 

four archetypes of water management. Though the effort at integration seeks to do 

away with these “silos”, in fact most institutions involved in the process are 

designed to primarily work within one of the archetypes. The first management 

type is drainage. This includes flood control agencies who are responsible for 

keeping life and property protected from environmental flows. This public safety 

mission is often deployed as a trump card in integrated planning, perhaps rightfully 

but not always. Second, sanitation, contains those agencies responsible for the 

flows of sewage in pipes, and polluted stormwater runoff from the built 

environment. Third, water supply is the management domain that delivers water 

sourced from the environment to users in homes, businesses, industry and 

agriculture. Fourth, and most often omitted or marginalized in management efforts, 

are institutions that deal with water for its environmental role. This includes 

agencies like the National Park Service or other land managers who are responsible 

for aquatic and riparian landscape management. 

When considering these four archetypes of water management, each has been 

bounded over time by an institutional structure that both supports and constrains 

on-the-ground managers. The linkages between these water management types, 

however, have only recently become component of their missions. 
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In truth, these four archetypes have long relied on output externalities, and 

significant resource inputs, to paper over the unmanaged links between them. In 

many ways the turn towards integrated water management models of collaboration 

has been an effort to diminish the waste that accumulates as one water archetype 

negatively impacts another, or to obviate the expensive inputs (usually energy) 

that through brute force overcomes an inefficiency. 

An example from the regions under case study is an often-told water story of the 

Los Angeles area. Los Angeles County is crisscrossed by an extensive and (mostly) 

effective flood control system valued at about $5 billion, which costs $230 million to 

sufficiently operate and maintain each year (Los Angeles County Flood Control 

District 2013 Annual Report and Audit). The County also benefits from some of the 

largest (and most expensive in dollars and kilowatts) water supply infrastructure in 

the world, drawing fresh water from hundreds if not a thousand miles away ( 

Figure 2). So too, the millions of residents in the region produce an astonishing 500 

million gallons of wastewater daily, which is cleaned (with dollars and kilowatts) 

only to, for the most part, be dumped into the Pacific Ocean. The fourth archetype, 

environmental water (considered by some “water for the environment”, an 

interesting rearranging of the hydrologic cycle), plays its most visible role as source 

of hundreds of millions of dollars of economic activity generated by the beaches of 

the region (Dwight, Catlin, and Fernandez 2012). Rarely considered is how 

freshwater in the southern California environment plays important roles for 

biodiversity and recreation (unpublished research, Council for Watershed Health, 

2013). In some of the regions under study surface water is used for municipal 
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supply in very minor ways, and in others as an agricultural irrigation source. But, 

because municipal and agricultural demand is perennial and the surface flows here 

seasonal, for the most part surface freshwater is the domain of the environment 

alone. That said, many of the streams of the region, in the urban extent, now are 

perennial because they carry dry-weather urban runoff (in the field called “urban 

slobber”), or effluent from wastewater treatment plants.  

In this narrative, of course, the output and input streams are clearly similar and yet 

only now are the institutions finding ways to connect them. For instance, the two 

main wastewater dischargers in Los Angeles County produce 500 million gallons per 

day of water for ocean disposal, only perhaps 5-10% of which is used for beneficial 

purposes. The flood control agencies of the region are chartered to have a water 

conservation mission, and manage infrastructure for capturing stormwater as a 

resource that is heavily used during wet weather but mostly idle during the longer 

dry season (for example, Figure 3). The water supply agencies and companies 

control groundwater basins and have treatment and distribution networks. The 

water does not cycle through all of these systems, because these systems were not 

built nor were the management systems designed to permit it.  

The best example of course reflects back on the story of “toilet to tap”.  The water 

produced by the Tillman Water Reclamation Plant in the San Fernando Valley is 

discharged to the channelized Los Angeles River to drain to the ocean, flowing over 

and disconnected from the drinking water aquifer below. That aquifer holds within it 

water that is imported from distant Owen’s Valley, arriving and infiltrating into the 

aquifer at a recharge facility only about ten linear miles from the Tillman Plant. 
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Figure	2	-	Aqueduct	System	Delivering	Water	to	Los	Angeles	(LASGRWC	2008)	

Water from the basin is pumped, treated and served to the homes and businesses, 

who in turn flush to the Tillman plant. The opportunity to create resource loops is 

evident in this example, and today is part of a planning process.  Tillman aside, 

most wastewater in the region is treated at the down-gradient limit of land, and 

therefore the clean water produced is also downhill from most users. To put it to 

productive use remains an unsolved challenge because delivering clean water 

somewhere other than the ocean would be very energy intensive and therefore 

expensive in dollars and carbon.  

The opportunities like this one remain largely untapped, usually for institutional 

reasons. In this case, the largest institutional hurdle is that the Los Angeles City 
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Charter provides that water can be sold only by the Department of Water & Power, 

while it is the Bureau of Sanitation that produces reclaimed water at their facilities. 

The result is that Sanitation now struggles to find a financial model that permits 

investment and operation in reclaimed water production, and the barrier is a very 

complex political challenge, the City Charter. For each example like this I share, 

there are tens of others that can be expressed, revealing that the institutional 

challenges can be considered equal if not superior in complexity to the engineering 

challenges. 

Another similar example is that in each of the Counties within the study area, the 

flood control agencies have water conservation missions but are not directly 

compensated when the infrastructure they manage provides value to another 

entity. This makes ramping up how often they operate infiltration basins (for 

example) a challenge because there is no legal mechanism by which those agencies 

that benefit can be told to compensate the flood control agency. 

Overcoming institutional challenges like those described above is embedded in the 

goals of the Integrated Regional Water Management Program, however is not itself 

an explicit task of the program. Instead, the acts of collaborating and integrating 

are assumed by the program to be self-evident, and that funding to create an 

integrated plan will produce successful collaborative efforts. One of the strongest 

conclusions of this study, as we will see, is that the task of integrating requires 

explicit effort and funding. Success is enhanced by the contribution of those with 

disciplinary knowledge about collaboration on commons problems, the intricacies of 

social-nature, and by the development of new more flexible institutional designs.  
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Figure	3	-	Los	Angeles	County	Public	Works	Water	Conservation	Distribution	System	(2010)	
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People comfortable with and trained in managing political processes are key, as 

adaptive management demands stakeholder involvement and collective decision-

making. Individuals acting from within siloed institutional structures are routinely 

unable to perform to collaborative missions without explicit training, support from 

within their “home” institution, and clear goals for collaboration that precede actual 

program outcome goals.  

Ostrom (1990) suggests that there are two ways to consider the varying successes 

of groups who attempt to “[break] the shackles of a commons dilemma” (21) First, 

the issue can be within the group, including an inability to effectively communicate 

in order to develop trust and a vision for a shared future. Also, if there is unequal 

power within the participants it can discourage shared governance as the powerful 

are disincentivized to release their preexisting control. Second, external challenges 

can include unyielding outside authorities or existing institutional frameworks. 

These observations point to a need for collaborative programs to be adaptively 

managed to provide flexibility and compromise. 

Researchers in academia and within the California government who have assessed 

the Program observed these same two fracture lines in the effort. Lubell and Lippert 

(2011) found that in the San Francisco IRWM region, the effort to collaborate had 

failed to overcome existing power inequities amongst the participants. And, 

Department of Water Resources in recent as-yet-unreleased strategic planning 

documents (personal communication, anonymous interview, 2015) has expressed 

the desire for the IRWM regions to be provided routine non-competitive state 
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dollars to improve communication by sustaining and supporting administration and 

base collaboration tasks. 

2.2.2. Re-production of Water 

Many researchers working under the disciplinary subfield of urban political ecology 

(UPE) co-initiated projects focused on water issues during the late 1990’s and early 

2000’s. Broadly described, the effort was to theorize new understandings of how 

people relate to social-ecological water, and how embedded power dynamics 

influence technomanagerial efforts to change.  

Roger Keil published two papers (Keil 2003; Keil 2005) which sought to describe 

the sub-discipline, and shed light on why this coterie of researchers is now relevant 

to the questions of adaptive management and environmental governance.  

Keil first unpacks the three terms of the title. To how UPE is using “urban” he 

attributes a lineage from David Harvey’s work (Keil cites Harvey 1973, Harvey 

1982, and Harvey 1989) related to the writings of Henri Lefebvre (1991), 

specifically the “complex, multiscale and multidimensional process where the 

general and specific aspects of the human condition meet” (725). Keil suggests that 

the growing urbanization of the world, coupled with a newly translated and 

gathered work of Lefebvre had produced the means and opportunity to critically 

differentiate urban political ecology from the disciplinary effort gathered under 

“political ecology”. 

Keil’s treatment of the Political in this context includes aspects of social justice, 

global north/south differences and similarities, as well as the “shift from 
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government to governance” (726). Ecology in UPE, according to Keil, is drawn from 

Herbert Sukopp (Breuste, Feldmann, and Uhlmann 1998), a German ecologist, as 

Keil rejects the Chicago-style human ecology of the middle twentieth century, and 

instead draws in Neil Smith (1984). 

When we eventually look back at the intellectual shibboleths of the high 

capitalist period – say the last three centuries – few ingrained assumptions 

will look so wrongheaded or so globally destructive as the common-sense 

separation of society and nature. (Neil Smith, quoted in Heynen, Kaika & 

Swyngedouw, 2006.) 

Throughout Keil’s review, and embedded throughout the papers of this period in 

UPE, the concept of social-nature was a critical component. Keil demands 

connecting the valuable insights of urban, political, and ecological theory. He 

pursues the post-structuralist idea that the material and symbolic, the natural and 

the cultural, the pristine and the urban are not binary and distinct, but rather are 

intertwined and inseparable aspects of our world (Fischer and Hajer 1999, cited in 

Keil 2003). To this end, Keil references Harvey’s (Harvey 1993) claim that “[I]n a 

fundamental sense, there is in the final analysis nothing unnatural about New York 

City” as encapsulating a central tenet of urban political ecology as it explores the 

social-ecological production of cities (Cronon 1991) amid the strongly-held 

disconnect between city and nature. UPE had undertaken the rebuilding of the 

theory of urban areas to include nature and break the conceptual barrier between 

urban and natural (Heynen, Kaika, and Swyngedouw 2006). The production of 

urban nature is the primary focus, coming to terms with the errors in the long-held 

assumption that urban replaces nature, and that natural systems within the urban 

context are disallowed agency and value (Swyngedouw and Heynen 2003).  
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Braun (2005) suggested that urban geography often reinforces the idea that urban 

space is solely social space, and that “cultural, economic and political processes 

exist, by some strange magic, entirely separate from the countless nonhuman 

entities and organisms that are enrolled in, and help shape, urban life” (636). 

Conceptually restoring nature to the urban landscape, and expressing the role of 

political actors and their power at the time was absent from urban studies, a 

critique first levied by Smith (2008) who addressed the underlying assumption that 

urban is not nature, is not tied to nature, and has no social-natural characteristics.  

The commodification of nature that supports the base of a market economy hides 

the social power relations built into social-nature (Braun 2006), but also allows a 

disconnect between the source of production and the produced thing (Kaika 2005). 

The water that arrives at the tap and the water that falls from the sky are both 

separated from their production by the technological systems through which they 

flow. For most people the connections between the tap water and rain are distant, 

and unconsidered because the social structure makes the linkages invisible. This is 

no less true for water managers. Though they are in constant contact with water 

and aware that it is derived from or being released to a natural system, water 

resources managers are siloed in their responsibilities, tasked with only small slices 

of the overall relationship between humanity and water. 

Swyngedouw (2004) suggests that the dual vision of water brings social struggle 

and conflict, because our cities survive based on the simultaneous supply of potable 

water, and the removal of sewage. This sense of relying on, and at the same time 

being threatened by water strands us further inside the binary understanding of 
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how our urban lives interact with social-ecological water. It is two things, good and 

bad, and all that we build and plan suggests this dualism. 

Castree (1995), exploring the Marxist theories of ‘the production of nature”, 

suggests that the materiality of nature is brought into being by the mechanisms of 

calling something ‘natural’ and how these natural entities have agency in history 

and geography. Smith (1984) suggests that Schmidt et. al. (Schmidt, Fowkes, and 

McMahon 1971) first identified in Marx the idea that society held two dissonant 

views of nature; as being completely outside society, and, universal. In this, nature 

is not social, yet much of the social is universally natural. This contradiction speaks 

directly to the modern construction of water. We recognize the importance of water 

as ‘the stuff of life’, yet at the same time the water that circulates through our city 

is not connected to this understanding. 

Matthew Gandy has contributed much to this question of how we perceive water 

and water supply (for instance: Gandy 2002; Gandy 2005; Gandy 2006a). In a 

short yet influential piece, Gandy visited the Los Angeles River and explored its 

materiality and its historic context (Gandy 2006b). In his conclusions, he suggests: 

[T]he ‘rediscovery’ of the river as an ecological facet of the city may in part 

be the paradoxical outcome of the success of the river channel in controlling 

the danger of flooding, so that this fragment of urban nature is no longer 

threatening but ‘domesticated’ and amenable to new forms of cultural 

appropriation. The fragility of any new consensus in relation to river 

management depends in large part on how necessary improvements and 

modifications in flood defences can be combined with wider social and 

ecological objectives. (pg. 143). 
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Maria Kaika’s City of Flows (2005) explores the water resource challenges faced in 

Greece in the middle-to-late twentieth century as a path to explain the bifurcated 

way that nature and human are considered separate realms. Her work suggests 

that despite scientific knowledge that “natural” systems provide “social” benefits, it 

is extraordinarily difficult to effect change in the public or policy spheres because 

most imagine that to restore or protect a “natural” benefit explicitly means that a 

“social” benefit must suffer. This assumption is beginning to fade in the face of 

environmental (collaborative) governance as more non-state actors join discussions 

of resource management (Evans 2012). Because the idea of ecosystem services has 

taken root in the minds of some policy and agency actors, the blocking power of the 

human/nature divide is slowly dwindling.  

Jamie Linton has published several works that push on the concept of the 

hydrologic cycle (Linton 2008) and how we conceive water as both an abstraction 

and a material substance (Linton 2010). In both Linton is challenging the basis 

around which the social, economic and ecological aspects of water are understood, 

and managed. He asserts that: 

[t]he growing awareness of and attention to the social nature of water poses 

a serious threat to the integrity of any concept that purports to represent 

water’s essential nature (645).  

Historic practices, and the agencies that developed throughout, reveal this truth as 

single-purpose systems are increasingly seen as insufficient and in need of 

replacement. 
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The practical outcomes embedded in Linton’s observation can be considered using 

the example of groundwater. In Southern California, groundwater is used as a 

resource for drinking supplies. To use groundwater, water must first enter the 

aquifer from-which supply is pumped, and be measured as it does so. For water to 

be measured, it must pass through a managed system with an agreed upon 

quantifiable measurement system. Once the water is in the aquifer, the network of 

agencies with authority to withdraw it must do so, quantifying that withdrawal, 

pumping the water through treatment on its way to the retail tap. Groundwater is 

not “simply” water in the ground. It is a tightly described social material, separate 

entirely from an abstract notion of water. Importantly in this example, water that 

enters the aquifer “naturally” or through un-measured infrastructure, is 

confounding to the system of ownership and management. This remains one of the 

largest barriers to distributed stormwater infiltration efforts. 

The term “urban metabolism” is being used by multiple disciplines in the 

exploration of the interaction of city and nature. Chief among them are researchers 

within industrial ecology and urban political ecology. In both disciplines, the term 

provides a conceptual framework for understanding the flows of materiel and 

energy into, within, and out of cities (Broto, Allen, and Rapoport 2012; Pincetl, 

Bunje, and Holmes 2012). The current use of a metabolic description of cities 

originated in Marx, who used the ‘production of nature’ to suggest that nature can 

be accurately depicted by contextualizing it in relation to the geographic and 

historic construction in which it was produced (Castree 1995). Smith (1984) sees 

the metabolic process of Marx as a complex process of labor, the location where 

society interacts with and transforms the natural world into the social world. 
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Wolman (Wolman 1965) adapted this theorization to depict the city as a biologic 

body, taking in sustenance and expelling waste. The metabolic ideas today have 

forgone this metaphor of the city as an organism in favor of an effort to understand 

the city as an ecosystem. Instead of a closed system as envisioned by Wolman 

(where inputs are unaffected by outputs), the idea of a cyclical pattern, where 

source and destination of inputs and outputs from the city are included in the city’s 

metabolism, as is the social-ecological impact of the metabolic functions within the 

city.  

The use of the urban metabolic frame is valuable for bridging between academic 

theory and urban system management. Urban metabolism, conceptually, just 

makes sense to engineers, planners and elected members of government (personal 

communication, anonymous interviews, 2014). When pursuing policy related to 

sustainability or resilience (the current policy buzz), the metabolic metaphor is a 

meaningful discussion that can include both the social-natural theory and the public 

administrative effort (Krueger and Gibbs 2007).  

Haraway (1991) used the idea of a cyborg to theorize the urban: “A cyborg is a 

cybernetic organism, a hybrid of machine and organism, a creature of social reality 

as well as a creature of fiction”. This theoretical structure has been used to 

challenge “disembodied, dualistic, masculinist and teleological bodies of knowledge” 

(Gandy 2005). It describes the urban environment as a blend of the “cyber”-

infrastructure and “organic” human & non-human members of the city. The 

infrastructure is the life-support system for the organisms, and the organisms are 

the builders and users of the infrastructure. Water systems of course are part of our 
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life-support needs which urban technology fulfills. The infrastructure, institutional 

managers, and the human and non-human users of water then together create our 

cybernetic water system, a social-natural-technical organism. 

Bringing the cyborg construct to urban questions allows a continuity of processes 

that other perspectives on the urban might not allow (Gandy 2005). The 

infrastructure of our cities is a legacy of a different time, when the modernist ethos 

called for a sanitary and rational space (Kaika and Swyngedouw 2000). We are then 

a cyborg ill-equipped to deal with the problems we are confronting. The drive for 

more sustainable cities asks for both the organism and the cyber to be revised in 

their function, because a modernist cyborg city is not sustainable, in fact, through a 

multitude of natural and human actions, all around are examples of that cyborg 

failing. This is primarily a result of the cyber of cities being improperly sized, 

incapable of internalizing all associated costs, wasting resources through 

inefficiency, and receiving insufficient stewardship. The problems of the cyborg city 

include water, for (Kaika 2005): 

[Water] flows from spaces of production to spaces of consumption, 

[undergoing] changes in its physical, socio-political and cultural character. 

When it reaches our faucet in the form of potable water it is neither purely 

natural nor purely a human construction.  

This hybridity is invisible to most, because the cybernetic aspect of the city, its 

infrastructure, obscures the natural source (and destination) and character of 

water. 
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Scholars working within UPE approached this same problem from many different 

paths, searching for an improved understanding of the blended social and natural 

systems in the city, and the role of power in the imaginary and physical reality of 

urban social-nature. The application of these theoretical ideas is now needed in the 

policy sphere, as managers, elected representatives, stakeholders and the public 

are attuned to science as a tool to inform policy (Evans and Karvonen 2013). This 

work brings together the social and the natural in the minds of decision makers, 

allowing those barriers to be overcome as scientific questions are asked, and 

policies made. 

Re-producing water, then, manifests both in the imagination of people and 

institutions, but also as a physical process of rebuilding the flow of water through 

urban contexts. 

2.3. Ecology of / in the City 

It is now a standard refrain: humanity is predominantly an urban species, and cities 

therefore concentrate impacts on the environment, but also through creative and 

economic dynamism are the most likely source of solutions to ecological challenges. 

Sustainability achieved through resilience is the goal. This storyline can be found in 

many places (Davis 1998; Gleick 1998; Green 2007; Mostafavi and Doherty 2010; 

Dallman and Piechota 2009; van de Meene, Brown, and Farrelly 2011; Brown, 

Keath, and Wong 2008; Gandy 2005; Farrelly and Brown 2011; Kaika 2005; 

Kornberger 2012). It is this frame through which ecosystem processes are 

examined, which leads to a very particular set of questions. 
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The interaction between the discipline of ecology and the study of urban areas has 

a long history. From the first thinking of cities as ecological systems in the 1920’s 

(Light 2009) through today when cities are seeking to mimic ecosystem processes 

with “biogenic infrastructure” (Pincetl 2010), the tenets of ecology have played a 

role in urban studies. Understanding the arc of this history is necessary to unravel 

some of the intricacies of the science-policy interface where adaptive management 

efforts are situated. 

Management of cities today is more experimental, and more reliant on the results 

of applied research (Evans 2011). Water resources management, in particular, in its 

turn towards adaptive management (Carle 2004) relies on experiments and 

monitoring. Low-impact development, conjunctive use of water, ecosystem services 

- all these best-management-practices are asking more of city planners, decision-

makers, researchers and community members alike. 

The implications of a changing climate are being engaged by cities. The dual 

approach of mitigation and adaptation has been accepted by many. The whole-

system impacts predicted from climate change are driving policy-makers to seek 

answers from scientists. Ecology and ecosystems are routinely the site of these 

investigations and management efforts. 

In Los Angeles, efforts to make water resource management more sustainable 

engages with these issues. The city-region imports a majority of its water supply 

while routing directly to the ocean most of the rain that falls (carrying pollutants) 

and the highly treated (energy intensive) effluent of wastewater. In rare but 

growing instances, urban stormwater runoff is captured intentionally as a resource. 
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Recycled water, long used in groundwater recharge or salt-water intrusion barrier 

injection wells is being considered for non-potable direct use applications, and as a 

direct input to potable water delivery systems. The effort to transition policy and 

practice to more sustainable patterns is often couched in the language of ecology - 

specifically that of ecosystem services. 

The discipline of ecology has a trajectory that is valuable to understand, for it was 

been engaged in varying degrees in questions of urban sustainability for most of 

the twentieth century (though, it was not called sustainability at the time). Through 

the late 1800’s until the mid 1950’s, the discipline of ecology played a central role 

in how scientists and policy-makers viewed the problems of cities (Light 2009). 

After a Cold War interregnum during which the language of cybernetics was 

adopted for expressing urban patterns (Light 2005), ecology was once again 

brought to bear on cities in the early 1990‘s. Now imagined as a period of seeking 

ecology in the city (Light 2009; Pickett et al. 2007), it is characterized as a turn 

away from the long-held assumption that ecological systems and processes were 

absent from urban landscapes. This work at first, though ecological, excluded 

people from the study of ecological processes, instead seeing people and the city as 

acts of disturbance to the natural systems present (Pouyat 1999). As this work 

progressed, a mix of research began to suggest that, rather, the ecology of the city 

needed analysis (Bolund and Hunhammar 1999), recognizing that people were 

ecological actors in cities.  

It could be said that we are now seeking ecosystem services for the city, or perhaps 

from the city. Researching the capacity of urban landscapes and infrastructure to 
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provide ecosystem services inside the city, for the express purpose of improving 

conditions for the human members of the urban ecosystem (Pincetl, Bunje, and 

Holmes 2012), is another turn altogether. These efforts take the form of 

stormwater capture projects (Kenway, Gregory, and McMahon 2011), urban 

biodiversity research (Angold et al. 2006), distributed power generation, tree-

planting initiatives (Pincetl et al. 2012), and even nitrogen and carbon cycling 

(Pataki et al. 2011). The study of these systems as components of a hybrid ecology 

(Alberti 2009) are then the focus being pursued by researchers in various fields, 

and among the more significant contributors to the policy agenda that seeks 

sustainability and resilience. In most cases this research and associated policy are 

uncovering the natural and technical efficacy of social-natural-technical systems 

within urban contexts, and encouraging a change towards supporting with intention 

more ecological processes in cities.  

2.4. Environmental Governance 

Environmental governance exists as a mode of social coordination that forms to 

address issues of the environment (Evans 2012), and is one of the human forces 

at-work on social-ecological systems. The increasing awareness of complexity in 

social-natural systems and of dynamism in the human-environment relationship is 

driving a transition that employs more diverse tools for governing (Kooiman 1999). 

Collaborative and adaptive management models seek to blend sustainability and 

governance theories in managed transitions (Kemp, Parto, and Gibson 2005). These 

collaborative efforts, however, commonly suffer from the pre-existing asymmetries 
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of participating institutions and individuals, and in the structure of the collaborative 

process (Ansell and Gash 2008).  Kooiman (1999) suggests that governance is:  

“all those interactive arrangements in which public as well as private actors 

participate aimed at solving societal problems, or creating social 

opportunities, and attending to the institutions within which these governing 

activities take place.”   

He goes on to suggest “social-political governance” came as a response to the 

postmodern ideals of diversity, complexity and dynamism, and references Ashby 

(1958) who suggested (from deep in the Cold War cybernetic turn) the only way to 

destroy variety is with variety. For Kooiman this is an evolutionary process, where a 

society that is increasingly complex and is becoming increasingly aware of 

dynamism in the human-environment relationship is employing more diverse tools 

for governing. 

Observed as growing in the decade following the Brundtland Commission (1987), 

multi-partner governance models are engaged in environmental challenges, 

specifically because environmental challenges are complex, multi-scalar, and are 

rarely bounded by traditional jurisdictions (Meadowcroft 1999b; Kenny and 

Meadowcroft 2002). Meadowcroft (1999a) suggests these governance models have 

been used for many years during large infrastructure projects or to manage 

complex systems, but that as the scale of environmental challenges became clear in 

the 1970s and 1980s, inter-agency activity increased.  

This transition is away from the “first generation of environmental governance” 

(Durant, Fiorino, and O'Leary 2004) installed in the 1960s and 1970s with policies 
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like the Porter-Cologne Act in California. The predecessor of the Federal Clean 

Water Act, it ushered in a command-and-control structure for regulating the human 

impacts on environmental water quality. At the Federal level the Clean Water Act, 

the Clean Air Act, and the Endangered Species Act are the apex of these 

approaches – focused on the goal of clean water, clean air, and protected species. 

In each case these governance regimes were centrally administered, command-

and-control techniques of reacting to existing, discrete problems (Durant et al. 

2004). 

This first generation environmental governance models are now understood as vital 

tools, yet insufficient on their own (Biermann and Pattberg 2012). Each is 

responsible for discrete successes, however, entire environmental systems are still 

degrading. New tools and modes of administering the human relationship with 

nature, termed the “second generation” of environmental governance (Durant, 

Fiorino, and O'Leary 2004) are being developed to move beyond discrete challenges 

with specific end-points to instead view interrelated systems as objects needing to 

be protected and nurtured. Administrative control is being decentralized to 

empower local decision-making that includes stakeholder participation. Regulatory 

systems are pursuing flexibility too in support of local decision-making.  Some 

examples of these new modes are the efforts towards watershed management, in 

the United States led by governments in the Pacific Northwest and on the 

Chesapeake Bay, and nonpoint-source water pollution permits that drive biogenic 

infrastructure and adaptive management in places like Philadelphia and Los Angeles 

(Sullivan et al. 2010). 
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Ansell and Gash (2008) gathered over one hundred examples of collaborative 

governance in pursuit of a general model. They found, however, that differences 

between the examples were the rule. They did arrive at a general model that used 

a broad assessment, finding that environmental governance applied to urban water 

resource management challenges produces uneven results because of asymmetries 

in participant starting conditions, the institutional design of the governance mode, 

the variable nature of facilitators in the process, and in the variation found within 

the complex and very locally-driven collaborative process. 

For Kemp et. al. (2005), pursuit of a more sustainable future will come from 

general and specific blending of sustainability and governance theories, into the 

actions of transition management. Governance conceptually allows for unique and 

purpose-specific combinations of government and non-government actors and 

authorities, while thematically sustainability encourages the creation of a better and 

more just world. Their focus on sustainability requiring a “new normal” is an 

important idea later in the case study of IRWM in California. 

James Evans (2012) suggests that, despite the movement towards multi-actor 

participatory governance, governments still matter. Most of his rationale is within 

the subject of climate action, however this premise can easily apply to water 

resources management. By the design of the IRWM Program, governance in water 

resources is intended to be participatory and multi-benefit. However, the 

infrastructure or water management itself remains within the hands of long-lived 

bureaucracies. These agencies therefore are tasked with leading efforts in 

environmental governance, and are the main actors when money is spent and 
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things actually get done.  This produces discontinuities where mission and capacity 

are at odds with tasks and goals, as we shall see. 

This also is ripe territory to consider if the agencies of water management are close 

enough to the political process to achieve effective governance. Water politics in 

California is notoriously high-stakes, however is an important example of how the 

political process can be brought to bear on socio-techno-environmental challenges 

(Agnew 2011). The outstanding question found in this space between the local and 

regional water management and the statewide political process is whether adaptive 

management can be achieved in partnership between government and non-

government actors (Jones and Evans 2013; Miller 2001). 

Evans also suggests that hybrid institutions are critical in coordinating actions that 

travel between traditional sectors. The hybridity of institutions is front-and-center in 

the ongoing conversations in California IRWM. Among the three overarching themes 

of the 2013 Water Plan Update is the need for “agency alignment”, whereby the 

various state-level institutions with regulatory or funding authority within water 

resources work more coherently towards statewide goals. At a 2011 conference 

kicking off the Department of Water Resources strategic planning effort for the 

“future of IRWM”, this was front and center in the discussion. However, about one 

third of the audience were Department of Water Resources employees, and heard 

repeated pleas from NGO, Native American Tribes, and local resource agencies for a 

larger seat at the table.  To be fair, in the years since that conference, the 

legislature, DWR and the Governor have made intentional steps to open pathways 

for the inclusion of these previously omitted parties. 
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These two points, that government remains highly relevant and hybrid institutions 

are critical to achieving successful environmental governance, sit at the core of the 

analysis here. Water resources management in greater Los Angeles has a long 

legacy of fragmentation and single-purpose management and infrastructure. The 

complexity of the existing management system, in light of the goals offered by the 

Department of Water Resources for a statewide effort at IRWM leads to a better 

conceptualization of these theoretical understandings.  

2.4.1. Governance in Urban Metabolism 

Pincetl et al. (2012) draws from three strands of research about cities to propose 

the next research steps needed for an Urban Metabolism approach to understanding 

social-ecological systems and transitioning management systems to match that 

understanding. They propose, “urban nature is a novel ecosystem, largely created 

and implemented by humans” [emphasis in original].  To make this case, they 

encourage the formation and materiality of urban landscapes (land clearance, 

buildings, landscaping) to be viewed as modified nature. Further, the authors 

suggest that ecosystem science can be used to analyze urban landscapes, using 

however a different set of research questions. 

As they close the piece, the authors call for a more inclusive framework. They 

suggest that to make cities more sustainable, “better understandings of what cities 

embody, and how they are created and managed, need to be developed” (535). 

This frame leaves an opening to understand governance in the context of an urban 

metabolic process. If urban ecosystems are considered constituted of the built 
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environment and its associated landscapes, the flow of material and energy into, 

amidst and out of the urban area, and the human systems that manage those 

landscapes and flows, then the impact of governance and the actors who inhabit 

the decision-making processes can be seen as influencing urban ecosystem 

processes using ecological metaphors. 

2.4.2. Scale in Environmental Governance 

Scale is one of the confounding influences that is driving environmental action 

towards governance models and away from traditional command-and-control 

government (Kemp, Parto, and Gibson 2005; Meadowcroft 2002). Considering the 

overlapping and mismatched scales of ecological systems and political power is a 

relevant pursuit (Rangan 2009). It is now well-established that environmental 

challenges move between and within scales (Pahl-Wostl et al. 2007; Cash et al. 

2006), and that the role of political power both constrains, and at times ignores 

ecological realities. Water resources in California typifies this truth; most of the 

water is in the northern reaches of the state while most of the people are in the 

south, and through deeply political processes was built a robust infrastructural and 

managerial system to move water around the state (Hundley 2009; Norris Hundley 

2001; Agnew 2011). 

However, the selection of a scale for action, funding, management, and governance 

still remains, for the most part, in the hands of the state (Cash et al. 2006; Lebel, 

Garden, and Imamura 2005). This is certainly true of IRWM in California, where the 

state funding is almost entirely created through voter-approved general obligation 

bonds. Dollars are then used for regional planning and project implementation to 
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meet the goals of the program, enforced by the California Department of Water 

Resources which acts as the funding authority. The IRWM Program at its root is 

seeking to overcome how the overlapping managerial, political and environmental 

scales of water have historically produced fragmented institutional regimes that 

struggle with collective action.  

2.5. Nature and the State 

It is said that the complexity and breadth of environmental management demands 

the engagement of the state because no other institution has sufficient reach to 

effectively contain whole environmental systems within a management framework 

(Johnston 1996). Throughout the twentieth century, this has resulted in 

“centralized and territorially bounded conceptions of nature” (Whitehead, Jones, 

and Jones 2007), pg. 3). How the state functions and performs its mission is 

interwoven into this process, and despite being perhaps the only management 

platform capable of getting its arms around environmental issues, it forces 

structure, boundaries, and metrics as necessary aspects of state management that 

don’t always mesh with environmental characteristics.  

James Scott in Seeing like a State (J. C. Scott 1998) describes how the state, by its 

form, is both necessary and poorly structured to engage with environmental 

challenges. He provides a model of two types of knowledge, techne and mētis, 

which he describes as:  

[Techne is] technical knowledge [that] could be expressed precisely and 

comprehensively in the form of hard-and-fast rules (not rules of thumb), 

principles and propositions. At its most rigorous, techne is based on logical 
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deductions from self-evident first principles. (pg. 319) 

Mētis represents a wide array of practical skills and acquired intelligence in 

responding to a constantly changing natural and human environment. (pg. 

313) 

In this framework, Scott is expressing that the state is constrained to techne ways 

of acting. His suggestion that for the state to achieve its mission it must place its 

understanding in physical geographic space (an address, geographic coordinates, 

etc.), and that an “edge” must be defined and then codified in each management 

sub-process. Though this necessary action has become more sophisticated in the 

21st century (Karvonen, Evans, and van Heur 2014) through technological change 

(Fischer 2000) and governance mechanisms, it remains a paradox that grounds all 

environmental management – how state power exerts itself is contrary to ecological 

processes and forms. 

The many cases of natural and social failures that Scott uses to narrate his 

conclusions mirror the past and present challenges of water management in 

California. He asserts that these problems result from “thin, formulaic 

simplifications imposed through the agency of state power” (pg. 309). Scott 

contributes that the nature of a state forces it to see the world from the perspective 

of techne, and that mētis will always be a challenge for agencies to deploy.  

This framework describes well the challenges faced by the existing state 

management systems (descendant of the sanitary city paradigm (Pincetl, Bunje, 

and Holmes 2012; Pincetl 2010)), when asked to join environmental governance 

efforts. Civil engineering, roughness coefficients, Q (stream discharge), storm drain 
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catchments and barbed wire fences is clearly the realm of techne. Using Scott’s 

ideas, civil engineering makes real the boundaries necessary for effective 

management by the state, which relies on things under management being 

grounded in structured space, existing as a whole with a defined edge (either 

physical or topical). Environmental management, which must see and engage with 

variability, trend and risk, is the antithesis of the techne needs of the state. For 

instance, the natural hydrology is organic, variable, and hard to predict. The state, 

responsible for management of the hydrology, therefore, produces a system of 

concrete and pipes that are conceptually bounded and manifestly predictable.   

The single-purpose solutions of the 20th century are no longer sufficient not only 

because of large changes in the natural system. Rather, the externalities of the 

techne system have been working upon it all along, and have accumulated enough 

impact to disrupt the system. It is not sufficient to its task because of climate 

change, regulatory and political change, population growth, and because it wasn’t 

designed with sufficient knowledge of the complexity of the natural system it was 

intended to control (Grimm et al. 2008). Using Scott’s formulation, I argue that the 

state could only see the problems that techne can solve, and the externalities that 

have accumulative impact are the provenance of mētis knowledge, and therefore 

predominantly outside the reach of the state. 

Environmental governance, designed to consider whole systems through activity 

like watershed management, building green infrastructure, or implementation of 

distributed resource systems (Burian 2010), is an approach that requires mētis 

knowledge. Scott’s conclusion that the state is constrained by its very nature and 
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constitution from behaving from mētis knowledge suggests the site of failures in 

state-led adaptive management.  

Attention therefore should be drawn to the gaps between state actors or state 

infrastructure. IRWM asks for all aspects of water to be considered together, as 

necessarily cyclical and linked. The result is that fragmented state institutions, and 

the physical landscape they manage, are brought together to consider holistically 

the hydrology (movement of water in relation to land). They must confront that the 

physical and institutional boundaries of their individual management are irrelevant 

in favor of natural hydrologic boundaries. The ability is still developing for the 

institutions to conceive of a continuous hydrology as one space for interrogation. 

The imagined and ingrained space between management systems also must be 

considered. It is to this need that the value of non-state actors becomes apparent 

in the IRWM Program, and as we shall see it is the regions that include participants 

from institutions with social or ecological knowledge that are more capable of this 

transition.  

2.6. Neo-institutionalism and Transition Management 

Neo-institutional approaches, also called new institutionalism, analyze how 

institutions shape action (Lecours 2005). Institutions, drawn from structuration 

theory (Giddens 1986 cited in: Bettini et al. 2015) are suggested to include formal 

and informal rules which impact systems, and link actors to various levels of control 

which in-turn impact rules. Further, as efforts towards sustainability have drawn 

more academic, management interests and governance systems themselves have 

been included in the problem set (Voß and Bornemann 2011). This further 
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strengthens the case that first generation environmental governance models, where 

the decision-making and management processes were external to the challenge, 

are now giving way to second generation models because governance is part of the 

challenge, and the space within which solutions will be created. As Voß and 

Bornemann (2011) summarize: 

From different research traditions such as ecology (Berkes, Colding, and Folke 

2002; Armitage et al. 2009), technology and innovation studies (Kemp 1994; Elzen, 

Geels, and Green 2004), and policy studies (Kenny and Meadowcroft 1999; 

Lafferty, Meadowcroft, and O'Toole 2004; Voß et al. 2007), efforts have been made 

to work out the implications of this shift in perspective for the design of governance 

arrangements.  

Efforts to innovate management and governance models for environmental 

management must include both technological or social invention, but also 

successful implementation of the new ideas (Mieg and Töpfer 2013). These 

institutional innovations were included in the United Nations Indicators of 

Sustainable Development in 2002 (DiSano 2002), revealing the importance of 

making transitions in how institutions permit or constrain environmental 

management and efforts at sustainable development.  

Transition management is described by other researchers as a technique for 

steering evolutionary long-term change in large socio-technical systems 

(Meadowcroft 2009), and has become key to achieving new environmental 

governance regimes (Farreny et al. 2011). This theory can clearly be associated 

with the case of IRWM in California. So too it describes the goal of environmental 
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governance. One could argue that environmental governance is the organizing form 

to achieve transition management. That said, in the case of IRWM in California it is 

not universally understood as a conscious effort to manage a transition, rather, 

many actors perceive the system as a new and perhaps not necessary bureaucracy 

managing development.  This understanding aligns well with Meadowcroft’s 

critiques that the notion of transition management omits a clear awareness of 

politics being necessary to governance. Among the challenges of IRWM as a system 

of governance in California is the tendency to subsume the political inside the 

managerial. 

Despite the changes underway, the administrative and regulatory structures of past 

management regimes remains significant, as the physical and institutional 

structures that manage social-natural systems for the most part remain under the 

control of state actors (Evans 2012). Because of this, these agencies lead efforts in 

environmental governance, and are the main actors when money is spent and 

things actually get done. As such, their institutional character and authorities create 

path-dependencies that the new governance regime must overcome.   

Management of water resources has been the site of a paradigm shift towards 

adaptive management (Pahl-Wostl et al. 2007), and integrated water management 

is seen as a governance model that lowers the transactional costs of cooperation in 

the management of water resources for the existing fragmented water resources 

management institutions (Lubell and Lippert 2011).  

Water resources management institutions are predominantly agencies of the state, 

either local government departments, state agencies, or special districts (Mullin 
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2009). These existing managers, as they are unevenly engaged with environmental 

governance relations, produce uneven impacts on social-ecological systems. The 

management systems themselves are becoming more adaptive, relying on the 

scientific method to adapt policy and management decisions to create better 

outcomes (Evans 2011).  

The approach of this dissertation aligns with the need for further case study and 

consideration of the uneven evolutionary process in transitions to adaptive 

management within or in place of existing institutional dynamics. 

2.7. Revealing Social-Ecological & Institutional Barriers to Adaptive Management 

of Water 

Adaptive management can be described as seeking to uncover and incorporate 

input and output externalities as well as unrecognized stakeholders into 

management activities.  Inclusion of new ideas and new actors is described in the 

sum of literature above. How people and institutions perceive the nature/city 

dialectic, how policy is influenced by scale and participation, and how transitions 

are undertaken all guide how efforts like the IRWM Program can be successful. This 

dissertation proposes that an explicit analysis of individual and institutional 

relationships within hydro-geographic space, and the nature of how water flows and 

is understood by people, will reveal the sites of failure in adoption and effectiveness 

of adaptive water management. So too, the capacity of participants to acknowledge 

and process the truth that collaborative governance and adaptive management are 

inherently political acts (Castree 1995) is a useful approach to improving outcomes 

(Meadowcroft 2009). 
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This draws from the nascent thinking of transition management within sustainability 

science (Bettini et al. 2015), and efforts to pursue new institutionalist analyses of 

transition arenas to better understand the evolutionary process of governance 

change (Brown 2005). 

In pursuit of this analysis, each of the four case study Integrated Regional Water 

Management Program regions in California were analyzed in four ways. First, two 

different scales were considered; management scale and social scale. Each region’s 

defined management boundary was compared to the scale of the hydrologic 

systems under management. Additionally, the participating institutions were viewed 

for their social proximity to the people who live and work within the management 

boundary. Second, the structure of the new collaborative institution in each region 

was considered for its breadth as compared to the program as envisioned by the 

voters, and each region’s output was categorized for its engagement with the 

principles and goals enunciated by the IRWM Program. Third, the participating 

entities were categorized to allow comparisons across the regions and to the 

statewide program design.  

This is an analysis of the formation of institutional collaboration and its territory of 

interest and authority. Participating entities are considered for their archetypical 

water management role, and gaps are uncovered where programmatic goals lack a 

champion within the program. Lastly, how the engaged institutions approached the 

task of becoming a single collaborative entity and the links to the challenges of 

integrated water management were reviewed. 



	 57 

This combination of who joins, how the group structures itself, the shared goals of 

the group and how the group collectively approaches this new activity is 

explanatory of successes in the case studies. Findings herein can be adapted to 

strengthen other adaptive and integrated water management efforts in California 

and more widely. 

2.8. Synthesis of the Theory 

Each of the lines of research described above are pursuing aspects of the 

relationships between people and nature, and how cities and institutions both 

impact and are impacted by those relationships. This dissertation, written within the 

dawning response to a changing climate, the tail-end of a massive global recession, 

and the fifth year of the most severe drought in California’s history as a state, sees 

these collected theories as coming together and being made real in the California 

IRWM program. Structurally the program is an effort by society to collectively 

manage a critical resource, seeking to produce new and innovative ideas by 

providing resources to encourage change. Deeper than the practitioners realize, the 

IRWM Program is engaged at the intersection of how society structures relations 

between infrastructure, nature and people, and how political power influences the 

relationships. The IRWM Program is framed as a policy of transition, producing 

experiments in governance and adaptive management. That said, there is much 

knowledge about transition management and institutional change that is poorly 

engaged by the practitioners of the program. Finally, IRWM is embedded in state 

power in unrecognized ways that constrain the breadth to which it can effect 

change. 
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In the following chapters, the observations about the Case Studies are grounded in 

these theories – the unevenness found can be directly related to challenges 

navigated well or poorly. In some cases, the Case Studies reveal that barriers 

described by theory have been overcome to achieve transformative change. In 

particular, the role of politics in adaptive management is made very clear in the 

Case Studies, while in-general the environmental policy literature has yet to engage 

concepts of social-nature. And while urban political ecology, in all the forms 

described above, has approached social-nature with deliberation, it has not reached 

into strong case study work to understand how human conceptions of nature 

impact transition management in applied venues like the IRWM Program.   

There is an intersection of theory visible in the IRWM Program in California.  This 

dissertation suggests that both the Program and the theory can benefit from 

acknowledging and exploring this intersection.  Water can no longer be divided in 

how people imagine its natural flows or manage it as a resource.  Achieving change, 

and a holistic approach to adaptively managing water requires overcoming social, 

ecological, and institutional barriers. 
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CHAPTER 3. METHODOLOGICAL APPROACH 

3.1. Approach to the Study 

Throughout the years during which I was a participant observer I came to see rich 

patterns of effort, and commonalities, in the four case study regions. My approach 

brought a theoretical grounding to my observations, making sense of how and why 

things turn out as they do. The different theories reveal depth and context to much 

of what is visible within the day-to-day of the Program, and linking the two provides 

opportunity to strengthen the outcomes. 

By focusing on the institutional flows of authority, practice and knowledge, I have 

sought to extract and disregard how charismatic individuals impact the process. It 

is true that in the case studies there are exceptional individuals that have outsized 

roles. This decision was difficult to make, and though the impact of individuals on 

institutions is well understood (Lowndes and Roberts 2013), it was left outside the 

scope of this study. 

The decision to include anonymous interviews was driven by the complexity of my 

relationship with the subjects of this study. Each interviewee was a participant in 

some aspect of the IRWM Program, in almost every case a professional colleague of 

mine. Understanding that the selection of who was interviewed was colored by my 

familiarity with the program remains at the core of how the interview material was 

used in my conclusions. Beyond the specific one-on-one interviews were countless 

interactions with participants across the regions and state throughout the years I 

was pursuing this research, that are certainly embedded not just in my method of 

research but also in my topic and theoretical pursuits. 
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As has been stated earlier, everything under consideration here is a moving target. 

For instance, towards the end of the data collection phase of the study a new Water 

Bond was passed by the voters within includes adjustments to the program, as was 

multiple drought-related policies. The IRWM Program in California remains a 

dynamic, living effort that is still being adapted to the mission it was designed to 

accomplish. 

3.2. Methods Used 

Three methods of observation and data collection were undertaken in pursuit of this 

research.  During the research and writing of this dissertation, I was employed by 

first a non-profit and then a University where my job responsibilities included 

engaging with integrated water management efforts across the region of interest, 

and statewide. Much of the background and conclusions are drawn from that 

immersive engagement with the subject, participants, and goals of the programs. 

Second, the materials produced at all levels of the program were reviewed for their 

construction, language and adherence to the wishes of the public who voted to 

create the program. These materials include the 2002 ballot measure itself and 

much of the trailing legislation that brought nuance to the program, the program 

and strategic planning documents produced by California agencies, and the notes, 

agendas, minutes, draft and final plans, implementation project proposals, and 

other material developed by the case-study regions. 

Third and lastly, as the research reached its final stages a series of significant 

actors in the IRWM effort across the state and in the focus regions were invited to 



	 61 

participate in one-on-one, anonymous interviews. These interviews were conducted 

over the summer and fall of 2014, most often at the office of the interviewee, or at 

a spot they designated. Only written notes were taken from a semi-structured line 

of questions, and kept secure in a designated notebook. Throughout the pages that 

follow those who were interviewed are referred to generally by their role in the 

IRWM Program or effort, rather than specifically as individuals. 

3.3. Data Collected 

The data used for analysis in this study were gathered from several sources. First, 

as discussed earlier, through my professional role I was embedded within the IRWM 

effort in three of the four case study regions, and was familiar with the fourth. 

Through this participant observation I gathered qualitative data and familiarity with 

the character of the collaborative efforts in each region (see Table 1 - Author's Role 

in Case Study Regions).   

Region Group / Effort My Role 

GLAC Leadership Committee Alternate to Voting Member 

GLAC Upper Los Angeles River Subregion Alternate to the Vice-Chair 

GLAC Disadvantaged Community Committee Member 

Santa Ana Land Use and Water Planning Pillar Public participant 

Santa Ana Disadvantaged and Tribal Communities 
Pillar 

Public participant 

Santa Ana OWOW 2.0 Development Contractor, author “Watershed 
Health Assessment” Appendix 

Gateway Gateway Water Management Authority Public participant 

Ventura Watershed Coalition of Ventura County No consistent participation 

Table	1	-	Author's	Role	in	Case	Study	Regions	

Second, the combined guidelines, plans and reports issued by the Department of 

Water Resources throughout the life of the program, and the grant applications and 

IRWM plans, as well as lists of implemented projects (see Table 2 - Documents 
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Reviewed) from the four case studies were gathered and mined for data. 

Participating organizations are also gathered from these reports (see appendix A). 

Agency Document Name 

California Water Code Section 
10530 

Integrated Regional Water Management Planning Act 

California Secretary of State Proposition 1 Water Bond, 2014 

California Secretary of State Proposition 84 Water Bond, 2006 

California Secretary of State Proposition 1E, 2006 

California Secretary of State Proposition 50 Water Bond, 2002 

California Secretary of State Proposition 13 Water Bond, 2000 

California Governor Brown Water Action Plan, 2014 

California Department of Water 
Resources 

California Water Plan, 2013 

California Department of Water 
Resources 

IRWM Grant Guidelines (Props 50, 84, 1E) 2005-2015  

California Department of Water 
Resources 

Draft Excerpts from: Strategies for the Future of IRWM in California, 2015 

California Department of Water 
Resources 

Emerging Investment Strategies for the Future of IRWM, 2012 

GLAC  Greater Los Angeles County Integrated Regional Water Management Plan, 2006 

GLAC  Greater Los Angeles County Integrated Regional Water Management Plan, 2014 

GLAC  Disadvantaged Community Outreach Evaluation Study, 2013 

GLAC  Memorandum of Understanding - Regional Water Management Group 2008 

GLAC  Memorandum of Understanding - Regional Water Management Group 2013 

Santa Ana Santa Ana Integrated Watershed Plan, 2002 

Santa Ana Santa Ana Integrated Watershed Plan, 2005 Update 

Santa Ana One Water One Watershed Plan 1.0, 2010 

Santa Ana One Water One Watershed Plan 2.0, 2014 

Santa Ana Santa Ana IRWMP “One Water One Watershed” Governance, 2013 

Ventura Integrated Regional Water Management Plan, 2006 

Ventura Integrated Regional Water Management Plan, 2014 

Ventura Watershed Coalition of Ventura County Governance Charter 

Gateway Integrated Regional Water Management Planning Grant Application 

Gateway Gateway Integrated Regional Water Management Plan, 2013 

Gateway Joint Exercise of Powers Agreement, 2012 

Table	2	-	Documents	Reviewed	

Lastly, following analysis of these other data, qualitative semi-structured interviews 

(see Table 3 - Interviews Conducted) were undertaken to collect further information 
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from participants in the programs across the state and within the four case study 

areas. 

Region Organization Interviewee 

Statewide California Department of Water Resources Two Director-level staff members 

Statewide California Department of Water Resources Manager-level staff member 

Statewide California State Water Resources Control Board Two appointed Board Members 

Statewide California State Water Resources Control Board Manager-level staff member 

Statewide Delta Stewardship Committee Director-level staff member 

Statewide California Legislature Sitting legislator 

Statewide California Legislature Legislative Director to sitting legislator 

Statewide California Legislature Consultant to sitting legislator 

Statewide Statewide Environmental Advocacy Organization #1 Director-level staff member 

Statewide Statewide Environmental Advocacy Organization #2 Manager-level staff member 

Statewide Statewide Environmental Advocacy Organization #3 Director-level staff member 

Statewide University of California, Los Angeles Member of the faculty 

Statewide University of California, Santa Barbara Member of the faculty 

Statewide University of California, Davis Three members of the faculty 

GLAC Public Agency Director-level staff member 

GLAC Environmental non-profit organization Director-level staff member 

GLAC Los Angeles Regional Water Quality Control Board Manager-level staff member 

Santa Ana Public Agency Director-level staff member 

Santa Ana Private Consultant Firm Director-level staff member 

Ventura Public Agency Director-level staff member 

Ventura Public Agency Manager-level staff member 

Gateway Public Agency Director-level staff member 

Table	3	-	Interviews	Conducted	

3.4. Data Analysis 

Each of the IRWM plans submitted by the four case study regions was analyzed in 

two ways. First, each plan includes a suite of proposed projects, and these lists 

were analyzed for the character of the project types. These projects were analyzed 

individually and collectively for adherence to the program goals of integrated and 

regional approaches to water management. By considering the primary and 

secondary goals of each project, and the breadth revealed by the suite of projects, 
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the integrated-ness of each region was scaled as compared to the others, to the 

program design and the goals enunciated in the founding law. 

Second, using key words developed from program documents and out of the 

interview responses, a content analysis was completed for each of the IRWM plans, 

and for several of the key statewide water management planning documents. A 

comparison between the plans was conducted by reviewing the density of concepts 

that the program and interviewees claim are key to the program.  
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CHAPTER 4. POLICY & PRACTICE OVERVIEW 

4.1. An Overview of Water Management in California 

The complexity of water management in California today evolved over the two 

centuries since European contact. The state relies on a unique set of water rights to 

apportion how water is used, while water itself is enshrined in the state constitution 

as being held in the public trust. The state has extensive natural water resource 

availability, primarily as a result of the Sierra Nevada Mountains, which run north-

to-south along the eastern edge of most of the state. Winter weather patterns 

cause significant accumulation of snow on these mountains, serving as a year-

round resource via the meltwater that flows to lower elevation. The Central Valley 

of the state has been drained from its historic role as a massive seasonal wetland to 

become one of the most vibrant agricultural landscapes in the United States. The 

urban centers of the state rely on massive infrastructure to supply imported water, 

built over the past century by federal, state and local efforts. 

In the state two main agencies are responsible for water management, the 

Department of Water Resources (DWR) and the State Water Resources Control 

Board (State Board). DWR manages the flow of water in the state, both for supply 

but also for flood risk management, while the State Board is responsible for water 

rights and water quality regulation. Both agencies play a very large role in the state 

because water is of such critical importance to the economy and environment. 
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4.2. Water Management in Southern California 

The moniker “Southern California” has a concrete meaning in the minds of most 

Californians, but generally has a contested physical boundary. For this dissertation, 

the region of study is a Southern California that includes the coastal draining 

watersheds of Ventura, Los Angeles, San Bernardino, Riverside and Orange County. 

Most of this region is a conurbation those outside the region consider “Los Angeles”. 

With about twenty million people, the region is home to 55% of Californians and 

almost 6% of Americans. 

The natural hydrology of the region has been rewritten by flood-control 

infrastructure, and land development driven by the dynamics of water provision 

(MacKillop and Boudreau 2008). Gone are the massive floods that re-worked the 

channel of the Los Angeles River, that brought millions of cubic yards of sediment 

from mountain to harbor, and that flooded huge swaths of the coast between Palos 

Verde and Camp Pendleton (Stein et al. 2007; Dark et al. 2011). Instead, the area 

is crisscrossed with an extensive flood-control network of concrete channels, made 

famous by Hollywood in movies like Grease, Terminator 2: Judgment Day, and The 

Adventures of Buckaroo Banzai Across the 8th Dimension. This system is remarkable 

in that, with few exceptions, when even the larger storms rain on Los Angeles, 

there is no dangerous flooding. Given the scale of the city, the mountains, and the 

storms, it is an engineering feat worthy of acclaim. Of course, it also has 

externalities that are now very well understood, like coastal pollution (Ackerman 

and Schiff 2003) and declining groundwater levels (Slade et al. 2014). 
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The history of Southern California can be narrated with the process of water 

resource management. More than 2,000 years ago people living in the region kept 

their homes safe from flood by choosing high ground while building check dams and 

other irrigation works to improve the landscape to their needs (Johnson 2000 cited 

in MacDonald 2007). In the centuries leading to the Spanish rule, when the 

Missions were built, these techniques were sufficient for prosperity. 

Among the first interventions by the Spanish was the mission system that ran up 

the length of California. The San Gabriel Mission was destroyed in a flood only five 

years after it was built. The location chosen appeared safe from flooding, but a 

massive storm system, the kind which comes on occasion to the region, brought 

the water up further than the Spanish could have imagined (Wagner 1935).  

With the influx of settlers, first Spanish, then Mexican, then American, the region 

developed following the contours of the natural hydrology. Like most of the major 

rivers of the region, sections of the Los Angeles River experienced year-round flows 

because of rising groundwater from the inland valley aquifers. Transverse mountain 

narrows reveal shallow bedrock that forces groundwater into the streambed. The 

Los Angeles River supplied water to one of the largest Native American villages in 

the region, called Ya-ngna, and later to the first Pueblo. The celebrated zanje 

madre (mother ditch) drew these perennial flows to irrigate the fields on land that 

now hosts Los Angeles Union Station and the city jail; some of the most 

concentrated commercial / light industrial land outside the ports. 

The pre-urban landscape of Los Angeles was actually remarkably wet, contrary to 

the broad public imaginary of the region. Early writings by European explorers 
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considered it “well watered” (Gumprecht 2001). Residing in a Mediterranean 

climate, the city-region receives punctuated winter rains with long dry seasons 

between. Because of the topography and the dynamics of the Pacific Ocean, on-

occasion the region receives short-term storms of significant intensity. A 1914 

storm brought 16 inches downtown and over 40 inches in the San Gabriel 

Mountains in just four days. One spot near the coast received 1.5 inches in one 

hour (Bigger 1959).  

Rainfall across the region varies with topography, with the coastal plain and inland 

valleys receiving much less than the high San Gabriel, San Bernardino and San 

Jacinto Mountains, which are predominantly protected from development by the 

four Southern California U.S. National Forests. The landscape below is dominated 

by urban development, though at the extremes east and west of the study region 

there remains plentiful agricultural land. 

When moist ocean air moves ashore, it can produce massive amounts of rain. 

Storms run into the steep transverse range mountains and as it cools, it rains. 

Records suggest that the intensity of rain near the peaks of those mountains can 

reach inches per hour, and feet per storm. In 1934 in Bel Air, a community on the 

south facing slopes of the Santa Monica Mountains, over fifteen inches of rain fell in 

under twelve hours (Davis 1998). When rain falls, the water flows down steep 

tectonic uplift slopes very rapidly - carrying sediment and debris (McPhee 1990). 

For all the hazard the huge storms can bring, for the most part the climate of Los 

Angeles is benign. The average rainfall throughout the city is about sixteen inches 

per year falling during the October to February wet season. That average is 
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misleading, for the median annual rainfall is only fourteen inches, and in the record 

between 1952-2002 only fifteen years were within 25% of the average (between 13 

and 21 inches). The pattern is one of variability, with most years under the average 

and an occasional year very much above the average (Council for Watershed 

Health, unpublished data 2012).  

The interaction of rain and the steep mountains can drain significant high-energy 

flows into the settled landscape. For instance, the upper watershed of the Arroyo 

Seco, a tributary of the Los Angels River, and only 15 miles from downtown, 

averages forty inches per year (State Water Resources Control Board 2006). The 

need to control for these flood waters created the Los Angeles County Flood Control 

District, whose first infrastructure was debris basins and check-dams throughout 

the foothills around the growing metropolis. Each of the other counties within this 

study area have similar institutions and infrastructure to protect people and 

property. 

Throughout the region are numerous unconfined and semi-confined aquifer 

systems. The inland valleys, in particular, are characterized by deep basins of 

relatively coarse material swept down from the mountains over millennia. Two 

major valleys, San Fernando and San Gabriel, both contain large unconfined 

aquifers that in predevelopment were charged with sufficient water such that rising 

groundwater entered the Los Angeles and San Gabriel rivers as they exited the 

valleys through “narrows”. These perennial flows were critical to the early 

settlements of native populations and European, Mexican and American settlers.  
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The Santa Ana and Ventura rivers have similar systems, as does the smaller 

Calleguas Creek. The San Jacinto River has an inland valley terminus in all but the 

wettest years, where it can dramatically push through to join the Santa Ana 

watershed.  

The coastal plains overlie semi-confined aquifers, formed by the deposition of 

materials by the rivers of the region (Reichard et al. 2003). These aquifers are 

critical components of the regional water supply, and historically and now through 

mechanical means are recharged within the high-permeability soils at the outlets of 

the river narrows (forebays). Further south the confining layers of fine sediment 

transported by the rivers limit surface conductivity to this groundwater. 

The groundwater components of the natural hydrology may at first seem detached 

from the questions of flood control. In pre-development the groundwater system 

was naturally and widely connected to the surface flows (McWilliams 1946). Today, 

this is less the case because of the quality of the urban impervious surfaces. The 

Metropolitan Water District of Southern California has estimated that the 

groundwater basins of the Los Angeles city-region have over 1 million acre-feet of 

unused capacity for water storage (well over 300 billion gallons). Buildings, roads 

and flood control concrete substrates block the surface flow from recharging 

groundwater basins. One of the multi-benefit solutions proposed for a renegotiated 

watershed management includes getting more runoff into the groundwater system. 

This is known to accomplish reduction of flood flows and stormwater pollutant 

transport all while providing additional groundwater that can be extracted as a 

supply source for the region. 
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As the city of Los Angeles boomed in the late nineteenth and throughout the 

twentieth century (Keil 1998; Hise 1999), a several decades-long period passed 

where the occasional serious winter storms were absent. Winter storms came, but 

none were of significant hazard. Between the 1910 and 1930 the population 

climbed from 170,000 to 2,209,000 (Soja and Scott 1998), with two major flooding 

events spaced in 1914 and 1934. Most of those new people had no experience, nor 

any way of knowing how dangerous the winter rivers could be. During this time the 

flood plains of the Los Angeles River filled in with homes and businesses. 

After the 1914 floods the County began steps towards a more coherent flood 

control system, creating a Board of Engineers on Flood Control, and in 1917 this 

and another related government body were combined to form the Los Angeles 

County Flood Control District (Bigger 1959). The district was charged with designing 

and overseeing the application of a county-wide flood control plan. The US 

Congress approved the Army Engineers to complete protection measures of the 

harbor (completed in 1921), and a county bond was passed to complete other 

diversion projects (completed in 1924). Additional work was completed in response 

to the growing population, via local bond funding. These relatively small-scale 

works were primarily mountain check-dams (meant to diminish discharge), 

however as the economic depression of the mid-1930’s began, support within the 

electorate for bond funding was lost. 

Following the 1934 floods, the County appropriated emergency funds for needed 

infrastructure, and the US Congress was persuaded to send the Army Engineers, 

who began planning in 1935, and through 1938 utilized Federal relief funding for a 
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series of works. A major Federal flood control program was passed in 1936, which 

in Southern California resulted in the Los Angeles River project. Initiated in 1941, 

the river was channelized by the Army Engineers in collaboration with the County, 

and the Flood District was given operational control of the system once it was 

complete. 

In 1985 the Los Angeles County Department of Public Works (DPW) was created by 

merging the Flood Control District, the County Road Department, and the County 

Engineers (Green 2007). DPW manages the flood control network for the entire 

County, working together with cities who are responsible for storm drains which 

discharge to the county network. DPW is also responsible for dam operation, and 

“spreading grounds” (where water is intentionally left to infiltrate to groundwater) 

throughout the County. 

Today, the infrastructure of flood control in Los Angeles is stressed. The largest and 

most iconic system, the Los Angeles River, was designed to hold the 1-in-100-year 

statistical storm. The engineering understood how this storm would arrive at the 

river, and designed it accordingly. That design, however, did not foresee the extent 

to which the Los Angeles River watershed would urbanize. Today, the river is 

managed very carefully because, if that 1-in-100-year storm were to come, it is not 

certain the river could contain it.  In January 2016 the Army Corps of Engineers 

were provided emergency resources to bolster sections of the river with barriers 

that increase the channel capacity, in response to heavy winter rains that 

threatened to over-top the channel near the upstream end of the Glendale Narrows. 
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Here, as with most places, the extensive network of water resources agencies was 

constructed without a strategic plan, over long periods (Hughes and Pincetl 2014). 

Most agencies both public and private were intentionally designed to have 

separation between agencies, and between water under control and that which is in 

the environment. The system sees water clearly as an economic resource, and only 

on-occasion imagines it as an ecological imperative. The image of water as a social 

resource is tightly constrained – it is perceived as good only when in an institutional 

frame, under control. When outside that context it is assumed as a social cost, for 

example as flooding or the cause of coastal pollution. Because of these distinctions, 

the economic or social resource is often imagined lost and unrecoverable once it 

spills into the ecological category. The existing infrastructure and management 

systems of Southern California, as in most places, are designed specifically to 

leverage this understanding: we dispose of bad water in the ecological space, and 

must spend dollars and energy to convert ecological water into a substance of 

social good. Effluent from treatment plants (in actuality very clean water) and 

pervasive stormwater runoff (clean as it falls but no longer clean once it moves 

across the city) are both directed to the ecological – bad water into bad water. 

Water supply in particular is institutionally complex in Southern California.  One 

way to consider the scale of water is to look at watershed, supply-shed, and sewer-

shed. For instance, there are parts of the region where water entering a home in 

the Los Angeles River Watershed comes primarily from the Sacramento Bay Delta, 

and when flushed goes to a treatment plant that discharges to the San Gabriel 

River Watershed. The path of that water can be institutionally circuitous. 
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We can follow a drop of water, falling on the western slopes of the Sierra Nevada 

mountains. As it moves through the natural streams of the mountains it will likely 

come upon a storage reservoir, managed by a state, federal or county operator. 

The droplet is released downstream into the system, eventually arriving in the 

Sacramento Bay Delta. This waterbody is overseen by multiple agencies, but let’s 

for sake of argument put the Delta Commission as the primary. Our droplet is then 

pumped out of the Delta, using pumps so powerful they can reverse the flow of the 

entire estuary, by the California Department of Water Resources on behalf of the 

State Water Project contractors. This collection of agencies buys water from this 

aqueduct system, paying off the financing of its construction. Down the aqueduct 

the droplet goes, now under the control of the Metropolitan Water District of 

Southern California (MWD) and its member agencies. Once arrived in Southern 

California, it is infiltrated into the groundwater basin for storage by the Los Angeles 

County Flood Control District. In the groundwater basin, though still owned by a 

Metropolitan Water District member agency, it is now subjected to the authority of 

a Watermaster and perhaps a Water Quality Authority. Watermasters uphold the 

rules of a groundwater basin adjudication, a court ordered settlement regarding 

ownership and use of groundwater. Water Quality Authorities have several 

structures, but in-general are responsible for cleaning groundwater that has been 

previously polluted by industrial processes, often dating back to the beginning of 

the 20th century. 

The water droplet now gets pumped from the ground by an MWD member agency, 

and transferred to a water retailer. In this transfer one of the agencies treats the 

water to drinking water standards, and the retailer distributes the water to 



	 75 

consumers. Consumers use the water for irrigation or household or commercial 

applications.  

Our droplet ends up in a shower, and enters the sewer system. Droplets that 

irrigate lawns follow a different path. Once in the sewer system, the droplet is the 

responsibility of a Sanitation agency, which draws it into a treatment plant. Our 

droplet is treated to the legal quality for discharge, and then sent out into a 

stormwater drainage system, back into the authority of the Los Angeles County 

Flood Control District, where, under the force of gravity, our droplet arrives at the 

ocean. 

Another droplet, though, from the treatment plant may be used as reclaimed water 

for any number of purposes. In this case, let us consider its journey to a coastal 

injection well. These wells are used to push reclaimed (and in some cases potable) 

water into the ground to maintain a hydrologic barrier to salt-water intrusion. 

Groundwater basins that are pumped too low face a negative pressure gradient to 

the nearby ocean, allowing salt water to intrude. The droplet we follow travels from 

the treatment plant under control of a groundwater basin manager to the injection 

well managed by the County Department of Public Works. Once in the ground, this 

droplet is owned by a MWD member agency, who can pump, treat and sell to a 

retailer as was described above. 

The flow path of these droplets is physically complicated, to be sure.  However, the 

institutional flow-path is even more complex, and represents both the 

industriousness of prior generations of water managers, but also the largest 

challenge to overcome in a move towards integrated and adaptive management. 
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Generally, both professionals and lay members of the public understand the water 

resources of Southern California to be the product of engineering. William 

Mulholland, the first director of the Los Angeles Department of Water & Power, 

tamed (stole, or borrowed, depending on who is asked) the snowpack runoff from 

eastern Sierra Nevada Mountains at Owens Valley, and supplied the city with the 

water it needed to grow (Norris Hundley 2001). The first seeds of the illusion that 

Los Angeles would be desert without the aqueducts were planted by the city and 

land developers to justify the expenditure. At the time imported water provided a 

bounty well above the native possibilities, and today is relied upon to supply the 

massive populations (Carle 2004).  

This illusion of barely escaped desert conditions, however, plays a significant role in 

the inability to imagine the linkages between the good and bad water of the city to 

the hydrologic cycle, because it is felt that if the engineering fails there would be no 

city, either washed away by floods or parched by the aridity. This is dissonant with 

the annual rains that can at times bring mudslides, flooded streets, death and 

destruction (Davis 1998), or the ongoing drought in 2015 which is seen as a 

reminder of the region’s desert roots. Southern California has grown well beyond 

the ability of the native water to adequately supply the population and industry, but 

to make sustainable water policy and engineering requires first a major shift in the 

perception of native water supplies, and the boundaries between good and bad 

water. 

As water resources management came under scrutiny in the 1990’s in Southern 

California (as elsewhere), the chief complaint was that of disconnected and 
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uncoordinated activity by non-transparent and non-responsive government 

agencies (Kenny and Meadowcroft 1999; Green 2007). The inefficiencies of this 

government action was thought chiefly to blame for environmental degradation, 

and also as the “lowest hanging fruit” of problems that would result in significant 

positive change. 

Within the past twenty years, the Los Angeles region has turned to questions that 

frame stormwater, and to a lesser extent recycled water, as resources in service of 

the population and economy (Green 2007). Rain is being considered as a way to 

recharge groundwater basins from which drinking water is drawn (Dallman and 

Piechota 2009; Niemczynowicz 1999). Recycled water is being widely considered an 

option for direct-reuse (Meehan, Ormerod, and Moore 2013). With this work comes 

complex and challenging questions. For instance, planning underway at Tillman 

Water Reclamation Plant in the city of Los Angeles suggests that 100% of the 

effluent flow will eventually be put to direct use either as irrigation or groundwater 

recharge (City of Los Angeles Department of Public Works Bureau of Sanitation, 

personal communication, 2013). Currently, this same volume when discharged into 

the Los Angeles River plays a significant role in the riparian and aquatic habitat that 

has adapted to artificial conditions there. There is ongoing discussion of what 

responsibility exists to a “natural” area that has come into being because of the 

artificial, unseasonable flows that are now in the river.  

Efforts at integration, stakeholder participation, and adaptive management have 

been undertaken, in various ways, by agencies throughout the Los Angeles region. 

Some has been driven by the California Integrated Regional Water Management 
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Program, some through the force of an enlightened agency or elected leader. One 

example is the City of Los Angeles Bureau of Sanitation and Los Angeles 

Department of Water and Power Integrated Resources Plan, developed first in 

2008. This planning process sought to align the two departments’ responsibilities, 

capital improvement planning, and to develop ways to bring recycled water and 

captured stormwater from Sanitation’s control and into LADWP’s. The plan was 

recognized with awards at the national and international scale. Today, the plan is 

being updated under the moniker “One Water Plan for Los Angeles”, and is again 

pushing the boundaries of the existing governance model to achieve greater 

integration and efficiency. 

There are countless examples at various scales of the bureaucracies of the region 

working to integrate operations and planning. Not all are equal, and not all attain 

the stakeholder engagement that true adaptive watershed management demands 

(France 2005). Chief among these new governance models are the four state-

approved regional water management groups that have formed to implement the 

Integrated Regional Water Management Program. 

4.3. California Department of Water Resources 

The Department of Water Resources was created in 1956 as the state agency 

responsible for planning, constructing and managing the State Water Project, one 

of the largest water conveyance systems in the world. Since its founding, DWR has 

received other roles from the legislature, with Integrated Regional Water 

Management among them. The California Water Plan, updated every five years, is a 

significant piece of the Department’s ongoing mission. DWR’s mission today is: 
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The Department of Water Resources (DWR) is responsible for managing and 

protecting California’s water. DWR works with other agencies to benefit the 

state’s people, and to protect, restore and enhance the natural and human 

environments. (retrieved October 25, 2015 from: 

http://www.dwr.water.ca.gov) 

Though integrated management or water was being engaged by regional or local 

institutions in California as early as the 1970s, the Integrated Regional Water 

Management Program as instituted by the voters in 2002 was originally available to 

four state agencies, Department of Water Resources, the State Water Resources 

Control Board, the Department of Health Services, and CalFED (since shuttered). In 

the years since as the program was developed it evolved to be solely the 

responsibility of the Department of Water Resources (DWR). The process instituted 

by DWR provides grants to approved conglomerations of local and regional 

institutions that came together to consider regional needs and goals. In the past 

eight years, this process has created forty-nine IRWM regions, made grants to 

produce IRWM plans, and then granted funds to implement projects (for the most 

part infrastructure) in pursuit of the planned goals. 

DWR describes the program thusly: 

Integrated Regional Water Management (IRWM) is a collaborative effort to 

manage all aspects of water resources in a region. IRWM crosses 

jurisdictional, watershed, and political boundaries; involves multiple agencies, 

stakeholders, individuals, and groups; and attempts to address the issues and 

differing perspectives of all the entities involved through mutually beneficial 

solutions. (last retrieved October 31, 2015 from: 

http://www.water.ca.gov/irwm/grants/index.cfm): 
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DWR recently completed the 2013 update of the California Water Plan, a document 

required by the California Water Code via Senate Bill 672. In that planning process, 

DWR focused on “investing in innovation and infrastructure”, with aspects of vision, 

sustainable water use, and reliable water supplies (retrieved on October 31, 2015 

from: http://www.waterplan.water.ca.gov/cwpu2013/index.cfm).  

As a process that blends the command-and-control management available to a 

state agency and the work of adaptive management, the California IRWM Program 

is targeted at the need to transition from technocratic and single-purpose 

management structures. The traditional “siloed” approach to water management is 

seen as unsustainable, for both biophysical and economic reasons, and IRWM was 

instituted to encourage integrated, multi-benefit water resource planning and 

projects. 

There is mixed opinion within the management systems about the effectiveness of 

IRWM, and researchers have found that the status quo has been sustained, rather 

than upended, by the process (Lubell and Lippert 2011). Interviews with DWR staff, 

and public presentations by the Department makes clear that IRWM is seen as 

necessary to the future success of their institutional mission of managing and 

protecting California’s water. The Water Plan update 2013, and the strategic 

planning for the future of IRWM express these values, and will undoubtedly result in 

additional regional work directed by DWR via competitive funding.  

The State Water Resources Control Board (State Board), similar in stature to DWR, 

was engaged with the state-level IRWM effort at the outset, however has since 

become less significant in the process. The State Board is the state-level regulatory 
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body for water quality and water rights management. Calls from the regional 

actors, as well as DWR, is asking for the State Board to reengage with the program 

because the absence of the regulators in planning and implementation projects is 

now seen as problematic. This idea of “alignment” between the state agencies, and 

between the state and federal agencies, was among the most-often cited needs by 

regional representatives at the April 2013 Integrated Water Management Summit 

and Conference in Sacramento.  

4.4. Integrated Regional Water Management Program 

In September 2002 California Senate Bill 1672 was passed, approved and 

chaptered as the Integrated Regional Water Management Planning Act of 2002. This 

legislation created the authority for the California Department of Water Resources, 

the California State Water Resources Control Board, the California Department of 

Health Services and/or CalFED to prioritize funding for plans, projects and 

programs. This program was California’s effort to inculcate integrated water 

management (IWM) statewide to confront the significant water resources 

challenges found in the state. This legislation followed a regional effort, funded 

from Proposition 13 in 2000, where the Santa Ana Watershed Project Authority 

(SAWPA) was granted $235 million to engage in integrated water planning. SAWPA, 

through intent and action became the pilot and leader for the IWM effort being 

expanded statewide. In November 2002, voters approved Proposition 50 that 

provided $500 million in support of the IRWM Program. Since, three Water Bonds 

have been passed that provide additional resources. Propositions 84 and 1E (2006) 
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with a combined $1.3 billion and Proposition 1 (2014) was passed by with $510 

million for the IRWM Program. 

In the years since the program was created, the California Department of Water 

Resources (DWR) has recognized forty-nine regional water management groups. 

Most have completed at least one Integrated Regional Water Management Plan 

following guidelines provided by the state and selected, funded and built at least 

one round of regional water management projects using the associated bond funds.  

Questions remain, however, if this effort has successfully achieved the goals of the 

legislature in 2002, which added the following language to the California Water 

Code: 

Section 10531(a): …It is the intent of the Legislature to encourage local 

agencies to work cooperatively to manage their available local and imported 

water supplies to improve the quality, quantity, and reliability of those 

supplies. 

And:  

Section 10531(c): The implementation of the Integrated Regional Water 

Management Planning Act of 2002 will facilitate the development of integrated 

regional water management plans, thereby maximizing the quality and 

quantity of water available to meet the state's water needs by providing a 

framework for local agencies to integrate programs and projects that protect 

and enhance regional water supplies. 

These two sections show the legislature’s intent to encourage the tenets of adaptive 

management in the words “work cooperatively to manage” and “agencies…integrate 

programs and projects”. However, nowhere in the chaptered SB 1672 is the term 

stakeholder found, nor is there reference to working outside the water sector: the 
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bill provides guidance for local and regional agencies to partner to achieve regional 

plans, funded by state-level agencies. And though they are encouraged to 

participate, the program is not designed to teach them how – it is embedded from 

the beginning that the integration process is foolproof if only there are dollars to 

support trying. This study, and others, demonstrate that this is untrue.  

Water resources management institutions that participate in IWM in California are 

predominantly local government departments, state agencies, or special districts 

(Lubell and Lippert 2011). These existing institutions and their programs are 

unevenly engaged with environmental governance relations and therefore produce 

uneven impacts when attempting adaptive management. The water resources 

management challenges faced by the state exist in overlapping and discontinuous 

scales (Benson et al. 2013; Cash et al. 2006) while being embedded in the nature 

of state action (Lebel, Garden, and Imamura 2005). This combination is both the 

reason why IWM has been brought to bear, but also is the framework within which 

IRWM is being attempted. 

At its core, SB 1672 instituted a command-and-control process to achieve regional 

adaptive management, with all the discomfort and contradiction that implies. This 

can be properly seen as both oxymoronic and representative of an ongoing 

paradigm shift. As the regions have engaged with the state guidance a variety of 

environmental governance regimes have been produced.  As such, IWM in 

California exists somewhere between the old paradigm of centralized government 

control and the new (or hoped-for) stakeholder-driven environmental governance.  

In the years since this legislative action, the implementation of these ideas has 
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brought new environmental governance regimes into being as adaptive 

management was attempted, with varying levels of vigor, throughout the existing 

institutional landscape. 

IRWM in California is still evolving. Its current form is neither fully dominated by 

the earlier modernist bureaucracies tasked with implementing these new forms of 

governance, nor has it generally achieved multi-stakeholder integration and 

adaptive management. This study of four regions in Southern California including 

Greater Los Angeles County Integrated Regional Water Management (GLAC, or 

GLAC-IRWM) and the One Water, One Watershed Plan (the Santa Ana IRWM effort, 

or OWOW), the Watersheds Coalition of Ventura County, and the Los Angeles 

Gateway Region Integrated Regional Water Management tests theories of scale, 

adaptive management and social nature as explanations for uneven outcomes 

achieved by these four cases.  

4.5. Legislative Engagement with IRWM Program 

Throughout the years since the IRWM Program was first instituted, at both the 

managerial level of DWR and the legislature, guidance and requirements have been 

added to better encourage accomplishment of the program goals. In general, the 

individuals at the regional level are annoyed by this, because the program was 

already a very complex one, and the added precision to them feels a burden. But, 

because the program itself was a transition management experiment, the policy-

level stakeholders have remained engaged in tweaking the program to better 

accomplish the innovation and improvement promised. 
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A useful example of this is 2009 Senate Bill 790 (Pavley), which was crafted in 

response to the observation that the integrated water management efforts in the 

state had failed to address stormwater as a potential resource (anonymous 

personal communication, 2013). The bill expanded the type of regional groups and 

plans that were eligible for Proposition 50 and 84 IRWM funding. It was one of a 

series of implementing legislations that pushed state agencies to engage the 

regional water management groups in particular types of planning and 

implementation projects (anonymous personal communication, 2013). SB 790 was 

a “permissive” law, that is, it provided a mechanism for action rather than a 

requirement to act. It was created in response to a sense that IRWM planning was 

focusing on flood and water quality issues, and that the resource potential for 

stormwater wasn’t being engaged sufficiently in the planning or implementation 

efforts. For this reason, SB 790 created a way to fund stormwater resource 

management plans that would encourage local agencies to consider stormwater 

runoff as a water supply resource. It joined legislation that had created clean beach 

and flood corridor habitat goals for IRWM funding, the authors of which sought to 

provide IRWM funding to support these planning efforts (anonymous personal 

communication, 2013). Because SB 790 was permissive and the IRWM funding 

agencies were not asked to create a funding program for these activities, no agency 

initiated funding for a stormwater resources management plan anywhere in the 

state (anonymous personal communication, 2013). 

SB 790 enumerates challenges and opportunities, and describes the content 

required to develop a stormwater resource management plan. By no means 

exhaustive, the language of the code instead focuses on the linkages to other 
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efforts underway. This strategic approach leveraged existing management efforts to 

incorporate stormwater resource planning. The language of the statute first 

narrates the opportunities that accrue when stormwater runoff is considered a 

resource, including the mitigation of pollutant transport from urban surfaces to 

water bodies, and the inclusion of groundwater replenishment in project design. 

Using new development and redevelopment as a mechanism to redesign the 

relationship between the urban surfaces and stormwater is also encouraged. The 

types of landscapes that would appear in urban spaces to manage stormwater as a 

resource would achieve other environmental and social benefits from greening, 

habitat patches, and increased cleanliness of in-stream flows. The opportunity to 

install new open and recreational space is also highlighted, as is the potential for 

these projects to benefit air quality and help mitigate urban heat island. 

SB 790 goes on to describe the current challenges, including the pollution caused 

by urban runoff and that there is significant financial and political investment 

embedded in the current management paradigm. It also addresses the impact 

climate change will have on California, including the loss of snow pack that is both 

relied upon, and for which significant infrastructure is in-place to manage. Those 

infrastructures are improperly sized and are not designed to operate for rainwater 

capture instead.  

Lastly, the code describes the components of what should be included in 

stormwater resource management plans, which in a way is a restating of the goals 

of the IRWM Program and the intent of the IRWM plans. Of critical importance is a 

watershed approach, whereby the physical features of the landscape and the flow 



	 87 

of water become the boundaries of the management effort. So too, it requires the 

principles of adaptive and integrated management. This means the inclusion of 

water quality requirements from both point-source dischargers but also nonpoint 

source flows as drivers for stormwater resource planning. It insists that the 

community be part of both planning and implementation, and that the projects 

designed by the plan be each capable of providing multiple benefits (in this way it 

strengthens the IRWM Program language). 

The drive for multiple benefits leads the statute to describe what those benefits can 

be, and it includes augmenting groundwater, controlling pollution, reestablishing 

natural hydrologies, creating habitat or recreational space, and benefitting land-use 

decision-making. The projects must be designed to reduce impervious landscape, 

increase capture of stormwater for beneficial use, and to support low-impact-

development principles which include greening. 

This section of the code breaks no new territory, and in fact legislation rarely does. 

Rather, it describes and permits certain activities that are understood by some, but 

not yet engaged with most. 

Two legislative staff members were among the anonymous interviews of this 

dissertation, both of whom are very familiar with the Proposition 1 Water Bond, and 

one was part of the team that crafted SB 790. Both shared that the legislation had 

been constructed as a partner to components of the integrated regional water 

management process and the failed 2009 Water Bond which later was rebuilt into 

Proposition 1, passed by the voters in 2014. Both revealed that the failure of SB 

790 to be engaged by the state or regional agencies of water management was an 
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issue they wished to overcome, and in-fact Proposition 1 makes adherence with the 

requirements of SB 790 part of the mechanism by which funding for stormwater 

management will be allocated. What began as permissive law in 2009 was, in 2014, 

turned into a required component of a part of the Proposition 1 funding. 

For the three interviewees working within the State legislative process the most 

significant challenge to stormwater resource management remains that the ideal of 

integrated planning has not yet been achieved in the regions. IRWM was intended 

to be a seed process, where the regions were given the resources to integrate, 

upon which time they would realize that it was in their economic best interests to 

work together. All three agreed, however, that this idea has not yet settled in the 

regions.  

Interestingly, the State Water Resources Control Board Clean Beaches program had 

been adjusted slightly based on language of SB 790, however was never activated 

because of prior funding rationales that exhausted available resources (helping 

implement beach dry-weather low and stormwater diversions to treatment plants). 

An interviewee staff member of the Board felt that LID systems at beaches were of 

low-priority, as beach contamination was primarily bacterial, and that stormwater 

isn’t the main contributor of bacteria in most places in California.  

A staff member of the Los Angeles Regional Water Quality Control Board when 

interviewed shared that SB 790 had not been used as a resource during the 

creation of the 2012 Los Angeles County MS4 permit. In response to my interview 

request the interviewee had reviewed SB 790, and agreed that the MS4 

encouragement to craft “Enhanced Watershed Management Plans” would put local 
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jurisdictions in a strong position to compete for funding under any future grants 

based on SB 790. The MS4 has been both lauded and criticized for linking 

stormwater quality mitigation to stormwater capture as a supply. Critiques suggest 

that recharge will be infeasible in most locations due to hydrogeologic 

characteristics, because of legacy pollutants, or due to excessive cost. It is also an 

example of prescriptive regulation, that is, enforcing how one complies rather than 

just if one complies, and therefore many of the permittees are dissatisfied. Those 

who applaud the effort reason that the regulatory teeth of the MS4 will encourage 

the permittees to engage with other beneficiaries to produce integrated plans and 

multi-benefit solutions. These goals of the MS4 are directly in-line with the goals of 

the stormwater resource management plans described in SB 790, and ultimately 

the IRWM Program. 

A director-level staff member of an environmental non-profit organization 

interviewed suggested that a “culture of flood control” was still pervasive in the Los 

Angeles region, as most leaders at water resources agencies are engineers who 

received training 20-40 years ago, and that the cultural change within those 

agencies would be a generational effort.  

To summarize, these experts agree that stormwater remains a resource that is 

underutilized, providing an opportunity. They differ, however, on how significant the 

opportunity is, and about the correct path to accomplishing the goal of increasing 

local resources through stormwater management. For members of the state 

government, the problem is one of appropriate funding and other state support for 

a changing water resource management paradigm. For members of the local 
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engineering and watershed management community, the question focuses more 

strongly on incentives and disincentives that are embedded in the existing system, 

and how to overcome these challenges with technology, education or advocacy.  

The interesting link, of course, is to see how the legislature forms guidance to the 

regional actors, and how those actors get or do not get the message. SB 790, as 

permissive legislation, perhaps was easier to pass because it did not create required 

activity. Of course, five years later the legislature has now reached back to the 

permissive guidelines and mad them a requirement. 

SB 790 is but one example of many ways that the legislature, and Department of 

Water Resources, have adaptively managed the IRWM Program to improve its 

outcomes. Other changes include links to disadvantaged communities, climate 

change, and groundwater pollution, to name only a few. 

4.6. Synthesis of Policy & Practice 

Water management throughout California evolved over time and today is barely 

effective, at times wasteful, and understood by most as unsustainable.  Climate 

change, aging infrastructure, taxpayer apathy and population growth all exert new 

pressures. While there is innovation in technology that is changing water practice, 

the most significant change underway is revising the system of laws and 

authorities, and the collection of existing institutions. Change is being pursued not 

as an evolutionary process, but rather a revolutionary one. 

The IRWM Program was crafted to pursue critical needs of today, while encouraging 

a more paradigmatic change over the longer term.  Originally thought to be a 5-
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year project, IRWM practitioners at multiple levels understand the transition sought 

will take a much longer time.  This longer-view is visible in the work at the 

Legislature, which continues to tweak and add to the Program, with AB 790 as one 

example among many.  And the California voters, notably, have approved several 

new ballot initiatives that provide additional resources to the program.  

In summary, the IRWM Program is a case-study in adaptive experimental 

governance.  It is not unique, in-fact introducing and using integrated water 

management is a global change underway.  In the following chapter the case study 

IRWM Program regions are described, each achieving successes, and facing 

challenges, in the effort to rise to the moment, and accomplish this transition. 
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CHAPTER 5. CASE STUDIES 

5.1. Geographic Setting Overview 

The four IRWM regions described here are in Southern California. Each region is 

named for its general geography, and are Greater Los Angeles County (GLAC), 

Watershed Coalition of Ventura County (WCVC), Santa Ana One Water One 

Watershed (OWOW), and Los Angeles Gateway Region Integrated Regional Water 

Management (Gateway) (see  
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Figure 1 - Study Area, page 8). The region is characterized by its Mediterranean 

and arid climates. Cool winter rains drain across extensive coastal plains and inland 
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valleys off the transverse San Gabriel, San Bernardino and San Jacinto Mountains in 

the north and east. To the west and south is the Pacific Ocean.  The region holds 

about 20 million residents, about 55% of the population of California and about 6% 

of all United States residents. Most of the land area of the coastal plain and inland 

valleys has been converted to urban or agricultural land use. This results in 

extensive runoff during storms, where impervious surfaces drain rain quickly to the 

ocean. The mountain areas are primarily in Federal hands as National Forests or 

National Monuments. Some land is also protected open space under state and local 

control. 

Groundwater was in abundance when European settlers first arrived. Coastal 

pressure aquifers, and highly porous valley unconfined aquifers have since been 

pumped extensively, leading to salt-water intrusion and land subsidence. 

Of the four IRWM regions under study here, GLAC is the most populated, and 

OWOW is the largest in area. Gateway is the smallest, most densely populated, and 

is entirely within the larger GLAC. WCVC is in between the others in both size and 

population.  The four IRWM regions have a slightly different governance structures, 

and are led by very different organizations. Participation in each varies greatly both 

in number, frequency and institutional home of the participants.  

GLAC is led by the LA County Flood Control District, which itself is one component 

of the LA County Department of Public Works. The region is assembled from five 

sub-regions, each geographically distinct and managed by a separate body of 

participants ( 
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Figure 4 and Table 4). Each subregion submits their contribution to planning and 

implementation proposals, with a leadership committee making region-wide 

decisions. The leadership committee is constituted from subregional leaders, and 

representatives of water-management sectors. Each institution on the Leadership 

Committee, and any organization receiving grant funds must sign a Memorandum 

of Understanding that describes roles and responsibilities. 

OWOW is led by the Santa Ana Watershed Project Authority (SAWPA), a JPA of five 

wholesale and retail water providers. SAWPA is governed by a board drawn from 

the five participating agencies. The IRWM effort here is a collaboration without 

formal ties; there is no MOU. The decisions made by the IRWM group are by those 

in attendance, and the final plans are formally approved by the board of SAWPA to 

assure legality. 

WCVC is also an informal partnership, where most of the participants are voluntary 

and decisions are made by participants. The program is funded via a small legal 

partnership, supported by an MOU, including some of the participating public water 

agencies. The region is unique because it was a collaborative group long before the 

IRWM Program was instituted. Driven together by court decisions in the 1970’s 

regarding water quality, the collaboration between County, cities, special districts, 

NGO’s, academia and Federal agency partners has nearly 40 years of experience 

working together. 

Gateway is a JPA of the cities of the region, and is an outgrowth of the Gateway 

Cities Council of Governments, itself a legal entity. The cities that make up this JPA 

are principally the low-income and densely settled cities of southeast Los Angeles 
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County. Gateway Water Management Authority is the entity which oversees IRWM 

activity, with a staff hired and funded by the Gateway COG. This region of the four 

has the least civil-society engagement. 

 No. of Institutions Participating 

Institution Type Greater LA Gateway Santa Ana Ventura 

Local Gov’t 27 25 3 16 

State Gov’t 7 0 2 11 

Federal Gov’t 0 0 3 7 

Special District 15 1 8 19 

Non-profit Business 6 0 3 12 

For-profit Business 2 0 1 7 

Academic Institution 0 0 0 3 

Other 0 0 0 2 

Totals: 57 26 20 77 

Table	4	-	Institutions	participating	in	case	study	regions	

The IRWM Program in California was modeled on a planning process undertaken by 

the Santa Ana Watershed Project Authority (SAWPA) following the award of a $235 

million earmark in the 2000 Water Bond (Proposition 13, AB 1584, Michado). 

SAWPA’s Integrated Watershed Plan, updated in 2002 and encompassing earlier 

watershed-wide planning efforts, included broad participation of agency and civil-

society stakeholders and was the template for the IRWM Program crafted for the 

legislature to include in the 2002 Water Bond (Proposition 50). Because of this 

legacy, a strong narrative exists throughout the state that Santa Ana IRWM is the 

apex of the program’s intent. 

The IRWM Program was designed to have two funding components: 1) provide 

integrated water management planning grants for regions to convene and arrive at 

collective decisions, and 2) provide implementation funding that will allow regions 

to carry out the plans they created. In 2008 the legislature added a third, precursor 
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component. The Department of Water Resources was empowered to call for 

proposals and to approve “regional water management groups” (RWMG) who would 

then become eligible for funding with the IRWM funding programs.  The RWMG 

were to be constituted by, at minimum, three public agencies, two of which have 

statutory authority over water supply or management. 

The IRWM Program has now distributed funds associated with four natural resource 

or water general obligation bond sales passed as propositions by the voters (Props 

13, 50 and 84) and is the platform for distributing $510M of the 2014 Water Bond 

(Prop 1). In the program funding from Prop 50 and 84 alone the state has invested 

about $770 million which has drawn about $3.5 billion of local expenditures 

(Resources 2015). As a tool for making public investments in water management, 

IRWM can be seen as a success. 

However, in anonymous interviews with a legislator and a private-sector 

environmental consultant who were each integral to the program’s design, both 

remarked that the program has not yet achieved its goal of empowering the 

transition to sustainable water management. Both expressed that the IRWM 

Program, and the funding associated with it, were designed to incentivize 

collaboration and lower the fragmentation of water management, with the state 

funding intended as the reward for learning to collaborate. In particular, the author 

of the legislation expected agencies would discover during the required 

collaboration that it was a more effective model than the siloed business-as-usual.  

To this person’s frustration the program’s roll-out over the past decade has resulted 

in a complex grant program that, were it to become unfunded, will have produced 
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little legacy of collaboration in many of the regions across the state. In many cases 

the regional water management groups undertake no shared action except the 

IRWM Program application. In the run-up to the 2014 Water Bond there was a 

narrative that absent a new allocation of dollars, the IRWM Program would dissolve. 

This is clearly contrary to the hopes embedded in the program design – that of a 

short-term program to incent a transition in water management. 

5.2. Greater Los Angeles County Integrated Regional Water Management 

The Greater Los Angeles County (GLAC) IRWM group ( 

Figure 4) is coordinated by the Los Angeles County Flood Control District. The group 

first gathered in 2006 under a memorandum of understanding. Through a 

sophisticated governance system including subregional steering committees that 

report to a leadership committee, the region seeks to incorporate the complexity of 

the political, social and hydrologic landscape of the region for which it is 

responsible. 

This group was formed when DWR insisted that multiple proposed LA County 

regions join into one unified region. When applications from regions to receive 

approval as a Regional Water Management Group were submitted, three  
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Figure	4	-	Greater	Los	Angeles	County	Integrated	Regional	Water	Management	Region	Boundary	
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applications were sent from Los Angeles County, including most of but not all of the 

coastal draining watersheds. DWR insisted that these three regions unify, broaden 

their partners, and accept responsibility for all the land in the coastal watersheds. 

In return, DWR committed the initial planning grant available to the region would 

be raised from $1 million to $1.5 million. The resulting region is by-far the most 

populous IRWM region in the state, home to about 10 million residents and an even 

larger daytime population. 

The region includes five significant watersheds; the Los Angeles and San Gabriel 

Rivers, Dominguez Channel, Ballona and Malibu Creeks. Other smaller drainages 

are included along the Santa Monica Bay coast. The region is characterized by the 

steep San Gabriel and Santa Suzanna mountains to the north, predominantly under 

protection as the Angeles National Forest. Streams that flow from those mountains 

reach inland valleys which contain vast unconfined aquifers. Streams that exit the 

valleys cross through the coastal range of Santa Monica Mountains and San Rafael 

Hills before entering the coastal plain. Pressure aquifers here capture flow as 

streams exit the narrows, and have confining gradient aquitards closer to the coast. 

Coastal basins are protected from salt-water intrusion, caused by pumping in the 

early twentieth century, using three injection barriers managed by the LA County 

Department of Public Works. 

Other than large pockets of protected lands (Angeles National Forest, Griffith Park, 

Santa Monica Mountains), the landscape of the GLAC region is characterized by 

extensive urban and dense suburban development. Impervious surfaces have 

altered the hydrology of stream and sheet flow, with more than 50% of rainfall 
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becoming runoff to the ocean today as opposed to pre-development where the 

estimate is only 5% (Dallman and Piechota 2009). This impervious surface has also 

changed the characteristics of recharge for the extensive groundwater aquifers, 

where despite being heavily managed these systems suffer from overdraft where 

more water is being extracted than is returned.  

The GLAC IRWM management structure has multiple layers. The ultimate decision 

making body is the Leadership Committee, which is made up of representatives 

from five geographic sub-regions, and five topical water management fields (Figure 

5). 

Figure	5	-	Greater	Los	Angeles	County	Integrated	Regional	Water	Management	Leadership	Committee	
(from	2014	GLAC-IRWM	Plan	Update)	
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Figure 1-2. Leadership Committee Representation. The Leadership Committee consists of representatives from each Steering Committee 
and each Water Management Area.

Lower San Gabriel and Los Angeles Rivers 
Subregion

Water Replenishment District of Southern 
California (WRD). WRD is the Chair of  the 
Lower SG & LA SC. WRD manages groundwater 
for nearly four million residents in 43 cities of  
Southern Los Angeles County and is the official 
Groundwater Level Monitoring Entity for the 
Central Basin and West Coast Basin.
Watershed Conservation Authority (WCA). The 
WCA is the Vice-Chair of  the Lower SG & LA 
SC. WCA is a joint powers entity between the 
San Gabriel and Lower Los Angeles Rivers and 
Mountains Conservancy (RMC) and LACFCD 
whose focus is to provide multiple benefits such 
as open space, habitat restoration, and recreational 
opportunities in the San Gabriel and Lower Los 
Angeles Watersheds.

North Santa Monica Bay Subregion

Las Virgenes Municipal Water District (Las 
Virgenes MWD). Las Virgenes MWD is the Chair 
of  the North SM Bay SC. Las Virgenes MWD 
provides potable water, wastewater treatment, 
recycled water and biosolids composting to more 
than 65,000 residents in the cities of  Agoura Hills, 
Calabasas, Hidden Hills, Westlake Village, and unin-
corporated areas of  western Los Angeles County. 
Las Virgenes MWD maximizes water resources by 
bringing water full circle. Wastewater is treated to 
be beneficially used as recycled water and biosolids 
converted to compost.
City of Malibu. The City of  Malibu serves as 
the Vice-Chair of  the North SM Bay on the LC. 
Malibu was incorporated on March 28, 1991 and is 
located in Northwest Los Angeles County. The City 
has 21 miles of  coastline along the Pacific Ocean 
and has a population of  12,645 (2010 U.S. Census).
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Special district government institutions make up a majority of the members on the 

leadership committee. Participants are primarily water special districts, with a few 

municipal and one NGO representative. As will be described later, this has 

significance on how the Region achieves the mandate for integration and 

collaboration. When the sub-regional steering committees are included, interesting  

	
Figure	6	–	GLAC-IRWM	Subregional	Participants	(from	2014	GLAC-IRWM	Plan	Update)	

patterns emerge ( 

Figure 6). Of the five subregions, the North Santa Monica Bay and Upper San 

Gabriel and Rio Hondo Rivers have the highest participation. Both North Santa 
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Table 1-1. Subregional Steering Committee Members

Lower San Gabriel and Los
Angeles Rivers North Santa Monica Bay South Bay Upper Los Angeles River Upper San Gabriel and

Rio Hondo Rivers

• California Coastal Conservancy
• Central Basin Municipal Water 

District
• Council for Watershed Health
• Los Angeles County Department 

of Public Works
• Orange County Resources and 

Development Management 
Department

• County Sanitation Districts of Los 
Angeles County

• Water Replenishment District
• Watershed Conservation Authority

• California Department of 
Transportation

• City of Agoura Hills
• City of Calabasas
• City of Malibu
• City of Westlake Village
• Los Angeles County Flood Control 

District
• Las Virgenes Municipal Water 

District
• Los Angeles County Board of 

Supervisors, 3rd District
• Malibou Lake Mountain Club
• Mountains Restoration Trust
• Resource Conservation District of 

the Santa Monica Mountains
• Water District # 29 Los Angeles 

County Department of Public Works
• West Basin Municipal Water 

District
• Westlake Lake Management 

Association
Non-Voting Members
• California Department of Parks 

and Recreation
• Los Angeles County Beaches & 

Harbors
• Los Angeles County Regional 

Planning
• National Park Service-Santa 

Monica Mountains NRA
• Santa Monica Bay Restoration 

Commission
• Santa Monica Baykeeper
• Santa Monica Mountains 

Conservancy
• Triunfo Sanitation District

• City of Los Angeles Bureau of 
Sanitation

• City of Torrance
• Heal the Bay
• Los Angeles County Flood Control 

District
• Los Angeles Department of Water 

and Power
• County Sanitation Districts of Los     

Angeles County
• Santa Monica Bay Restoration 

Commission
• South Bay Cities COG
• Water Replenishment District
• West Basin Municipal Water 

District
• Westside Cities COG
Non-Voting Members
• Los Angeles County Beaches and 

Harbors
• Los Angeles Regional Water 

Quality Control Board

• Arroyo Seco Foundation
• Burbank Water and Power
• City of Calabasas
• City of Los Angeles Department of 

Water and Power
• City of Los Angeles Department of 

Recreation & Parks
• City of Los Angeles Department of 

Public Works, Bureau of Sanitation
• City of Pasadena
• City of South Pasadena
• Council District 9
• Council for Watershed Health
• Foothill Municipal Water District
• Glendale Water and Power
• Los Angeles County Flood Control 

District
• Mountains Recreation and 

Conservation Authority
• Tree People
• Tujunga Watershed Area

• City of La Verne
• City of Monrovia
• City of Arcadia
• Council for Watershed Health
• County Sanitation Districts of
• Los Angeles County
• Los Angeles County Flood 

Control District
• Main San Gabriel Basin 

Watermaster
• Raymond Basin Management 

Board
• Rivers and Mountains 

Conservancy
• San Gabriel Basin Water 

Quality Authority
• San Gabriel Mountains 

Regional Conservancy
• San Gabriel Valley Municipal 

Water District
• San Gabriel Valley Water 

Association
• Three Valleys Municipal Water 

District
• Upper San Gabriel Valley 

Municipal Water District
Non-Voting Members
• California Department of Water 

Resources
• Los Angeles County 

Department of Public Works
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Angeles River were the initial planning groups that the state later encouraged to 

join together to produce the GLAC region. Both North Santa Monica and South Bay 

have voting and non-voting membership categories, while the other three regions 

allow any stakeholder who attends meetings to contribute to decision-making. As 

will be described below, the Gateway Region and the Lower San Gabriel and Los 

Angeles Rivers subregion share territory, so during the 2014 plan update process 

most institutional participation was housed in the Gateway meetings, rather than 

the Lower San Gabriel and Los Angeles Rivers subregion. As of early 2015 Gateway 

had rejoined the GLAC system, becoming chair of the Lower/Lower subregion, and 

greatly increasing the participation numbers (more on this in the Gateway section, 

below).  

The Region has produced two Integrated Regional Water Management Plans, and 

received five rounds of funding for the completion of projects. Only the first round 

of projects is finished. GLAC released their first IRWM Plan in 2006, with an update 

released in 2014. The updated plan describes six objectives and that each is of 

equal importance and include: optimize local water resources, improve surface 

water quality, enhance habitat, enhance open space and recreation, reduce flood 

risk, and address climate change. 

The GLAC project list (Table 5), taken from the 2006 report, includes 133 proposed 

projects. Each project was reviewed for its primary water benefit category and its 

proponent within the collaboration. Generally, in GLAC the priority was water supply 

projects proposed by special district agencies. Projects that addressed water as an 

environmental need (for humans and non-human life) and to overcome drainage 
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challenges were minimal. Sanitation-based projects were the second most 

numerous. About 30% of the projects proposed were themselves seeking multiple 

benefits from among the water archetypes. The most common mechanism of that 

integration was sanitation-focused projects seeking to produce a water supply 

source, and the converse where water supply projects enunciated their contribution 

to water quality management. Within the environmental water focused projects, the 

multiple benefits included water supply and quality management, as well as 

education, recreation, and other social goals that are not specifically water 

management. 

Primary Benefit  Project 
Count 

% of 
projects 

Multi-
benefit 
Project 

City / 
Municipal 
Utility 

Special 
District 

NGO State County Federal / 
Tribal 

JPA 

Drainage 12 9.02% 2 1 11      

Sanitation 27 20.30% 14 25 2      

Supply 69 51.88% 14 23 43 3     

Environment 25 18.80% 11 12  7 5 1   

 133 100.00% 41 61 56 10 5 1   

  100.00% 30.83% 45.86% 42.11% 7.52% 3.76% 0.75% 0.00% 0.00% 

Table	5	-	GLAC	Projects	by	Water	Archetype	

5.3. Santa Ana Watershed Integrated Regional Water Management 

The Santa Ana region holds the same boundary as the Santa Ana River Watershed. 

It is managed and led by the Santa Ana Watershed Project Authority (SAWPA), 

which is a joint-powers agency formed by five member agencies, the Eastern 

Municipal Water District, the Inland Empire Utilities Agency, the Orange County 

Water District, the San Bernardino Valley Municipal Water District, and the Western 

Municipal Water District. The Santa Ana watershed is home to about 5 million 

residents, and covers over 2,600 square miles. As with GLAC, the watershed has 
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protected national forests in the upper mountainous regions, with streams that flow 

across inland valleys, through narrows and the coastal plain before entering the 

Pacific Ocean. 

SAWPA is a joint-powers-agency, created under California law as a partnership of 

five member agencies for the purpose of cooperation. The IRWM process, as led by 

SAWPA, is called One Water, One Watershed (or OWOW, pronounced “oh wow”). 

Though SAWPA and its member agencies are the legal entity of the IRWM region, 

the participating groups of the IRWM effort are more diverse, organized around ten 

water resource management principles which this region calls “Pillars”. This region, 

unlike GLAC, is confronted with the water issues arising from extensive agricultural 

land within the watershed, including high salts in groundwater, and competing 

demands for raw water. Until the 2008 Recession, this watershed held the fastest 

growing communities in the United States, as measured by housing starts, and the 

associated challenges of rapid development and population growth.  

The California IRWM Program was modeled after an effort that was undertaken by 

SAWPA beginning in 2000. The region successfully negotiated and was awarded 

$235 million from the Proposition 13 Water Bond to pursue watershed management 

planning and project implementation. The result was a 2002 Water Resources Plan 

which described a multi-phase planning process that was called an integrated 

watershed plan. It incorporated and expanded earlier planning related to salt 

management in the groundwater, environment and wetlands in the watershed, and 

created an integrated water resources plan. The process by which the document 
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Figure	7	-	Santa	Ana	Watershed	Integrated	Regional	Water	Management	Region	Boundary	



	 107 

was created, and the plan itself became a model for how the IRWM Program was 

written as part of the voter initiative (personal communication, anonymous 

interview, 2014). A 2005 update to the 2002 plan further refined the logic of 

integrated watershed management in the Santa Ana Watershed, and set the stage 

for the first Integrated Regional Water Management Plan, adopted in 2010. An 

update followed in 2014.  

Called the One Water, One Watershed Plan by SAWPA leadership, the process 

involves blended governance whereby institutional and civic stakeholders take part, 

led by a diverse group of “Pillars”, who are individual topical experts (Table 6). This 

is the group that collaboratively develops the OWOW plan. Explicit efforts were 

undertaken to build trust amongst the participants, through frequent meetings, 

shared learning, and an admonition to “leave their agency hats at the door” 

(personal communication, anonymous interview, 2014). This effort sought to allow 

the Plan to enunciate watershed-wide challenges and propose solutions that were 

unique to those challenges, rather than simply collecting together the list of 

projects previously planned by participating agencies.  

The 2014 update plan included 123 proposed projects. About 56% of these projects 

were focused at water supply benefits, which is not surprising given the drought 

faced by the region during the planning process. Unlike GLAC, there wasn’t a 

second priority water management archetype, instead sanitation, drainage and 

environment have a very similar number of project concepts. Interestingly, the 

projects proposed here were for the most part single-purpose themselves, with only 

22 enunciating a strong intent to provide multiple-benefits. Of the 123 projects, 52 



	 108 

were submitted in a funding application, which was awarded on the first response 

from the state only 50% of the request. Of those 52, only 14 express the intent to 

provide multiple benefits. Interestingly, two projects in the OWOW 2.0 plan sought 

to make changes to the energy needs of several of the water management 

agencies, expressing the extent to which this region remains a thought-leader in 

the state.  

After being assigned only 50% of their requested funds, a direct engagement took 

place with DWR leadership, following which the funding allocation was raised to 

100%. The discussion surrounded the OWOW effort to innovate and the needs of 

general obligation bond dollars to support capital projects. DWR staff had decided 

that the most innovative projects within the proposal were inappropriate for the 

source of money, while OWOW leaders felt that the program was intended to 

innovate. This argument was successful, in the end (personal communication, 

2014, anonymous interview), (personal communication, 2015, anonymous 

interview). 

OWOW Pillar Name 

Water Supply Flood Risk Management 

Water Quality Improvement Environment & Habitat Enhancement 

Water Recycling Parks, Recreation & Open Space 

Water Use Efficiency Climate Change 

Land Use Environmental Justice 

Table	6	-	SAWPA	Pillars	
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Primary Benefit  Project 
Count 

% of 
projects 

Multi-
benefit 
Project 

City / 
Municipal 
Utility 

Special 
District 

NGO State County Federal 
/ Tribal 

JPA 

Drainage 17 13.82% 2 6 11     1 

Sanitation 24 19.51% 2 3 21    1 6 

Supply 69 56.10% 12 10 59    1 1 

Environment 13 10.57% 6 1 10 1 0 1 0 2 

Totals: 123 100.00% 22 20 101 1 0 1 2 10 

  100.00% 17.89% 16.26% 82.11% 0.81% 0.00% 0.81% 1.63% 8.13% 

Table	7	-	OWOW	Projects	by	Water	Archetype	

5.4. Watersheds Coalition of Ventura County 

The Ventura IRWM regional water management group is housed in the Ventura 

County Chief Executive’s office, and coordinated by a county employee trained in 

urban planning. The collected participants have developed the process to be an 

“open stakeholder process [that] welcomes participation of diverse interests 

throughout Ventura County” (Retrieved on September 20, 2015 from: 

http://www.ventura.org/wcvc/get-involved.htm). This collaborative effort in 

Ventura County has a long history, dating back to the adoption of the Local Agency 

Formation Commission in 1969 that created countywide Guidelines for Orderly 

Development which were adopted that same year. A Regional Land Use Program 

was instituted in 1974, again under a countywide collaboration of cities and the 

county government. Also during the 1970’s the Association of Water Agencies in the 

County was formed to “develop and encourage cooperation among entities for the 

development, protection, conservation and improvement of the total water 

resources for Ventura County” (as quoted in WCVC 2014 Integrated Regional Water 

Management Plan, page 3-2). Again in 1980 the region collaborated to pursue a 

Water Quality Management Plan under direction of the State Water Resources 

Control Board which is responsible for applying the US Clean Water Act.  



	 110 

This legacy of cooperative and countywide water and land-use related activity is 

evident within the work of the Coalition.  Beginning in 2002 a countywide group 

was convened to prepare for the planning grant award from DWR. This group later 

in 2006 became the Watersheds Coalition of Ventura County. The Coalition is 

grounded with an MOU between a sub-set of participating water agencies that fund 

the coordination of the Coalition. Participation in the Coalition, however, is much 

broader and includes ten cities, three wholesale and eight retail water special 

districts, seven departments of the County, thirteen non-profit organizations, four 

wastewater and five groundwater basin management districts, six open space 

management districts, multiple native American tribes, several business 

associations, and fourteen state and federal agencies. The diversity and depth of 

participation across different governance scales is unusual in the case study 

regions, and elsewhere in California (personal communication, anonymous 

interview, 2014). 

Ventura County holds just under one million residents, and is proximate enough to 

the city of Los Angeles that many bedroom communities have grown in the 

southeastern corner of the County. There is also extensive federal land within the 

Angeles and Los Padres National Forest, and significant agricultural land along the 

coast and within several of the inland valleys. 

The Coalition sub-divides within the four major watersheds of the County; Cuyama 

River, Ventura River, Santa Clara River (the largest), and Calleguas Creak. Each of 

these four sub-regions has a separate governance process, that then reconnects at 

the full Coalition meetings. 
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Figure	8	-	Ventura	County	Integrated	Regional	Water	Management	Region	Boundary	
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There are extensive groundwater basins in the region, however not nearly to the 

same scale as in neighboring Los Angeles County. At the coast is a significant salt-

water intrusion problem from legacy overdraft of groundwater. Also, many 

communities have outgrown the local available supply, and now rely on imported 

water (anonymous personal communication, area water manager, 2015).  

The region describes its challenges as being primarily about the issues surrounding 

development, from polluted runoff to supply provisioning, and the legacy of poor 

practice (overdraft, saltwater intrusion, industrial and agricultural pollution of 

groundwater).  

The IRWM plan in Ventura County contains five objectives that are shared amongst 

the three watersheds. First among them is “Reduce dependence on imported water 

and protect, conserve and augment water supplies”. Ventura does not have as 

much total area, nor as much impervious land uses as do GLAC and OWOW. In this 

plan only one project focused on spreading grounds rehabilitation, however, this 

project is upstream of most urban areas, and therefore is focused on mountain 

runoff. The Ventura plan focuses three projects on groundwater treatment, to 

address long-standing salinity and other pollutant issues.  Like OWOW, the Ventura 

plan includes projects that are specifically multi-benefit, for instance, the Fillmore 

Integrated Water Recycling and Wetlands Project, which created aquatic habitat 

supplied by recycled water. 

Unlike Santa Ana and GLAC, WCVC does not include a lengthy list of projects (Table 

8) within the IRWM plan, instead highlighting only those projects that were selected 

by the Coalition for inclusion in the request for implementation funding. In 



	 113 

November 2015 WCVC received the top score of submissions for the third round of 

Proposition 84 funding, and will receive 100% of the requested funds. Like the 

other regions, drought was weighing on decision-makers, as half of the nineteen 

proposed projects focused on water supply, with the remainder split evenly 

between sanitation and environmental water. Interestingly, no drainage-focused 

projects were proposed. Eleven of the nineteen projects indicated that multiple 

benefits would be achieved by the project.  

Primary Benefit  Project 
Count 

% of 
projects 

Multi-
benefit 
Project 

City / 
Municipal 
Utility 

Special 
District 

NGO State County Federal 
/ Tribal 

JPA 

Drainage 0 0.00%         

Sanitation 5 26.32% 3 4 1      

Supply 10 52.63% 4 2 8      

Environment 4 21.05% 4  1 1 2    

 19 100.00% 11 6 10 1 2    

  100.00% 57.89% 31.58% 52.63% 5.26% 10.53% 0.00% 0.00% 0.00% 
Table	8	-	WCVC	Projects	by	Water	Archetype	

5.5. Los Angeles Gateway Region Integrated Regional Water Management Group 

The Los Angeles Gateway Region IRWM (Gateway, or Gateway Region) is different 

than the others included in this analysis, in several ways. First and foremost, 

Gateway Water Management Authority (GWMA) is a joint-powers agency between 

twenty-three cities and one special district, formed by the Gateway Council of 

Governments (or Gateway CoG). Councils of Government are permitted by 

California law, and serve as platforms for regional planning, coordination and 

advocacy. Gateway, as a result of being created by the CoG, is defined as the 

external political boundaries of the participating members. GWMA is responsible for 
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producing the IRWM plan and managing the contractors hired to develop plans, and 

administering grants received by the region.  

The Gateway Region was created in 2009, significantly later than the other regions 

in the state. Originally this part of Los Angeles County was contained within the 

Lower Los Angeles and Lower San Gabriel Rivers sub-region of the Greater Los 

Angeles County IRWM region, but following the production of the 2006 GLAC-IRWM 

plan, the smaller cities of the Gateway region felt that their needs had not been 

satisfactorily included in the regional proposal to the state for funding, and that the 

resulting funding was inequitably distributed to the subregions with more resources 

or “stronger” agencies (personal communication, anonymous interview, 2014). As a 

result, the Gateway Council of Government pursued an administrative and political 

effort to be granted a separate IRWM region that could compete for its own 

funding. In 2007 the joint-powers agency, Gateway Water Management Authority 

was created, and in 2009 DWR agreed that Gateway could compete for 

implementation dollars in the IRWM Program. The DWR administrative record, 

however, suggests that Gateway and GLAC technically were covering the same 

territory, and therefore should pursue collaborative planning. This guidance was 

done very softly, as the political force of Gateway Cities Council of Governments 

had forced DWR’s hand (personal communication, anonymous interview, 2014).  

For the following five years Gateway and GLAC were uneasy neighbors, and 

rebuffed offers from DWR to facilitate shared planning. DWR remained consistent 

that the GLAC IRWM region and the Gateway Region actually overlapped, in that 
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everything in Gateway was also still in GLAC. This whole process resulted in a very 

personal feud between individuals in both regions, and spilled out in strange ways. 

A local non-profit, the Council for Watershed Health (CWH) (disclosure, this was my 

employer and I was integral to this example), managed a grant given to the GLAC 

region for engagement with disadvantaged communities. During the process of that 

work, communities within the overlap area were contacted, and a project concept 

was produced to benefit that community. Because the engagement grant was to 

GLAC, the resulting project was at first carried by a local agency into the GLAC 

planning and funding process. This local agency, and CWH, were called before the 

Gateway leadership group and excoriated for thinking to propose a project within 

the Gateway region to the GLAC plan and funding. The local agency involved 

responded to the criticism by removing the project from the GLAC plan, and 

contributed it instead to the Gateway plan, then under development. This is one 

example of the peculiarities of this arrangement during the years 2009 – 2014. 

In 2014 a détente was reached through diligent work by representatives of a 

Gateway city, and a state legislator. For the funding rounds in late 2014 and into 

the Proposition 1 funding rounds, Gateway agreed to re-join GLAC IRWM, became 

chair to the Lower/Lower sub-region, and agreed to submit all projects through the 

vetting process of GLAC. This new partnership is term-limited so that all can 

reevaluate after a few funding round attempts. 

Also relevant to the détente was DWR’s decision to fully-fund the GLAC 

implementation proposal, and provide 0% of the Gateway proposal request. The  
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Figure	9	–	Los	Angeles	Gateway	Region	Integrated	Regional	Water	Management	Region	Boundary	
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Gateway IRWM Plan was judged to be insufficient across multiple fronts by the DWR 

reviewers. Among the language of the review, the most powerful critique was “Each 

project is a stand-along project…” and “project work plans contain significant 

omissions, errors and inconsistencies…” (last retrieved from 

http://www.dwr.water.ca.gov/irwm/grants/docs/Archives/Prop84/Awards/P84_R2_I

mp_Evaluations/P84R2Imp_Gateway.pdf, November 11, 2015) 

The Gateway plan includes goals about optimizing water supply, however in 

practice this is referring to recycled water not stormwater. The hydrogeology of the 

Gateway region is poor for the infiltration of stormwater. The groundwater basin 

below has four “pancaked” semi-confined aquifers, where only the middle two 

layers are used for supply. For this reason, simple surface infiltration will not 

produce useable supply. In response, members like the City of Long Beach are 

piloting stormwater treatment for direct potable use. 

Gateway region embodies many of the challenges faced by efforts to make 

stormwater a resource. First, the region is almost entirely built out and in private 

hands. Stormwater capture projects take space, and finding room to capture rain 

cost-effectively is challenging. Once captured, the stormwater does not easily 

infiltrate to a pumped aquifer, and there are legacy pollutants throughout the 

region’s shallow groundwater. 

The plan was focused heavily on stormwater and in-stream water quality 

compliance. This is a product of the time the plan was made; the MS4 permit for 

the region was being drafted as the Gateway group was planning. And, in the end 
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the single-purpose nature of the proposal was one of the reasons it failed to win 

any funding from Department of Water Resources.  

Since the 2013 plan Gateway Water Management Authority has successfully 

received funding from non-IRWM programs, and received a small grant from an 

IRWM-based drought-response funding vehicle. With the recent rejoining with 

GLAC, Gateway is in a position to receive some of the $27 million awarded the 

region on October 29, 2015 from the second to last funding round of Proposition 

84. 

Seventy-two projects are listed in the Gateway IRWM Plan (Table 9). Because 

Gateway almost entirely made up of cities, almost 90% of the projects are 

proposed by cities or their municipal agencies. The remainder were predominantly 

special districts, with one County of Los Angeles project proposed. Fifty percent of 

the proposed projects were focused on water supply, and about thirty percent were 

focused on sanitation. Only thirteen (18%) of the projects proposed indicated a 

goal of providing multiple benefits.  

Primary Benefit  Project 
Count 

% of 
projects 

Multi-
benefit 
Project 

City / 
Municipal 
Utility 

Special 
District 

NGO State County Federal 
/ Tribal 

JPA 

Drainage 10 13.89%  10       

Sanitation 20 27.78% 7 18 1   1   

Supply 36 50.00% 3 29 7      

Environment 6 8.33% 3 6       

 72 100.00% 13 63 8   1   

  100.00% 18.06% 87.50% 11.11% 0.00% 0.00% 1.39% 0.00% 0.00% 
Table	9	-	Gateway	Projects	by	Water	Archetype	
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5.6. Synthesis of the Case Studies 

The make-up of the collaboration in each of the four regions studied varies 

considerably. GLAC has by far the largest population served, but has only 54 

organizations that make up the five subregional steering committees. Gateway 

includes 26 participating groups, and OWOW only 20. WCVC, covering a large area 

but a relatively small population, counts 77 participating organizations. 

Because Greater Los Angeles County regional water management group is 

responsible for such a large geographic area and includes great density of 

institutions and population, it has five sub-regions each with their own governance 

groups. These subregions work together to generate planning goals and project 

concepts, and later to implement projects. The subregions each send two 

representatives to the Greater LA County Leadership Committee, which includes 

these ten representatives, is chaired by the Los Angeles County Flood Control 

District, and five additional representatives from “water management areas”, 

including Sanitation, Stormwater, Surface Water, Groundwater, and Open Space.  

To arrive at participant counts, each sub-region participant list was combined and 

duplicates removed (some agencies participate in multiple subregions). 

Ventura and Gateway both have their participant lists posted. Santa Ana has a 

committee that is empowered by a joint-powers-authority agreement to receive 

grants and produce plans, however, a larger group of “Pillars” is the day-to-day 

actors in the IRWM process, and was the roster used for Santa Ana. Using the four 

principles of Integrated Water Management, as described by the California 
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Department of Water Resources, to select the participating institution’s primary 

interest in integrated water management. Though most participants express 

interest in multiple principles, in most cases the institutions from which the 

participants hail have a primary role with its associated authorities. The four 

categories here are: drainage, supply, sanitation, and environmental health 

(environment).  

IRWM Sector GLAC OWOW WCVC Gateway 

Drainage 21 6 14 24 

Supply 13 9 22 2 

Sanitation 3 2 9 0 

Environment 17 3 32 0 

Totals 54 20 77 26 

Table	10	-	Participating	institutions	by	water	archetype	

Drainage encompasses both flood control and nonpoint-source stormwater-borne 

pollutants. In Greater Los Angeles there are four relevant municipal separate storm 

sewer system (MS4) permits that are related to IRWM, and compliance with these 

permits are a primary focus of most of the cities. For this reason, the Drainage 

category contains both flood risk management agencies, and municipal public works 

departments. Supply includes agencies that are responsible for some aspect of 

providing water to the population. This includes municipal utilities, private water 

companies (mutual and for-profit), groundwater supply managers, and wholesale 

water suppliers. Sanitation encompasses those agencies that treat wastewater. 

Some of these agencies are also stormwater quality managers, but when this case 

was presented, the agency was included as Sanitation, rather than Drainage. 

Additionally, the two largest sanitation agencies in the region are providing recycled 

water as a supply source to other agencies, but again their principle role is 
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wastewater treatment. Lastly, the environment category encompasses a wide range 

of groups, including government open space, recreation or wildlife agencies, non-

profit environmental groups, elected leaders with broad concerns, business that 

manage environmental assets, and others.  In 

 

Figure 10 below the diversity of participation in the four regions is displayed.  

	
Figure	10	-	Water	archetype	representation	in	case	study	regions	
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The diversity of the organizational types participating was also considered. Each 

organization was classified within the following categories: Local Government, 

Special District Government, State Government, Federal Government (including 

sovereign Native American Tribes), Non-profit-organizations, For-profit businesses, 

and Academic institutions. From this perspective, WCVC has the most diversity of 

participating institutions, and Gateway the least. WCVC is the only region with 

routine participation by an academic institution, and along with OWOW are the two 

with Native American Tribal engagement. Both GLAC and Gateway do not have 

regular Federal participation, despite significant contributions to water management 

in the region by the US Forest Service, the Army Corps of Engineers, and the 

Bureau of Reclamation. Of the Local Government participation, only Gateway is 

lacking region-wide political engagement, where OWOW, GLAC and WCVC has 

County-level elected leaders actively taking part in some way.  

Institution Type GLAC Gateway OWOW WCVC 

Local Gov’t 27 25 3 16 

Special District 15 1 8 19 

State Gov’t 7 0 2 11 

Federal Gov’t 0 0 3 9 

Non-profit organization 6 0 3 12 

For-profit Business 2 0 1 7 

Academic Institution 0 0 0 3 

Total 57 26 20 77 

Table	11	-	Participating	Institution	Type	in	case	studies	

Each region has completed at least one Integrated Regional Water Management 

Plan, and made an application for implementation funding to support the projects 

from within the plans.  
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The four regions handle what projects to include in their IRWM plan in different 

ways. GLAC, OWOW, and Gateway each provide a comprehensive list of projects as 

proposed by participants, and then select a subset to include in the implementation 

grant request. WCVC, alternatively, includes only the selected projects for which 

the grant request will be made.  This can be seen in the previous table as 

influencing the number of projects and the percentage of the projects that can be 

described as multi-benefit. WCVC has only 19 projects, and nearly 58% of them 

have multiple benefit outcomes. Of the three regions that include all proposed 

projects, GLAC has nearly double the percentage of multiple-benefit projects.  

Patterns uncovered in this analysis show an evolution in thinking by Department of 

Water Resources from the original sections of the Water Code that designate the 

goals of the IRWM Program. Of particular interest is how the different DWR 

documents contain different foci, especially when considered through the lens of 

keywords adopted by the regional leaders who were interviewed. In the interviews, 

the ideas expressed were represented in larger numbers in the Strategic Plan 

conference exhibit.  

Reviewing the project proponents of the four regions reveals patterns. In both 

Gateway and OWOW most projects are proposed by Local Government and Special 

Districts, respectively. In both cases, these are the institutions that dominate the 

membership of the group. In GLAC about half of the participating institutions are 

Local Government or Special Districts, and this is reflected too in the projects 

proposed. However, about 10% of the project proponents are non-profit 

organizations. 
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Table	12	-	Projects	by	water	archetype	in	all	case	studies	
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Content analysis of eight plans and reports was completed, including the Water 

Code Section 10530 which includes the IRWM Programmatic goals, the DWR 

Strategic Plan for IRWM, two sections of the 2013 California Water Plan Update, 

and four IRWM Plans, one from each of the regions. Using a simple word search, 

specific keywords were searched and counted, allowing per-page values to be 

calculated about each of the documents. Keywords were selected in three ways, 

including from within the Water Code Section 10530, from recent participant 

observation regarding topical efforts, and lastly from within the notes taken during 

semi-structured interviews with IRWM participants across the region and the state. 

When the keyword counts are summed for each document using the three sections 

(words from the Water Code, words from observation, and words from 

interviewees) patterns emerge that are meaningful to other observations about the 

four regions. The language of the IRWM plans is performative to the IRWM statute 

in Proposition 50, while they are generally not including the concepts and issues 

raised by the experts. For the DWR documents, the Water Plan too remains focused 

on the language of the Water Code, while its strategic planning includes both the 

concepts of importance to the observed conversations and the interviews.   

Key Words 

Water 
Code 
Section 
10530 
“IRWM” (as 
of 9/12/15) 

DWR 
Strategic 
Plan Conf. 
Exhibit 

CA Water 
Plan 2013 
Vol. 1 - 
Strategic 
Plan 

CA Water 
Plan 2013 
Vol. 3 - 
Resource 
Management 
Strategies 

GLAC 
2012 
IRWMP 

Ventura 
2012 
IRWMP 

Santa Ana 
OWOW 2.0 

Gateway 
2013 
IRWMP 

From Prop 50 
Section 8 

3.11 1.11 5.69 5.04 5.09 4.43 3.32 2.71 

From Participant 
Observation 

0.89 2.16 0.26 0.15 0.23 0.21 0.35 0.57 

From Interviews 1.78 5.37 1.51 0.71 0.48 0.70 0.67 0.51 

Totals 5.78 8.63 7.46 5.90 5.81 5.34 4.34 3.78 

Table	13	-	Keyword	per	page	count	summary	
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Total Pages 9 19 416 858 744 590 1303 412 

Keywords (from Prop 50 
Section 8) 

Water Code 
Section 
10530 
“IRWM” (as 
of 9/12/15) 

DWR 
Strategic 
Plan Conf. 
Exhibit 

CA Water 
Plan 2013 
Vol. 1 - 
Strategic 
Plan 

CA Water 
Plan 2013 
Vol. 3 - 
Resource 
Management 
Strategies 

GLAC 
2012 
IRWMP 

Ventura 
2012 
IRWMP 

Santa Ana 
OWOW 2.0 

Gateway 
2013 
IRWMP 

Water Supply 0.667 0.211 0.656 0.614 0.594 0.556 0.384 0.352 

Water Quality 1.111 0.105 0.656 0.928 0.964 0.995 0.746 0.684 

Habitat 0.000 0.000 0.226 0.270 1.590 0.339 0.372 0.204 

Land use 0.111 0.105 0.329 0.392 0.172 0.405 0.224 0.131 

Hydrology, hydrologic 0.00 0.05 0.57 0.22 0.04 0.07 0.19 0.03 

Watershed Planning 0.00 0.00 0.00 0.01 0.01 0.04 0.04 0.01 

Flood 0.44 0.21 2.00 0.98 0.82 0.58 0.47 0.32 

Groundwater 0.78 0.42 1.26 1.62 0.91 1.45 0.89 0.98 

Recent Keywords from 
participant observation 

Water Code 
Section 
10530 
“IRWM” (as 
of 9/12/15) 

DWR 
Strategic 
Plan Conf. 
Exhibit 

CA Water 
Plan 2013 
Vol. 1 - 
Strategic 
Plan 

CA Water 
Plan 2013 
Vol. 3 - 
Resource 
Management 
Strategies 

GLAC 
2012 
IRWMP 

Ventura 
2012 
IRWMP 

Santa Ana 
OWOW 2.0 

Gateway 
2013 
IRWMP 

disadvantaged 
communities, DAC, DACs 

0.56 2.16 0.14 0.03 0.18 0.13 0.20 0.42 

Public Health 0.33 0.00 0.13 0.12 0.01 0.02 0.04 0.04 

MS4 0.00 0.00 0.00 0.00 0.04 0.06 0.11 0.10 

Keywords from 
interviews (case 
sensitive to avoid titles) 

Water Code 
Section 
10530 
“IRWM” (as 
of 9/12/15) 

DWR 
Strategic 
Plan Conf. 
Exhibit 

CA Water 
Plan 2013 
Vol. 1 - 
Strategic 
Plan 

CA Water 
Plan 2013 
Vol. 3 - 
Resource 
Management 
Strategies 

GLAC 
2012 
IRWMP 

Ventura 
2012 
IRWMP 

Santa Ana 
OWOW 2.0 

Gateway 
2013 
IRWMP 

trust 0.00 0.00 0.10 0.03 0.00 0.01 0.03 0.00 

Share, sharing, shares, 
shared 

0.00 0.37 0.13 0.09 0.04 0.12 0.06 0.14 

Partner, partners, 
partnerships 

0.00 0.21 0.13 0.08 0.14 0.05 0.14 0.06 

align (incl. aligning, 
alignment) 

0.00 2.00 0.29 0.04 0.02 0.01 0.07 0.01 

integration 0.00 0.00 0.05 0.03 0.11 0.03 0.06 0.05 

creative 0.11 0.05 0.00 0.00 0.00 0.00 0.01 0.00 

Conflict, conflicts 0.33 0.05 0.06 0.06 0.01 0.05 0.02 0.03 

stewardship 0.67 0.05 0.16 0.07 0.01 0.07 0.02 0.04 

Collaborate, collaborative, 
collaborating, 
collaboration, 

collaboratively 

0.33 1.32 0.37 0.10 0.09 0.13 0.18 0.06 

Coordinate, coordinating, 
coordination, coordinators 

0.33 1.32 0.22 0.20 0.05 0.23 0.09 0.12 

Table	14	-	Keywords	per	page	in	content	analysis	
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The differences in geographic scale and population served must be considered when 

comparing these IRWM regions to one another. Because of these differences, it is 

far more valuable to compare how each IRWM region achieved successes or faced 

struggles to meet the demands of the statewide program, and their own enunciated 

goals. The challenges faced in each of the regions can differ, however, when each is 

analyzed for its pursuit of the principles of IRWM, they are comparable. WCVC and 

OWOW both have extensive open space in Federal lands (primarily National 

Forests), as does GLAC. Gateway, GLAC and OWOW have densely populated and 

extensively developed coastal regions, while WCVC has smaller cities with open 

space and agriculture between. 

Santa Ana region has the largest area under management, while GLAC has the 

largest population. Gateway is by far the most densely populated, however 

Gateway is entirely contained within GLAC, so this is in effect double-counting the 

GLAC area and population. Ventura is fairly large in size, and has the smallest 

population. 

Greater LA County faces a truly massive challenge from surface water quality. 

About 60% of the region’s land area is urbanized, which in turn produces large 

volumes of dry and wet weather flow that contains pollutants that degrade streams 

and the ocean. This is no different from the urban areas in other regions, however, 

GLAC just has a huge area that needs management, and an extensively developed 

landscape that needs to be retrofitted to the water quality challenge. The upper 

watershed areas are primarily in Federal hands, though the large rivers have 

extensive County-managed water conservation and flood control structures within 
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the forest. Water supply reliability and the equitable provision of green space is also 

among the challenges in GLAC. 

Region Size (square miles) Population (approximate) 
Greater Los Angeles County (GLAC) 2,058 10 million 
Gateway Region (overlaps with GLAC) 200 (double counts GLAC) 2 million (double counts GLAC) 
Santa Ana Watershed 2,650 6 million 
Watersheds Coalition of Ventura County 1,843 823,000 

Table	15	-	Area	and	Population	of	case	studies	

Greater Los Angeles County has the second largest participatory group but has a 

more homogenous roster including primarily municipal agencies (local government) 

and special districts. The size of the GLAC region, and the density of population, 

suggest that a greater number of participants could be expected, however, even 

when considering the subregional participants, GLAC has only the second largest 

group. When considering only the leadership committee of GLAC, the participation 

becomes less institutionally and civically diverse. 

Santa Ana has the most diverse water challenges, encompassing urban challenges 

similar to Gateway and GLAC and the agricultural and open-space challenges in 

Ventura. The inland valleys of the Santa Ana watershed have salinity challenges 

from a century of agriculture using high-salt local and Colorado River water for 

irrigation. Further up in the watershed are National Forests and affluent mountain 

communities. Throughout the region water supply reliability is a concern, due to a 

reliance on imported water. In the years leading up to the Great Recession, 

portions of the Santa Ana watershed, in the Inland Empire, were among the fastest 

growing in the nation (US Census Bureau, American Community Survey). This 

region has not entirely recovered from the housing bust, however still has growth 



	 129 

projections that will provide a challenge to water managers in supply, sanitation, 

and drainage (Groves, Davis, and Wilkinson 2008). 

Santa Ana has a diversity of participants similar in character to Ventura, however, 

has significantly fewer participants in decision-making (this is somewhat allayed by 

the engagement strategy they undertake). 

In Ventura, the principle water challenges are surface water quality, legacy 

groundwater pollution, open space protection, and water supply reliability. Those 

interviewed from the Ventura group suggested that their IRWM effort was taken on 

by an old collaboration, first formed in the 1970’s in response to a Water Quality 

permit. This long experience of collaborative governance is reflected by the broad 

diversity and sheer number of participants in the regional water management 

group. 

Given that Ventura has the smallest population of the four regions, it is 

undoubtedly representative of the region’s legacy of collaboration that produces the 

most extensive and diverse group of participating institutions. This was confirmed 

through multiple interviews with participants in the Ventura IRWM, including staff of 

the Coalition, who believe that the successes of collaborative governance within the 

IRWM Program has been strengthened by familiarity and trust between participants 

and their home institutions. 

Gateway is primarily faced with surface water quality and water supply reliability 

challenges. Gateway also suffers from weak municipal governments and primarily 

contains low-income communities. The density of development and population is a 
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challenge for project implementation, and the geohydrologic conditions are not 

favorable for infiltration - a primary tool in surface water quality mitigation. 

Gateway also covers one of the few spots in Los Angeles County where water 

supplied to residences and business is of inferior quality. Furthermore, Gateway is 

one of the most park-poor areas in the United States, with only 3,880 acres of park 

or open space, just under 2 acres per 100 residents. 

Gateway, on the other hand, is made up almost entirely of local government 

participants. The Gateway Water Management Authority was created as a joint 

powers agency in the image of and by the Gateway Cities Council of Governments. 

Though relatively single-purpose, the GWMA benefits from the trust and legacy of 

cooperation between the cities on other matters.  

Of the IRWM plans submitted by the four regions, GLAC and WCVC are the most 

inclusive of the integrative language. The two regions cannot be compared using 

projects, as WCVC takes such a different approach by including only a small 

number of projects. However, GLAC has nearly double the percentage of multi-

benefit projects proposed over Gateway and OWOW, and WCVC has almost 60% of 

the proposed projects providing multiple benefits. All four of the regions’ plans are 

poorly engaged with concepts from recent observed conversations, including issues 

of disadvantaged communities, public health and the MS4 permits. In addition, the 

broad concepts contributed by the interviews are also not present to a great extent 

in the plans. Because DWR is only recently engaging explicitly with issues of 

collaboration, trust, creativity and conflict resolution, it is not unexpected. 
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There are themes to explore in the data gathered. The constitution of the water 

management group has specific impacts in its pursuit of the goals of the program. 

So too, the character of the lead institution impacts the type and diversity of 

projects proposed for implementation. 

During interviews, and reflected in the character of each regional management 

group, the topic of trust was repeatedly raised. Integrated management is complex, 

requiring the investment of time and money. In regions where money is lacking, 

the number of participants that can fund their own participation is diminished. The 

Gateway Region, in particular, shows that only the municipal staff assigned the 

work are regular participants. Civil society and local special districts are not 

present, likely for a lack of capacity. In GLAC, the first IRWM plan created in 2008 

had significantly more civil-society engagement than the 2012 plan update, 

primarily because the environmental non-profit groups were less able to self-fund 

their participation during the Great Recession.  

Time is the other needed investment, and is directly related to trust. In Ventura 

and Santa Ana, for instance, where participants are more trusting of the process 

and one-another, the amount of time all participants feel compelled to invest is 

diminished. In Gateway and GLAC, where there remains stiff inter- and intra-group 

competition, the as-yet undeveloped trust in the system and one another demands 

greater commitments of time. In both cases, the need to invest time and money in 

the program causes participation to lean towards those entities with the greater 

resource pool of staff and money. 
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The participating groups have a direct relationship to the nature of the projects 

conceived and constructed. In Ventura and OWOW the projects are much more 

likely to be integrated in-and-of-themselves. In GLAC the leadership group has 

decided that a suite of projects, even if some are single-purpose, is the correct 

scale at which to achieve integration. Thus far, this strategy has worked as GLAC 

has been rewarded by DWR with significant allocation of resources. Gateway 

however has not been successful in achieving implementation funds. Their approach 

has been to seek resources for the most pressing problem facing the participating 

cities: stormwater quality regulation. The single-purpose nature expressed in their 

plan did not score highly in DWR’s review. 

5.6.1. Summary 

Coming in 2002, California’s Integrated Regional Water Management Program is 

emblematic of a transition towards adaptive management of water resources. The 

program as approved by the electorate contains aspects of the old and the new 

versions of environmental regulation and governance. The program was intended to 

be shared between the Department of Water Resources and the State Water 

Resources Control Board. DWR has a hierarchical administrative structure, and 

carries responsibility to manage water transfers through the State Water Project 

and to produce statewide water planning documents. The Water Board is an 

appointed body of five Board members, and is the regulator of water rights and 

water quality. The two agencies pursue their work differently, and the deliberative, 

lengthy and (importantly) inclusive process of the Water Board is more closely 

aligned with the goals of the IRWM Program. It is then important that the 



	 133 

entrenched water interests over time have expressed their comfort with the 

predictable DWR over the Water Board, which has led to the IRWM Program’s slow 

transition to a DWR-only program. This very point was made during anonymous 

interviews with representatives of the state agencies and some of the regional 

actors. Interviewees suggested that the goals of IRWM would be better served if 

State Board could re-assert a role in the program, and hearteningly the 2015 IRWM 

strategic plan issued by DWR includes a goal of increasing “state agency 

alignment”, which encapsulates the ideas of closer collaboration with State Board, 

among other state agencies with integrated natural resource management goals. 

That said, in the case of IRWM in California it is not universally understood as a 

conscious effort to manage a transition, rather, many actors perceive the system as 

a new and perhaps not necessary bureaucracy managing development.  This truth 

is within Meadowcroft’s critiques (2009), that the notion of transition management 

omits a clear awareness of politics being necessary to governance. Among the 

challenges of IRWM as a system of governance in California is the tendency to 

subsume the political inside the managerial. 

This also is ripe territory to consider if the water agencies in California are close 

enough to the political process to lead effective environmental governance efforts. 

Water politics in California is notoriously high-stakes, however is an important 

example of how the political process can be brought to bear on socio-techno-

environmental challenges (Agnew 2011). The outstanding question found in this 

space between the local and regional water management and the statewide political 
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process is whether adaptive management can be achieved in partnership between 

government and non-government actors. 

Hybrid institutions are critical in coordinating actions that travel between traditional 

sectors, and the IRWM regional water management group could be considered a 

hybrid institution. The hybridity is front-and-center in the ongoing conversations in 

California IRWM. Among the three overarching themes of the 2013 Water Plan 

Update is the need for “agency alignment”, whereby the various state-level 

institutions with regulatory or funding authority within water resources work more 

coherently towards statewide goals. At a recent conference kicking off the 

Department of Water Resources strategic planning effort for the “future of IRWM”, 

this was front and center in the discussion. However, the audience was about a 

third DWR employees, and heard repeated pleas from NGO, Native American 

Tribes, and local resource agencies for a larger seat at the table.  Despite the 

program now existing for over a decade, this is the first true engagement by the 

program with the nature of the collaborative institution itself.  

These two points, that public administrative agencies remain at the core of the 

effort, and hybrid institutions are critical to environmental governance, bracket the 

fundamental findings of this research. Water resources management in Southern 

California has a long legacy of fragmentation and single-purpose management and 

infrastructure. The complexity of the existing management system, in light of the 

goals offered by the Department of Water Resources for a statewide effort at IRWM 

will lead to a better conceptualization of these theoretical understandings.  
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CHAPTER 6. CONCLUSIONS FROM THE CASE STUDIES 

6.1. Summary of Findings 

This dissertation finds that the Integrated Regional Water Management Program is 

still young as a state-level program intended to encourage new ways of planning 

and managing water at the regional scale in California. Completing a transition from 

older models of water management to new integrated models will require time, new 

administrative permissions and rules, and education of participants and community. 

Just as the administrative forms must be developed, so too the public 

consciousness must be addressed. The ongoing drought in 2015 has shown that the 

public will respond to a collective need. The conservation targets achieved by urban 

water users, usually at the expense of their carefully manicured lawns, showed that 

collective action is possible even when individual losses are the result. That said, it 

required Governor Brown to insist and the State Water Board to threaten large 

fines. In August of 2015 California urban water users reduced consumption 31% 

from the use in August of 2013, suggesting that things once thought immovable are 

now capable of change. 

Review of the case study regions highlights three themes that help narrate 

achievements and challenges; 1) physical and social scale of the effort, 2) the 

network coordinator and structure of the collaboration, and 3) the extent to which 

the collaborative group prioritized shared learning and trust-building. When the 

goals of the voters, legislature, and administrative program are considered, no one 

region studied has found all of the answers. The program is designed to empower 

and support local decision-making, however, this effort has permitted poorly 
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structured and managed collaborations to form in pursuit of the grant dollars.  If 

instead the state program were to develop policy and funding to strengthen the 

regions along these three themes regardless of local context, outcomes would 

improve.  And, finally, the adaptive management IRWM Program seeks to produce 

is an inherently political activity, and acknowledgement of this fact would permit 

the program to properly develop and support consensus building, negotiation and 

compromise.  

6.2. Geographic and Social Scales 

Two aspects of scale are the site of barriers or successes for integrating water 

management. First, the physical scale of the problem and solution set must be 

matched by the scale of the collaborative management system. Second, the 

proximity of the management structure to the community members is critical.  

Adaptive management is an inherently political activity, suggesting that to attempt 

it in a purely administrative system will not succeed. 

Physical scale of water systems includes both the human and natural components 

of the system. For southern California the natural water system are relatively small 

coastal watersheds with Mediterranean climate patterns of winter rains and long dry 

summers. Streams are mostly intermittent with rare perennial systems. 

Groundwater basins within the transverse mountains are large and unconfined, and 

the coastal groundwater basins confined into pressure aquifers, fed by mountain 

front infiltration.  
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The human systems of water management stretch across the southwest, as far as 

the high Sierra in northern California, and to Wyoming at the headwaters of the 

Colorado River. Locally, the human systems are physically piecemeal, divided by 

historic accident or political boundaries. Some systems are physically 

interconnected, but it is rare. Instead, the connections are made via institutions, 

where one serves another serves another. 

Social / institutional systems for managing water resources in California are highly 

complex and fragmented. Because so many specialty management institutions are 

involved in different parts of the cycle, it is very challenging for managers to 

conceive the entire cycle, causing a fragmented understanding of the social-

ecological water system. The reasons for this fragmentation are primarily historic, 

where different users embedded in different understanding of the natural world 

created institutions for managing water. These institutions include government and 

private agencies, complex laws and authorities, and monitoring and data systems. 

When the regulatory structures, the activist and civil-society actors, and the 

environmental system managers are also engaged through an integrated program, 

the institutional complexity becomes even more dense.  The truth though is that 

this is necessary to assure that the social scale of management matches the 

physical system to be managed. 

Achieving a management collaboration that has authority across the physical 

system to be managed is key. In southern California this is particularly challenging 

because the local area relies heavily on inputs from distant places. It is not possible 

to suggest this regional collaboration include managers from Colorado, or the Sierra 
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Nevada. So, when building a collaboration here there are aspects of the system that 

will forever be outside the control of regional collaborations.  A multi-scalar and 

nested system of integrated management has been proposed (Gleick and 

MacDonald 2010) where Federal and State actors, so critical to earlier paradigms in 

water management, also integrate at broader geographic scales.  This approach has 

recently been included in California water management, first through CalFED, and 

now in Department of Water Resources strategic planning that includes ideas of 

“state agency alignment”. 

To be most effective at managing a natural system the scale of the management 

must match the scale of the system (Sayre 2005; Cash et al. 2006; Tang et al. 

2005). In the IRWM case this is confounded somewhat by the conflicting sense of 

the program’s goals. On one hand, the IRWM Program seeks to integrate the 

management of water across a region. On the other hand, however, the definition 

of “region” is an administrative one rather than relying on a natural system (like a 

watershed). Because the program is designed to bring and join together existing 

water authorities, their existing management boundaries (both physical and 

authority) are contained within the new collaboration.  

In this context, the difference between the Santa Ana effort and the Gateway effort 

could not be more stark. In Santa Ana, the authority of SAWPA, the OWOW plan, 

and the Santa Ana watershed share a boundary. Having authority, plan and natural 

system aligned is critical to achieving comprehensive and integrated management. 

Gateway, alternatively, straddles watersheds, and does not have authority over 

most of the water infrastructure within its boundary. GLAC and Ventura are in the 
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middle, where GLAC covers multiple watersheds (but does not entirely manage at 

watershed scales), and Ventura that does divide itself at watershed boundaries 

(and then struggles within internal competition).  

The second question of scale asks how distant are the decision-makers from the 

community. Collaborative governance generally, and IRWM in specific, demands the 

engagement of all self-selected stakeholders. This is broadly defined; a stakeholder 

can be an individual resident, a business, an NGO, an academic institution, or 

another government entity. Each RWMG is constituted with one entity in the lead – 

the convener or primary funder. Each of the regions studied here has a slightly 

different lead entity, which is reflected in their relative successes at drawing in 

stakeholder engagement. 

Ventura has the most sophisticated participatory process, with many public and 

private participants. Santa Ana is inclusive, however does primarily draw public 

sector government participants. Gateway has essentially no civil-society 

participants – the group is entirely made up of city representatives with both county 

and regional special districts represented. Greater LA County has many NGO’s that 

participate at the sub-regional scale, however the Leadership Committee has only 

one. 

Ventura’s convener is housed inside the County Supervisors’ office, and is trained 

as a planner. GLAC’s convener is a high-level staff member of the LA County Flood 

Control District and trained as an engineer. Santa Ana’s convener is the GM of the 

Santa Ana Watershed Project Authority. Gateway’s convener is a consultant hired to 
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manage the Gateway Water Management Authority (GWMA), and works from within 

the CoG.  

6.3. Institutional Leads & Collaborative Structure 

California was the epicenter of the Progressive politics of the early 20th Century. 

Characterized by an effort to decouple public administration from politics (Wilson 

1887), the progressive party that changed California has lasting legacy (Pincetl 

1999) on the management of water. For nearly a century the ideal in California, as 

with elsewhere, is for the agencies of water management be above and separate 

from politics, led by and employing technical experts. For water  

Region Lead Institution Institution 
Type 

Primary 
Archetype 

Lead Staff 
Discipline 

Steps to Public 

GLAC LA County Flood Control District Special 
District 

Drainage Engineering 3 

Santa 
Ana 

Santa Ana Watershed Project 
Authority 

JPA of 
special 
districts 

Supply Planning 3 

Ventura Ventura County Chief Executive 
Office 

County Environment Planning 2 

Gateway Gateway Water Management 
Authority 

JPA of cities Sanitation Organizational 
Management 

2 

Table	16	-	Lead	institutions	in	case	studies	

management this has created highly-skilled agencies primarily employing engineers 

in leadership positions. Elected officials do supervise the heads of these agencies 

through county, municipal or special district boards, but for the most part do not 

intrude on the day-to-day. One interviewee expressed this when relaying how that 

though the Los Angeles County Board of Supervisors is ultimately responsible for 

the Los Angeles County Flood Control District, and the Supervisors do not like to 

intrude on its management (personal communication, anonymous interview, 2013). 



	 141 

For one-hundred years the progressive demand that administration be separate 

from politics has also served to separate administration from the public. The 

unrecognized message has been that the public simply needs to pay its bill or its 

taxes, and the administrative agencies will handle things. 

The need for integration, both in response to new understandings and the IRWM 

Program itself, is poorly served by these old boundaries between agencies and 

public, and agencies and other agencies. To succeed at adaptive, stakeholder driven 

management, the public and therefore politics must become involved. The problem, 

found scattered throughout this dissertation, is that neither side of the engagement 

is well constituted to it. 

Of primary importance is the nature of the leadership of the collaboration. In both 

Santa Ana and Ventura, the agency responsible for coordinating the network are 

empowered to work at the hydrologic scale of the system, and are staffed by those 

trained in urban planning. GLAC’s lead institution is the Los Angeles County Flood 

Control District (selected because of the capacity to manage the complex grants). 

The District is staffed primarily with engineers, and the institution’s authority and 

decades-long customs limit the thinking to the flood control network. Though the 

Flood Control District has authority across the watersheds of the region, within that 

geography they are unaccustomed to thinking about the entire watershed scale, 

rather than simply focusing on the discrete projects and networks of water 

management. In Gateway the lead institution is the joint powers agency, which has 

employed a single staff person who coordinates meetings and the network of 

participants from the involved municipalities. Because the coordinator is a staff 
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person disconnected from any particular institution, the staff person is limited in 

how much leadership can be achieved. The lack of a region-wide perspective that 

includes all the components of IRWM is clearly reflected in the plan that the region 

produced. 

Because the entrenched political powers, and the resistance to change embedded in 

bureaucracies, the program cannot remain simply an economic incentive-based 

model. Instead, the state must work to use its regulatory authority, either through 

an agency like the State Water Resources Control Board, or directly through the 

Legislature, to insist on specific administrative relationships at the local level. 

These relationships must have a legal framework that draws all water management 

agencies to the table, overseen by elected leaders and supported by civil-society 

actors. For adaptive management and integrated management of water to work, 

the system must demand and then support participation from all stakeholders – not 

just make room for them. Who a stakeholder is must be reconceived to include all 

people impacted by the decision-making process.  Self-selection to achieve 

participatory decision-making isn’t going to achieve the paradigm change that is 

sought. 

The agencies do not know how to communicate to the public, because for decades 

they’ve not needed that skill set. So too the public has a very poor understanding of 

the challenge and the options available for progress.  

The collaborations must be led by those skilled in democratic decision-making and 

community engagement. Like Ventura and SAWPA, having those with specific 
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network coordination experience at the lead helps significantly.  The discipline of 

planning and those trained as planners must be given leadership roles, as Planning 

works to include all issues and all interested parties to set agenda and goals. Like 

Ventura and Gateway, it is helpful to have a political office actively engaged in the 

collaborative effort. Ventura in particular has its IRWM Program housed inside the 

County Executive’s office, which has significant impact on how the program draws 

in multiple stakeholders and tackles diverse challenges – and how it works through 

a democratic process for decision-making. 

Institution Type GLAC SAWPA WCVC GWMA 

Federal 0 1 0 0 

Tribal Authority 0 1 0 0 

State Agency 5 0 2 0 

County 1 0 0 1 

City / Municipal Utility 61 7 6 64 

Special District 55 13 10 3 

NGO 10 0 1 0 

Academia 0 0 0 0 

Private Business 0 0 0 4 

Total Projects Proposed: 132 22 19 72 

Table	17	–	Projects	proposed	by	participating	institutions	in	case	studies	

For the goals described by the legislature and voters of California to be achieved, 

the structure by which Regional Water Management Groups organize must be more 

prescriptive by the state program. Santa Ana and Ventura, though operating in 

loose collaborative groups, have proven successful at achieving integrated water 

management principles. GLAC and Gateway, however, have plans that do not 

reflect the same sort of integrated efforts, reinforced by the lack of integrated 

projects within their implementation grant requests. The statewide program has, 

however, not rewarded the groups attaining the goals of the program as it was 
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designed by the legislatures and supported by the voters. In a recent funding 

round, Ventura and Santa Ana both were awarded only 50% of their request, while 

GLAC received 100% and Gateway 0%. During interviews it became clear to 

participants in Ventura and Santa Ana that it felt that the most innovative and 

integrative projects were the ones DWR was choosing to not support. Review of 

response documents suggest that DWR saw a lack of solid performance metrics 

associated with these projects, and therefore exerted a narrow reading of their 

responsibility over General Obligation Bond dollars. A footnote here, Santa Ana 

region visited DWR and successfully argued for their allocation to be raised to 

100%. Gateway, lacking reputation, trust and resources, was not able to make this 

same argument successfully. 

The IRWM Program seeks to support local decision-making, as a key component for 

collaborative governance. The goal of providing funds as incentive to behave in new 

ways has proved ineffective in the short term to change practice, as the politics of 

water is much more powerful than the program, and has led to the money being 

disbursed in ways disconnected from the effectiveness of the effort made. 

6.4. Shared learning & trust-building 

Among the regions where explicit effort was made to educate participants to the 

concepts of Integrated Water Management, not unexpectedly, the resulting efforts 

were more successful. When participants were shown the value of each other’s 

missions, such that the group came to think together about integrated 

management, as opposed to each only representing their own sector, the outcomes 

were more integrated. The complexity of the social-ecological system under 
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management by these groups requires specific attention, and when groups 

recognized this need and spent time to learn and consider those complexities, 

outcomes were more successful. Santa Ana and Ventura both work to assure that 

participants are well informed about the whole system, spending time teaching one 

another about the sectorial challenges. Gateway, on the other hand, did not pursue 

an integrated approach to management – despite the IRWM plan requiring this 

effort. The plan very weakly addresses the need and potential for integrated water 

management in the region, instead filling in these sections on the way to requesting 

resources to cover the most pressing need in the region, stormwater quality 

management. GLAC, the most unwieldy of the regions, does not invest time in 

transdisciplinary learning. The best example is, during leadership meetings, the 

Groundwater Topic Leader frequently reports conditions in the groundwater basins 

that person is responsible for, and is uninformed about conditions in other 

groundwater basins. The role of leading the topic, even in that leader’s own 

discipline, is not taken to include the effort to integrate knowledge within that 

discipline across the region. This lack of integration both geographically also 

appears in a lack of topical integration, and is symptomatic of the GLAC approach. 

The nature of water and the legacy systems for its management needs to be 

studied by the collaboration, as a unit. The interested public in particular must be 

provided a broad base of technical knowledge. Agency operators too must come to 

understand that challenges of their peers. By working through the “coupled human-

natural system” that is water resources, a collaborative effort can become more 

effective at discovering and executing integrated efforts. SAWPA has made 

watershed-wide monitoring, and watershed process education a key feature of its 
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management efforts, to assure participants are sharing common language, 

understanding and vision. Inside GLAC, the Upper LA subregional stakeholder group 

is a carry-over from an earlier effort that developed a Tujunga Watershed 

Management Plan (Tujunga Wash is a tributary to the L.A. River). That watershed 

management effort, though not part of IRWM, spent time thinking explicitly about 

the issues of watershed processes, and watershed management principles. That the 

group of participants remains together (for the most part) has influenced the 

character of the Upper LA subregional steering committee, making its approach a 

bit of an outlier in the GLAC system for its comprehensive and stakeholder-driven 

approach. 

Across the regions during interviews the idea of trust between the participants was 

raised as an important component. Ventura has gained a level of trust among 

participating institutions through the forty years of collaboration. In Santa Ana, 

though much younger than Ventura, an explicit effort to build trust among 

participants was made by the lead institution. In GLAC, however, a lack of trust 

among the participants was highlighted by several interviews, and is apparent in 

the subregional meetings – addressed primarily towards the leadership group. 

GLAC’s challenge is great, given the physical size and population of the region, to 

assure that all needs and voices are receiving equal attention. Gateway broke away 

from GLAC for this very reason, claiming that the cities of the Gateway region were 

being disenfranchised by the larger effort. Gateway, though now back within the 

GLAC region (as of early 2015), has strong trust among the cities of the Council of 

Governments that created the joint powers authority. However, many of the cities 
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of this region are economically distressed, densely populated, and have suffered 

recent instances of corruption among elected local leaders. 

6.5. Synthesis of the Conclusions  

The case study regions here show the value of particular interventions through 

these three themes: managerial & social scales, collaborative network leadership & 

structure, and social learning & trust building.  Each of these themes echoes with 

the theories discussed. Transition management requires patience, trust between 

actors, deliberative leadership and formal structures.  Social-nature is difficult to 

comprehend, and is often informed by individual positions of power and geography.  

And the management of social-natural systems requires properly scaled institutional 

borders and skilled participants. 

In each region different aspects of these realities have been achieved, as we have 

seen.  These uneven achievements are explanatory for the uneven programmatic 

results of the case-study regions. 
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CHAPTER 7. CONCLUSIONS & RECOMMENDATIONS 

7.1. Conclusions of the Research Questions 

The four questions addressed by this dissertation have been answered.  Using the 

language and intent of the IRWM Program, each of the case-study regions was 

assessed, finding common themes of success and struggle.  The institutional 

character and roster of participants are relevant to the outcomes of the region, as 

predicted by environmental governance literature.  The struggle confronted by 

individuals and institutions to understand the complex dynamics of social-nature, 

when left unattended by collaborative governance efforts, contributes to challenges 

at adaptive management.  

The blending of theory and case-study described here results in lessons for the 

IRWM program and collaborative environmental governance efforts more broadly.  

First, scaling the effort properly in relation to both the natural and social systems 

that impact the effort is critical.  Second, developing the appropriate institutional 

framework must be undertaken with intentionality.  Coordinating such efforts 

require leadership with particular skills and cannot simply be delegated to a 

participating institution willing to simply administratively occupy the role.  The 

trajectory of each of the four regions reveals successes and challenges to the 

transition from single-purpose traditional water management to integrated adaptive 

management.  

The first conclusion is that the structure of the collaborative institution is relevant to 

the outcomes achieved. Though having a legal structure that enforces and 

empowers the collaboration is not required, in the cases where integration is more 
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effective there exists a legal structure. Gateway has the strongest institutional 

structure, a joint powers agency agreement. Ventura uses a two-step process 

where the agencies of water management belong to a strong memorandum of 

understanding which includes cooperative funding of the collaborative institution, 

and then the collaborative group gathers under a loose agreement supported by the 

MOU partners. Santa Ana has a strong partnership between subregional water 

supply agencies resulting in a joint powers agency, and then gathers the integrated 

water management institution under an informal collaboration. GLAC, alternatively, 

holds a loose memorandum of understanding between only the leadership 

committee members and any partner who receives implementation funding. The 

remainder of GLAC gathers as a very loose collaboration that resolves more as a 

self-interested gathering (“if you don’t play you can’t get paid”).  

Second, it is clear that the institutional skill set of the network coordinating 

institution plays a role in outcomes. In both Santa Ana and Ventura, a planner 

coordinates the network, while in Gateway the network coordinator has 

organizational management training and in GLAC it is a civil engineer. The process 

in both Ventura and Santa Ana reflect the disciplinary approach of planning which 

includes a very wide-angle view of problem solving and social inclusion. In GLAC, 

the process is more so a very complex grant-seeking process, with clear problem-

solving efforts aimed at drawing dollars as the primary goal followed by pursuit of 

regional water integration. In Gateway, where the network coordinator is well-

suited to building an integrated and collaborative group, the participants are almost 

all public works departments that overwhelm integrated and regional planning with 

the day-to-day challenges which are properly their focus. 
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Third, the regional efforts that encompass an entire hydrologic system are more 

effective at pursuing integrated water management. Santa Ana functions 

throughout the process at a watershed scale. Despite the watershed being very 

large, the network coordinator works diligently to insist that the OWOW process 

function at the full watershed scale. Ventura also works at watershed scales, 

however, is a collaboration between four watershed sub-regions. The experience in 

Ventura is that when the subregions are strong, the full region experiences strife, 

but when the subregions are not strongly engaged, the full region can work more 

effectively. Gateway, on the other hand, is without a natural hydrologic boundary, 

and suffers considerably because of this. None of the water under management is 

entirely within their management area, nor is much of the infrastructure involved 

under the management of members of the collaboration. 

GLAC covers five or six watersheds (depending on how you count), and is broken 

into subregions that do not match the watersheds. Because of these mismatches, 

the region struggles to consider system-wide challenges and benefits. Often GLAC 

is considered as an example of “collaboration by staple” as all the participating 

agencies simply collect their planned projects in a pile and call it a collaborative 

plan. This process to-date has been successful within the IRWM Program, if success 

is measured by the amount of funding allocated. In this way, though the process in 

GLAC falls short of the intended goals of the IRWM Program at its founding, both 

the GLAC Region and the Department of Water Resources have reinforced that this 

region is achieving successes. 
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Fourth, the perception of nature by individual participants and collectively by 

institutions plays a role in the capacity of the collaborations to undertake integrated 

management of hydrologic systems. In both Santa Ana and Ventura, the 

collaborative groups spend time together considering the full extent of the social-

ecological system that the integrated management program is intended to engage. 

In GLAC and Gateway, alternatively, intentional and collective learning and thinking 

about the complexity of the system is not a priority. 

Lastly, when the institutional transition now underway in California is aligned with 

the theoretical work regarding urban nature and the relationship between cities and 

water, it becomes clear that the IRWM is, without intention, drawing politics 

(according to Agnew (2011), “the art of political deliberation, negotiation, and 

compromise”) back into water management. This conclusion is not something 

shared by any who were interviewed for this work, chiefly because the role of 

politics in public administration in California remains poorly conceived because of 

the legacy of progressive-era politics. Because politics is imagined by most to be a 

system in-which the administrators do not participate, the inherently political 

nature of adaptive management and stakeholder engagement is disquieting for the 

agencies involved. 

This reinforces the earlier conclusions, that collaborative governance groups that 

include participants who are comfortable and skilled in political engagements will be 

more successful. Public administrative participants, especially when in leadership 

roles, will deemphasize political decision-making in favor of clinical, technical and 
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quantitative data. This apolitical approach is inherently counter-productive to 

collaboration and integration. 

For this reason, the role of the political in this transition must not be downplayed, 

and in fact, must be welcomed and properly nourished by those institutions and 

leaders who can help foster collective decision-making through political processes. 

When seen together, these conclusions draw a line between the perceptions and 

disciplinary knowledge held by participants in collaborative water management 

efforts, the structure of both existing and new institutions, and the role of politics in 

decision-making about water. It is critical that collaborative management processes 

confront the lessons that have been learned by theoreticians studying how people 

relate to nature, and how management of urban space and natural “resources” 

reflect those relationships. So too, the structure of institutions, and how they can 

resist change despite individual effort must be part of the explicit effort. Lastly, the 

well-understood but completely wrong-headed assumption that politics is both 

currently absent, and in the end undesirable, in the water management realm must 

be overcome. 

In summary, explicit and intentional inclusions of time to build trust, educate 

participants, and construction of political processes in the IRWM Program will 

benefit outcomes. The transition that was intended by the authors and voters who 

created the program, that to-date has been elusive and uneven, can be achieved if 

these unexamined barriers are acknowledged, brought into discussion, and 

overcome.  
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7.2. Conclusions of the Research Goals 

The goals of this research have been achieved.  This dissertation describes a 

confluence of the theories within urban political ecology, environmental governance 

and transition management.  Linking these bodies of research has both revealed 

and explained the reality found within the case study regions.  The transition 

management effort of the Program is resisted or enhanced by efforts to overcome 

the politics and comprehension of urban social-nature.  And, the dynamics of power 

that structure urban social-nature are shown to be linked to the institutional 

dynamics of environmental management. 

Within the case study region, patterns were revealed that express the value of 

linking these theories to produce a stronger program.  Regions that have trust 

among participants and that pursue social learning and strong network coordination 

succeed.  Transition to adaptive environmental management demands this 

confluence be intentionally explored.  Success comes from building networks that 

work, that learn, that have jurisdiction over entire social-natural systems, and that 

work to overcome preexisting power dynamics. 

These findings narrate opportunities for transition management policies to be 

updated or crafted to encourage positive aspects and discouraging negatives.  

Below, drawn from this research, are recommendations for the California Integrated 

Regional Water Management Program. 
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7.3. Recommendations for the California IRWM Program 

The recommendations for the IRWM Program are apparent from the conclusions 

above: 

• Regional Water Management Groups should be required to maintain a strong 

legal framework for the collaboration among water management agencies. 

This can include informal partnerships with non-governmental actors, but the 

government agencies involved should be required to engage the joint powers 

agency capacity in California Law. Further, those government partners should 

then each commit resources to the collaboration, using local context to 

develop the framework for those expenditures. By formalizing the 

partnership and creating a shared legal institution, the Regional Water 

Management Groups would be more capable of assuring the work occurs at a 

regional scale and with integration as the goal. This new institution too can 

be provided resources by the partners to facilitate the collaboration, which is 

a critical need made clear in several of the regions under study. Department 

of Water Resources has already noticed this need, and has proposed in the 

as-yet-unreleased Strategic Plan that each regional water management 

group should have annual state support simply to maintain the collaboration. 

• Collaborative groups should be facilitated by properly trained and empowered 

network coordinators to help the participating institutions to transition 

towards adaptive management. Network coordination is a defined skill set 

and can be conducted by disciplines like planning. Recognizing that this is an 

effort at transition management and pursing it with that goal is necessary. 



	 155 

Existing single-purpose institutions should not be at the forefront of the 

effort, as their institutional path dependencies will over-time color the 

collaborative effort and retard the transition. 

• Social-ecological systems are dynamic, complex, and rarely considered as a 

whole system by existing management structures. Collaborative groups 

should commit time to building shared understanding of the system under 

their shared management. Engaging with ecologists, planners, sociologists 

and others that study complex systems who can shed light on the challenges 

of the wicked problems faced by integrated water management can benefit 

all participants. 

• Trust among participants, both individuals and institutions, is a critical 

component of success. As discomforting as it may be, explicit efforts to build 

that trust must be inculcated as part of any collaborative governance 

process. This takes both time and money, and therefore needs to be 

understood for the value it can achieve and supported by the management 

structures associated with the effort. 

• The IRWM Program must with intention and significant up-front effort bring 

political processes forward in the decision-making process. Integrated Water 

Management is, like all engagements between society and nature, an 

inherently political activity. As an adaptive management effort that demands 

stakeholder and community engagement, this necessitates deliberation and 

compromise – core aspects of our democratic political process.  Having the 

IRWM Program become comfortable with this truth, primarily by insisting that 

the political institutions of our society plan significant and leading roles, is a 
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necessary next step. As long as the IRWM Program is imagined as a purely 

technical re-working of the water management structure, it will fail to 

achieve truly collaborative, integrated, and regional goals. 

The California Integrated Regional Water Management Program is not yet two 

decades old, and in those years it has paralleled and influenced considerable 

change in how water is managed. Using the recommendations above, regional 

water management groups, cities and counties, the Department of Water 

Resources, and the California Legislature can each take steps to strengthen the 

program design, and improve outcomes for all Californians. 
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