


Dividing the Waters
 

A publication of the
 
Center for Self-Governance
 



D!IIING
 
THE WATERS
 

Governing Groundwater
 
in Southern California
 

William Blomquist 

1E PRESS
 
San Francisco, California 



© 1992 William Blomquist 

This book is a joint publication of the Center for Self-Governance 
and the International Center for Self-Governance, dedicated to 
promoting the self-governing and entrepreneurial way of life 
in the United States and around the world. Both centers are 
affiliated with the Institute fc.- Contemporary Studies, a non
partisan, nonprofit public policy research organization. The 
analyses, conclusions, and opinions expressed in ICS Fiess 
publications are those of the authors and not necessarily those 
of the Institute for Contemporary Studies, or of the Institute's 
officers, directors, or others associated with, or funding, its work. 

Publication of this bock was funded in part by the U.S. Agency 
for International Development. 

Printed in the United States of America on acid-free paper. All 
rights reserved. No part of this bool may be used or reproduced 
in any manner without written permission except in the case 
of brief quotations in critical articles and reviews. 

Inquiries, book orders, and catalog requests should be addressed 
to ICS Press, 243 Kearny Street, San Francisco, CA 94108. (415) 
981-5353. Fax (415) 986-4878. For book orders and catalog 
requests call toll free in the contiguous United States: (800) 
326-0263. Distributed to the trade by National Book Network, 
Lanham, Maryland. 

Copyeditor: Vicky Macintyre 
Proofreader: Eve Kushner 
Indexer: Stephen R. Ingle 

Library of Congress Cataloging-in-Publication Data 

Blomquist, William A. (William Andrew), 1957-
Dividing the waters: governing groundwater in southern California 
I William A. Blomquist. 
p. cm. 

"A publication of the Center for Self-Governance." 
Includes bibliographical references and index. 
ISBN 1-55815-200-8 (cloth) : $44.95. - ISBN 1-55815-210-5 (paper) 
14.95 
1. Water-supply-Government policy-California, Southern. 

2. Water, Underground-Government policy-California, Southern. 
I. Title.
 
HD1694.C2B55 1992
 
333.91 '04'097949-dc2O 92-24878
 

CIP 



Contents
 

List of Maps vii
 
List of Tables viii
 
List of Abbreviations ix
 
A Note from the Publisher Robert B. Hawkins, Jr. xi
 
Foreword Elinor Ostrom xiii
 
Preface xv
 

Part One They Prefer Chaos: Groundwater and Governance 

1 Chaos or Order? 3
 

Watersheds
 

California
 

2 Groundwater Basins: Their Value and Characteristics 13
 
3 The Lay of the Land: Four Southern California 27
 

4 Water Development and Water Law in Southern 43
 

Part Two lnstitutional Design and Development: Eight Cases 

5 Raymond Basin: Conrtituting Self-Governance in a 73
 
Groundwater Basin
 

in a Coastal Basin
 
6 West Basin: Simultaneous and Sequential Problem Solving 97
 

v 



vi Contents 

7 Central Basin: Developing a Polycentric Public Enterprise 127 
System in the Middle of a Watershed 

8 Main San Gabriel Basin: Adaptation, Innovation, and 159 
Learning 

9 The San Fernando Valley: Institutional Adaptation under 189 
Constraint 

10 The Mojave River Basins: High Desert Drama and 219 
Institutional Failure 

11 Orange County: Governing by District, Managing by 245 
Incentives 

12 Chino Basin: Basin Governance for Land Use Transition 271 

Part Three Why They Prefer "Chaos" 

13 Evaluating Performance: Can "Chaos" Work? 301 
14 Institutional Development and Human Action 319 
15 Polycentricity, Entrepreneurship, and Performance 339 

Appendix 1 An Integrated Chronology of the Eight Cases 365 
Bibliography 377 
Index A03 
About the Author 415 



List of Maps 

Selected Southern California Groundwater Basins xx-xxi
 
Raymond Groundwater Basin 74
 
West Coast Groundwater Basin 98
 
Central Groundwater Basin 128
 
Main San Gabriel Groundwater Basin 160
 
San Fernando Valley Groundwater Basin 190
 
Mojave River Groundwater Basins 220
 
Orange County Groundwater Basin 246
 
Chino Groundwater Basin 272
 

viI 



List of Tables
 

4.1 	Population of Southern California Counties, 1860-1990 51 
4.2 	Developed Land Use, Coastal Los Angeles County, 57 

1880-1960 
5.1 	 Raymond Basin Parties' Decreed Rights, Extractions, and 86 

Total Water Use, 1945-1990 
5.2 	Cost of Raymond Basin Watermaster Services and Amount 94 

Paid by Parties, Fiscal Years 1945-1990 
6.1 	West Basin Water production and Total Water Use, 100 

1933-1990 
6.2 	Amount of CWBWRD Pump Tax and Price of MWD 114 

Replenishment Water, 1961-1990 
6.3 	 West Basin Watermaster Expenditures, 1956-1990 123 
6.4 	West Basin Parties to Watermaster Service, Adjudicated 124 

Rights, and Active Pumpers and Nonparties, 1956-1990 
7.1 	Water Spreading at Montebello Forebay, 1954-1990 133 
7.2 	 San Gabriel River Watermaster Budget and Expenditures 143 
7.3 	Lower Area Annual Entitlement, Usable Water, and 145 

Makeup Water Received by Lower Area, and Accrued 
Credit or Debit of Upper Area, 1963-1964 through 1988-1989 

7.4 	Central Basin Parties to Watermaster Service, Agreed 149 
Pumping Allocation, and Active Pumpers and 
Nonparties, 1963-1990 

viii 



List 	of Tables ix 

7.5 	 Central Basin Water Production and Total Water Use, 155 
1962-1990 

7.6 	Central Basin Watermaster Expenditures, 1963-1990 156 
8.1 	 Groundwater Production and Overdraft in the Main 161 

San Gabriel Basin, 1934-1972 
8.2 	Main San Gabriel Watermaster Assessment Rates 176 
8.3 	Main San Gabriel Basin Operations under the Judgment 183 
8.4 	Main San Gabriel Basin Cyclic Storage 185 
9.1 	 ULARA Groundwater Extractions by Subarea, 1969-1990 214 
9.2 	 Water Imported into ULARA, 1969-1990 215 

10.1 	Annual Groundwater Extractions, 1950-1981 223 
11.1 	Orange County Water District Replenishment Assessment 256 

("Pump Tax"), 1955-1990 
11.2 	 Orange County Replenishment Water Purchase and Costs, 258
 

1950-1990
 
11.3 	Orange County Groundwater Production and Total Water 260
 

Obtained, 1953-1990
 
12.1 	Assessments in Chino Basin, 1978-1989 283 
12.2 	Water Production and Replenishment in Chino Basin, 

1975-1989 
 293
 
12.3 	Chino Basin Production, Imports, and Total Water Use, 294 

1975-1989 
12.4 	Chino Basin Watermaster Budget and Expenditures, 295 

1978-1989
 
13.1 	Amortized Adjudication Costs and Basin Management 307 

Costs of Groundwater Production, 1985 
13.2 	 Comparisons of Water Costs with and without 311 

Management, 1985 



List of Abbreviations 

CBMWD Central Basin Municipal Water District (Chap. 7) 
CBMWD Chino Basin Municipal Water District (Chap. 12) 
CBWA Central Basin Water Association (Chap. 7) 
CBWA Chino Basin Water Association (Chap. 12) 
CWBWRD Central and West Basin Water Replenishment District 
DPW Department of Public Works 
DWR Department of Water Resources 
EPA Environmental Protection Agency 
LACFCD Los Angeles County Flood Control District 
LADWP Los Angeles Department of Water and Power 
LAFCo Local Agency Formation Commission 
MWA Mojave Water Agency 
MWD Metropolitan Water District of Southern California 
OCWD Orange County Water District 
SAWPA Santa Ana Watershed Project Authority 
SBVMWD San Bernardino Valley Municipal Water District 
SGVMWD San Gabriel Valley Municipal Water District 
SWRB State Water Resources Board 
TDS total dissolved solids 
ULARA Upper Los Angeles River Area 
USGS U.S. Geological Survey 
USGVMWD Upper San Gabriel Valley Municipal Water District 
USGVWA Upper San Gabriel Valley Water Association 
WATER Water Association to Establish Rights 
WBMWD West Basin Municipal Water District 
WBWA West Basin Water Association 
WMWD Western Municipal Water District of Riverside County 

x 



A Note from the Publisher
 

You hold in your hands an extremely important book, one that contributes 
vitally to our understanding of successful public policy. William Blomquist
explains how California water users were able to protect and allocate 
underground water supplies despite rapidly growing demand for scarce 
water resources. In telling this story, he demonstrates how people who 
are self-governing can solve complex and important environmental 
problems without the need for centralized direction-in this case, a "water 
czar" or statewide bureaucracy. All that is required, along with their own 
will, effort, and creativity, is an enabling institutional environment. 

Dividingthe Waters thus points out the fallacies underlying the views 
of public policy advocates and environmental activists who believe that 
central direction and control are required to cope with today's environ
mental challenges. As the southern California experience clearly shows, 
when citizens have the opportunity to engage in self-governing, collective 
action, and innovative, entrepreneurial solutions are encouraged, we need 
not have a "tragedy of the commons." 

But the implications of Dividing the Waters extend well beyond even 
the contemporary debate over appropriate environmental policies. If self
governing men and women are able to successfully address issues as 
complex and vexing as those surrounding groundwater usage, might not 
their capacities in other areas of public life be just as great? Blomquist 
answers a powerful "Yes!" 

By looking deeply into the political processes exemplified in his 
case studies, Blomquist illuminates the underlying principles that make 

xi 
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possible a free and innovative society. Such a society may well be based 
on a polycentric order, rather than the centralized order that now prevails 
in most areas of our lives. Such a society holds out to all citizens the oppor
tunity to play creative and vital roles in addressing the many challenges 
confronting public life. Dividing the Waters shows convincingly that the 
principles of self-governance that so impressed Alexis de Tocquevile in 
Jacksonian America remain no less powerful and empowering today. 

Robert B. Hawkins, Jr. 
President 

Institute for Contemporary Studies 



Foreword
 

It is a substantial pleasure to write a foreword for William Blomquist's 
Dividing the Waters. I feel more than a little responsible for Bill's interest 
in this topic as I encouraged him to undertake a dissertation that examined 
the stability of the institutions devised by groundwater pumpers in 
Raymond, West, and Central basins and Orange County, California. I 
first became aware of these intriguing forms of self-governance in the early 
1960s when Louis Weschler and I wrote dissertations focusing on several 
of these basins. In his dissertation, Bill undertook a comparative study 
of four basins and how they have evolved over time. Bill and I then 
initiated a research project funded by the U.S. Geological Survey that 
enabled Bill to add four more cases and continue to study the four initially 
covered in his dissertation. As part of this project, Bill prepared a series 
of basin-specific reports that have been the empirical foundation for this 
book. While I may have been the instigator of this project, Bill has carried 
it much further than I dreamt was possible. Further, I have now learned 
more from Bill's work than I was able to teach him in the first place. 

This volume illustrates the process of learning about collective-action 
problems in complex settings involving large numbers of participants. 
The complexity of these settings is far greater than we can begin to 
approximate in more formal theoretical representations of collective-action 
problems. In their efforts to reduce the adverse consequences of their 
interdependence with one another, participants frequently had to invent 
new concepts and propose rules that no one previously h3d used. The 
reader will gain substantial insight about how individuals far from the 
limelight of the evening news tackled tough problems affecting millions 
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of people and vast sums of property value. And, in many instances, these 
individuals crafted new institutions that have performed effectively 
over several decades with many efficiently enhancing properties. But 
Blomquist's book is not only about success. It also helps us understand 
why some efforts to solve collective-action problems fail. For the theory
of collective action to evolve still further we need to understand both suc
cesses and failures in settings that are relatively similar to one another. 

This book will be of major value to many readers. Let me recommend 
it first to those interested in learning more about how self-governing 
societies work. The analysis of how individuals identify problems and 
set about the tasks of public entrepreneurship to solve problems is crucial 
to an understanding of selt-goverance. Second, let me recommend it to 
political economists and institutional analysts interested in empirical work 
related to some of the toughest theoretical questions. The volume helps 
us understand where our current theories are sufficient and where fur
ther work is needed. Let me also recommend it to students interested 
in the history of the West and how it was "conquered." Part of that story
has to do with the courage and fortitude of the first pioneers. But without 
the fortitude and vision of many of the individuals who participated in 
the crafting of groundwater institutions in southern California, urban 
populations facing the recent major droughts would have suffered far 
more than they did. 

Elinor Ostrom 
Codirector, Workshop in Political Theory 

and Policy Analysis, and Arthur F. Bentley 
Professor of Political Science, Indiana University 



Preface
 

Groundwater has been referred to as the "unseen resource" and the 
"hidden resource." It seems appropriate, then, to use case studies 
involving groundwater in order to study institutional development. In 
many ways, institutional development is the "unseen process," perhaps 
even the "hidden process." 

Social scientists in general, and political scientists in particular, talk 
and write about institutions all the time. We refer to "institutional 
imperatives," "institutional limits," "institutional gaps," "institutional 
performance," and so on. We imuch less often talk about the processes 
by which institutional arrangements come into being. 

When the origins and purposes of institutions are discussed at all, 
they are often discussed retrospectively, with motivations imputed to the 
designers after the fact. Thus we find institutions characterized as con
gealed preferences or instruments of domination or mechanisms for the 
implementation of policies decided somewhere else by someone else. 
Sometimes, explanations of this sort can be compelling; at other times, 
they seem wide of the mark. In any event, there is a difference between 
retrospective interpretations of the origin and purpose of already-existing 
institutions and a conscious examination and analysis of the processes 
by which a particular set of institutional arrangements actually came into 
being. This book attempts that sort of conscious examination and analysis 
of institutional design and development. 

Understanding the processes by which institutions are designed, 
established, and modified or eliminated requires a particular approach. 
Unless one presumes that institutions create themselves or are guided 
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by some "invisible hand" or are "induced" by the characteristics of a
situation, one must treat institutional arrangements as human creations. 
This entails taking some perspective on human action. Here, I view
human action in the creation of institutions as intentional problem solving 
under constraint. 

In an effort to understand both the problems that people were trying
to solve and their intentions in designing the institutional arrangements
that govern groundwater in southern California, I found it necessary to
review documents, notes, minutes of meetings, reports, and studies 
written and compiled during the period of institutional development and 
to interview individuals who had been involved in these processes. I also 
talked to several people who work within those governance structures
today, who bear the responsibility for maintaining water supplies for a 
metropolitan region of 15 million people. I collected and analyzed data
from numerous sources to try to ascertain whether and to what extent 
the institutional arrangements they have designed and modified over time
have performed as intended in dividing the waters of southern California 
among all these people.

In research of this type one imposes on a lot of people's time over 
a period of years and accumulates a great many debts. I am happy to 
be able to acknowledge them. 

In the West and Central basins, where I started, John Joham, general 
manager of the Central and West Basin Water Replenishment District and 
of the Central Basin Municipal Water District, was extraordinarily 
generous. I benefited greatly from my visits with him, from his willingness
to find information for me, and especially from his extensive comments 
on an earlier draft of the :hapters on West and Central basins. John Joham
also provided me with a copy of Carl Fossette's book, which the Central 
Basin Municipal Water District published after Mr. Fossette's death in
1985. It is an invaluable account of the development of water resource 
management in the San Gabriel River watershed by one who was a vital
participant. During the period of this reseach, John Joham retired after 
many years of service. I wish him well. Richard Atwater, his successor,
has been very helpful in the past two years by responding to requests 
for updated information. 

Thomas Stetson of Stetson Engineers was present through each step
in the development of governing institutions and water resource manage
ment programs in the San Gabriel Valley and has servea both as a member 
of the San Gabriel River Watermaster and as the Consulting Engineer
to the Main San Gabriel Basin Watermaster. He also has been involved
in the Mojave River case. Mr. Stetson made time freely available for 
, xtended interviews, and his recollections proved invaluable in helping 
me understand both the geohydrology of the area and the process of 
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institutional development. Kevin Smead of Stetson Engineers also helped 
me acquire the documentation used in this study, including several items 
prepared by Mr. Stetson and by Stetson Engineers in conjunction with 
water resource management in the San Gabriel River system. 

Geologist John Mann was the expert consultant in the San Gabriel River 
adjudication. I met Dr. Mann while I was researching the San Fernando 
Valley case, in which he was intimately involved. He also was involved 
in the Mojave River case. He could not have been more helpful. He 
discussed these cases with me during my visits to southern California, 
corresponded, put me in touch with other people, sent me copies of useful 
documents, and offered welcome words of encouragement. He volun
teered to contact Alfred Jorgensen, formerly of the city of Monrovia and 
an active participant in the San Gabriel River adjudication, and had 
Mr. Jorgensen send me a copy of his 1967 master's thesis on that adjudica
tion. It is doubtless +hemost thoroughly documented description of that 
process available and yet, because it is unpublished, would otherwise 
probably have escaped my attention. 

I might not have met John Mann if it had not been for Mel Blevins 
of the Los Angeles Department of Water and Power. Mr. Blevins is the 
court-appointed watermaster for the Upper Los Angeles River Area
the San Fernando Valley. lie helped me understand the development of 
the basin governance structure and management system there, provided 
access to files and records, responded to follow-up requests, and also pro
vided much-appreciated encouragement that I was on the right track in 
understanding a case that has been the subject of several controversies. 

Robert Berlien made an entire day available to me at the office of the 
Upper San Gabriel Valley Municipal Water District and arranged for an 
interview with Linn Magoffin, the chairman of the Main San Gabriel Basin 
Watermaster and a longtime participant in water resource issues in 
the San Gabriel Valley. Mr. Berlien also provided free access to avail
able copies of watermaster reports, the two principal judgments, and 
early records of the district and responded swiftly to follow-up requests 
for information. 

Robert Beach of the Sonoma County Water Agency first told me about 
the Mojave River adjudication and recommended that I include it in this 
study, a recommendation for which I am grateful. In researching this 
controversial case, I needed the perspectives of several participants. I 
especially appreciate the time made available by Martin Whelan, Jr., 
Arthur Littlewcrth, Carl Coleman, Stan Shaw, Jim Gilliam, and Jon 
Edson. Mr. Whelan and Mr. Littleworth were attorneys on opposing sides 
in the Mojave River case: each graciously provided me with thoughtful 
and thorough recollections of the occurrences there. Mr. Coleman and 
Mr. Shaw were also on opposing sides in that case-Mr. Coleman was 
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general manager during the first several years of the adjudicfion that 
Mr. Shaw opposed, and they each served at different times on the Mojave 
Water Agency Board of Directors. Their recollections of the political con
flicts over water in the Mojave River area were invaluable. Judith Pfeffer 
and other staff members at the Victor Valley Daily Press provided valuable 
assistance in recovering news accounts concerning the Mojave River case. 

Don Peters of the Chino Basin Watermaster was also extremely 
generous with his time during my visit to the Chino Basin Municipal 
Water District. He provided copies of documents and maps and access 
to the district's library and responded to follow-up requests. I had almost 
no prior information about the Chino Basin when we met, and he patiently 
guided a political scientist from Indiana through the geology, history, and 
management of the basin. 

At the California Department of Water Resources Southern District 
office in Los Angeles, Carlos Madrid and Chris Nagler helped orient me 
to their office's role as watermaster for the West and Central basins and as 
staff support to the watermaster service for Raymond Basin. They and 
their staff also met several requests for copies of documents, maps, and 
records. In Sacramento, Arthur Gooch, Helen Peters, James McDaniel, 
and Carl Hauge also provided useful insights into the department's 
perspective ort groundwater problems and management ini the state. 

,Aktthe Foothill Municipal Water District in the Raymond Basin, Ron 
Palmer generously provided me with his time and insights, as well as 
access to the district's library and a quiet place to make notes. At the 
Orange County Water District, Lola Handy provided me with a tour of 
the district's facilities, access to the district's library, and a place to work. 

Special thanks go to Susan Trager, who helped me understand the 
Chino Basin and Orange County cases. In addition, she has been a 
much-appreciated reviewer of my research, providing lots of assistance 
and encouragement mixed with words of advice, caution, and thought
ful criticism. 

In addition, I am indebted to many colleagues in the academic 
community. It is impossible, however, to convey what I owe to Elinor 
and Vincent Ostrom. Itis possible to say without doubt that I would not 
have undertaken this project without them. They supported my research 
in every way imaginable. They have read, commented upon, and helped 
to improve every version of this manuscript. They have shown and con
tinue to show me what it means to be part of a scholarly community. 

Several colleagues at or affiliated with the Workshop in Political 
Theory and Policy Analysis at Indiana University have also reviewed and 
commented on this research or portions of this manuscript during its 
development: Roy Gardner, Roberta Herzberg, Ron Oakerson, Roger 
Parks, Edella Schlager, Yan Tang, Jimmy Walker. Special thanks also for 
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the support of the staff at the workshop, especially Patty Dalecki, Gayle 
Higgins, and Linda Smith. 

In addition to asking Elinor Ostrom a question that began this entire 
project ten years ago, Paul Sabatier at the University of California-Davis 
read this manuscript and provided helpful comments and much
appreciated encouragement. Thanks also to Larry Kiser at Eastern 
Washington University, Helen Ingram at the University of Arizona, and 
William Lord for their insights and support. 

I also am grateful to my colleagues at the Department of Political 
Science at Indiana University, Indianapolis. In addition to providing an 
enjoyable working atmosphere, they have supported this research through 
released-time arrangements and by "going easy" on a junior colleague. 

The maps used in this book were prepared by Kevin Mickey of the 
Cartographic Services office of the School of Liberal Arts at Indiana 
University, Indianapolis. The support of the school in providing Kevin's 
services is gratefully acknowledged. 

Funding from the U.S. Geological Survey under grant number 
USGS 14-8-001-G1476 supported the travel and data collection necessary 
for this project. 

Special thanks go to Bob Hawkins at the Institute for Contemporary 
Studies for his support of this project over the past four years (which 
was two years longer than Ioriginally told him it would take). Sam Harper 
and Elise Paylan's enthusiasm during the development of the Inter
national Center for Self-Governance also helped move the project along. 
The staff at iCS Press have been remarkably efficient, helpful, and 
friendly, especially Barbara Kendrick, the book's editor. 

Susan Trager, ZacLary Smith of Northern Arizona Unive'sity, and 
Louis Weschler of Arizona State University reviewed the manuscript 
for ICS Press. Their comments, suggesdons, and criticisms improved the 
book considerably. 
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PART 1 

They Prefer Chaos 
Groundwater and Governance
 

The citizens . . . do not want a comprehensive regional master plan, or a water 
czar, although that is probably what they should have. They prefer chaos. 

-Colorado water broker on "ABC World News Tonight," 
August 22, 1989 



1 

Chaos or Order? 

On Christmas Eve 1989, the lead editorial in the Los Angeles Times was 
not about gang violence or homelessness on the streets of Los Angeles.
It was not about the dismantling of the Berlin Wall, or the demise of the 
Ceaucescu government in Romania, or the U.S. invasion of Panama, each 
of which had occurred the preceding week. That night the paper's lead 
editorial pronounced, "Water: This Time It's Serious." 

Southern California's surface water supplies, the editors wrote, were 
drying up. Tt was the fourth consecutive year of drought, the driest four
year period in California since 1929-33, and several reservoirs were less 
than one-third full. As a result of the drought and the growing concern 
about water quality in the Sacramento-San Joaquin Delta, the water being
brought south by the State Water Project was becoming more scarce and 
less predictable. Pressured by lawsuits over the ecological impact of its 
water imports from the Mono Basin and Owens Valley, the city of Los 
Angeles had reduced those imports substantially. At the same time, the 
Metropolitan Water District of Southern California was on the verge of 
losing its access to surplus Colorado River water in 1990, since the three 
Lower Colorado River Basin states-California, Arizona, and Nevada
were expected to consume their combined 7.5 million acre-feet allocation. 
Meanwhile, southern California was still gaining about 350,000 residents 
per year. 

Water has always been "serious business" in California, especially 
in southern California. Cycles of precipitation and surges of development 
ever since 179U have made "southern California" and "water shortage"
practically synonymous and water development the necessary companion 
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4 Dividing the Waters 

of economic development. The water supply stakes are huge. Southern 
California is now home to about twenty million people and boasts one 
of the world's most prosperous economies. Yet the region has a near
desert climate and the state's water laws have long encouraged overuse. 

As elsewhere in the West, water development in southern California 
has been accompanied by ambition and conflict. The projects referred to 
in the Los Angeles Times-the Los Angeles-Owens Valley Aqueduct, the 
Colorado River Aqueduct, and the State Water Project-tapped sources 
hundreds of miles away and became the subject of legends, books, and 
even movies.1 Although some have viewed these feats of engineering as 
exercises of raw power, they enabled southern California to prosper 
through most of the dry periods of the twentieth century with little dis
comfort and dislocation. Indeed, these projects have made it possible for 
southern California to withstand severe and sustained droughts (Getches, 
1991: 6). Little wonder, then, that the Times editors were alarmed at the 
prospect of all these sources being curtailed simultaneously. 

What has received far less attention is the fact that the economic 
development of southern California has also depended greatly on the 
water supplies underlying much of the state. A well and a pump draw
ing from an invisible groundwater basin do not hold the same fascina
tion as a 300-mile aqueduct being blasted through mountains and laid 
across deserts. 

California's groundwater supplies and storage capacity are enormous. 
Groundwater basins underlie all of California's developed valleys and 
coastal plains, and most of the southe-n deserts. The estimated "usable 
storage capacity" of the state's nearly 450 groundwater basins is 143 
million acre-feet (California DWR, 1975), which is more than triple the 
capacity of California's many surface reservoirs. 

Groundwater serves two-thirds of the state's thirty million residents 
(Solley, Merk, and Pierce, 1988) and provides about one-third of all the water 
used in southern California (Getches, 1991: 43). Some parts of southern 
California depend on groundwater almost completely. For example, it pro
vides roughly 90 percent of the water supply for the more than one million 
residents of the San Gabriel Valley in Lo - Angeles County. 

Not long ago, some southern California groundwater basins were 
being depleted at alarming rates. In 1955, for example, the local water 
supplies of coastal Los Angeles County (between the San Gabriel Moun
tains and the Pacific Ocean) were being tapped 30 percent more per year 
than they were capable of sustaining (California DWR, 1964a: 46). Even with 
substantial amounts of groundwater in storage, this pace could not have 
been maintained without disastrous effects in the not-too-distant future. 

But the Times's editorial of Christmas Eve 1989 did not even mention 
groundwater, for by then some parts of the state had groundwater 
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management programs in place, primarily in areas where communities 
had to compete for water from common aquifers, such as around Los 
Angeles. Actually, groundwater use had been brought under control in 
most of the area's major groundwater basins by 1980. How this happened,
and the Listitutions and organizations created to bring about and sustain 
that control, are the subjects of this study. 

Is There Groundwater Management in California? 
Some observers may find strange the very idea of studying groundwater 
management in southern California, for many Californians would argue
that there is no groundwater management in the state. Usually it is particle
physicists and theologians who are told that the object of their research 
does not exist (and who generally have the good sense to ignore such 
remarks). Not only do many deny the existence of groundwater manage
ment in California, but these denials have made their way into important
publications and should not be disregarded. Indeed, because they reflect 
deeper theoretical and methodological issues concerning institutional 
structures, it is important that they be discussed. 

Those who argue that there is no groundwater management in Caifornia 
rest their case on the fact that California does not have any comprehensive 
statute or program for managing and regulating the use of groundwater
(see Knapp and Vaux, 1982: 61). Some have even complained that the state's
"'no action' groundwater management system can only lead to disaster" 
and that a comprehensive management program "would ensure efficiency 
in the beneficial use of groundwater" (Mallery, 1983: 1286, 1298). 

Others argue that the absence of a comprehensive statewide program
does not mean state officials regard water management as unimportant: 

The legislature has moved cautiously with respect to groundwater 
problems and legislation has focused on local solutions, with emphasis 
on the importance of fashioning management solutions to meet local 
conditions and local needs. Nevertheless, water resources management in 
Californiais treatedas an issue ofgreat public interest andgiven high priority,
in la;ge part because of the scarcity of water resources in the areas with 
the greatest demand. (Trager, 1988: 53, emphasis added) 

Because California has treated groundwater management as primarily a 
local function, a great variety of local governance structures have been 
created to design and implement management programs for many of the 
groundwater basins in the state. Some basins do not have governance 
systems or management programs. Most state legislative activity concern
ing groundwater has authorized the creation or modification of local 
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governance systems (Schneider, 1977: 3; Trager, 1988: 53). The principal 
state agencies involved with water supplies-the Department of Water 
Resources and the State Water Resources Control Board-have provided 
investigative and technical support for local efforts. 

In many quarters, these efforts are regarded as successful. A report 
prepared for the Los Angeles District office of the U.S. Army Corps of 
Engineers, for example, describes the area's groundwater basins as "well 
managed" (UINTEX, 1985: 11-39); an engineer who has spent much of 
his career on water supply matters considers that "groundwater manage
ment under the existing laws of California is working very well where 
it has been applied" (Stetson, 1982: 3-4); and an e-(tensive RAND 
Corporation study concluded, "Southern California has a relatively well
developed and diverse system of local groundwater management that has 
evolved on a piecemeal basis over many years" (Lipson, 1978: 1). The 
RAND report also concluded, "Since there is already a locally developed 
management program in place in major Southern California basins, there 
is no need for the state to impose yet another management scheme" 
(Lipson, 1978: 21). One author of a history of California water develop
ment was more emphatic: "There is no need for an outside agency to 
replace the initiative and experience which has already accomplished so 
much in the state" (Harding, 1960: 216). 

These various evaluations differ not only in their degree of support 
for the present methods used to manage groundwater, but also in their 
focus. Critical appaisals are quick to point out that forty-two ground
water basins kroughly one in ten) are currently in overdraft, with eleven 
of these in a "critical condition of overdraft." 2 More positive assessments 
focus on the basins in southern California and around San Francisco Bay 
that were in overdraft, even in "critical overdraft," but are no longer in 
that condition. 

At a deeper level, the disagreement relates to "state" versus "local" 
groundwater management. Proponents of state control focus on local 
areas that do not yet have management programs. They also contend 
that existing local political jurisdictions do not match the boundaries of 
groundwater basins and thus are incapable of managing the resource 
(no reference is made to the fact that no groundwater basin matches 
the shape of the state, either). Local governments are expected to come 
into conflict over groundwater resources and "need a neutral state
wide program as referee to help resolve the dispute" (Mallery, 1983: 
1294). But the basic complaint is that "local management cannot pro
vide for the management of the limited resource at a statewide level" 
(Mallery, 1983: 1294). That statement is true by definition but has little 
bearing on the value of state versus local schemes. The real question 
that needs to be addressed here is: Can the diverse local governance 
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structures in California be rega'ded as a "system," or do they form 
nothing more than a chaotic mass? 

Unorganized Chaos, or a Diverse Order? 
In other words, the conflicting views on groundwater management in 
California revolve around local governance and the diverse institutional 
rules for water supply management and the diverse water users' organiza
tions created for this purpose. Not all local institutions or systems will 
have the same degree of success. Some will work better than others; some 
may fail to work well at all. At any given moment, some localities will have 
working programs in place and others will not. In these respects, people 
in some areas will be better off than people in other areas. These are the 
undeniable implications of the diversity that is characteristic of local gover
nance. For some observers, those implications are simply unacceptable. 

These concerns about local governance are not new. They have been 
particularly pronounced in criiques of the multiplicity of approaches and 
organizational forms associated with federalism (notably American feder
alism). Discussions on this topic abound with terms such as "piecemeal,"
"patchwork," "fragmented," "duplication," "overlap," "wasteful," 
"inefficient," "crazy-quilt," and "confusing." As the quotation at the 
beginning of this part of the book suggests, some people equate the diver
sity of local governance with "chaos." 

But surface appearances of disorder may be deceiving. As Alexis de 
Tocqueville (1945:1, 89) pointed out in Democracyin America, "The appear
ance of disorder which prevails on the surface leads one to imagine that 
society is in a state of anarchy; nor does one perceive one's mistake until 
one has gone deeper into the subject." The aim of this book, then, is to 
go deeper into the subject and uncover the order of local governance that 
lies behind the surface appearance of chaos. 

The cases presented here represent deliberate attempts by water 
users to craft and operate self-governing arrangements for the collective 
control and individual use of groundwater basins. These arrangements 
were not designed in a haphazard or ad hoc way; neither were they "com
prehensive," in the sense of addressing simultaneously all problematic 
variables with full information about each. Rather, the institutional arrange 
ments for governing and managing groundwater in California emerged 
during probin-soving processes that required considerable investments 
just to develop shared understandings of the problems users faced and 
organized means of communicating about them. Elinor Ostrom has 
des,-ribed the processes as "incremental, sequential, and self-transforming 
institutional change" (1990: 137). 
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The processes of institutional design and development were marked 
by innovation, adaptation, learning, and entrepreneurial skill. But the 
processes were also constrained-by California water law, by the phyaical 
characteristics of the groundwater basins and what they could and could 
not do in the way of providing the desired supplies, by the southern 
California climate, by the fact that the existing political jurisdictions did 
not necessarily correspond to the boundaries of natural physical sys
tems, by existing or simultaneously developing arrangements for land 
use and wastewater collection and discharge, by state and federal projects 
such as the State Water Project and the Central Valley Project, and by 
the patterns of past institutional development. Moreover, some problems 
emerged in the wake of efforts to solve previous problems, and the options 
available at a given moment were largely the result of choices made in 
the past. The processes were evolutionary, meaning both adaptive and 
path-dependent. 

Although these processes yielded myriad organizations and inter
organizational arrangements and rules to govern the behavior of water 
users, the governance systems and management programs were deliber
ately put cogether and cannot be dismissed merely as chaos. The problem 
is that we still know too little about polycentric structures-how they 
develop, how they are organized, and how they perform. Social scientists 
concerned with the artifactual world of human endeavor need to investigate 
the order underlying surface appearances of chaos just as much as physical 
scientists do who explore the natural world. Tocqueville urged humankind 
to develop a "new science of politics" based on a "science of association" 
in order to understand the governance of democratic societies. 

Unfortunately, polycentric governance structures are not readily 
captured by the organizational models-markets and hierarchies-that 
have dominated much of the work in the social sciences. Yet, they claim 
our attention for important empirical and normative reason,-. Empirically, 
nonmarket, nonhierarchical polycentric systems are ubiquitous; modern 
societies are not limited to two types of institutions but employ many 
forms (Ostrom, 1990: 14; Eggertsson, 1990: 37). One could argue that 
at least as much of social behavior is conducted in polycentric systems 
such as associations, covenants, contracts, and interorganizational 
arrangements as in either markets or hierarchies. Normatively, poly
centricity offers better prospects for yielding self-governing systems that 
match the capabilities of human beings (who are neither automatons 
nor omniscients). 

A comparative study of the institutions used to govern groundwater 
systems in southern California can provide considerable insight into the 
diverse orders of polycentric systems. As Vincent Ostrom (1962: 450) 
has pointed out, "Few areas . . . offer a richer variety of organizational 



9 Chaos or Order? 

patterns and institutional arrangements than the water resource arena." 
A central concern in managing water supplies is how to allocate a scarce 
resource across rival uses, which is (or was) also a question at the heart 
of economics. Another concern is how to resolve conflicting claims of com
peting interests, a question at the heart of political science. Furthermore, 
water management requires a clear understanding of the diverse ways 
in which collective efforts can be organized to solve problems and their 
performance assessed, which is an objective of social theory and public 
policy. As Ostrom (1971: 1) has also observed: 

Institutional arrangements for water resource development conform 
neither to the market model traditionally used by economists for con
ceptualizing efficient organization of economic relationships nor to the 
bureaucratic model used by administrative analysts for conceptualizing 
an efficient system of public administration. 

Many efforts have been made to understand polycentric systems out
side the context of water resources. Scholars studying natural resources 
in general, especially common-pool resources, have uncovered diverse 
institutional arrangements for coordinating individual behavior. One 
review of the work in this area concludes that associations and organiza
tions of resource users account in large part for the presence of consid
erably more collective action in the management of natural resources than 
would be predicted using other models of human action (Uphoff, 1986: 37; 
see also McCay and Acheson, 1987: 9). Others have argued that an 
"institutionally rich environment" improves the prospects of individuals 
attempting to resolve complex problems surrounding the joint use of 
resources (Nunn, 1986). Several examples have been presented to 
demonstrate that people are capable of developing sustainable, successful 
self-governing regimes for coordinating their behavior and managing a 
resource they all use (Ostrom, 1990). 

Beyond the natural resource context, John R. Commons (1968) empha
sized that "going concerns" and their "working rules" integrate human 
behavior through a variety of contractual and other rule-ordered relation
ships. Such relationships can form a particular kind of organizational 
structure for the provision and production of collective goods at the local 
level in metropolitan areas, known as "public economies" (Ostrom, 
Tiebout, and Warren, 1961; Bish and Ostrom, 1973). Public economies are 
neither markets nor hierarchies, but they do exhibit a structure and can be 
crafted to convert individual preferences into the provision and production 
of collective goods in ways tending toward efficiency (V. Ostrom, 1991).
Subsequent research studies have attempted to model the strucfure of public 
economies and have investigated their workings in particular metropolitan 
areas (U.S. ACIR, 1987, 1988, and 1991). 
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Assessing Performance across Diversity 
Of course, those who seek to understand collective behavior are interested 
not only in organization but also in performance. It is one matter to con
clude that there is order beneath a superficial appearance of chaos; it is 
quite another to conclude that the underlying order performs well enough 
that people might actually prefer it. To assess performance, we need 
examples to examine and a set of criteria by which to compare them. 

The cases drawn from southern California in this volume illustrate 
diverse institutional arrangements at work. Both the design and the per
formance of the governance systems and management programs differ 
from case to case, yet there are enough similarities to make them useful 
for our purposes. The cross-cultural and cross-temporal differences that 
can complicate comparative studies are reduced when the cases pertain 
to the same kind of resources in the same part of the world over the same 
period of time. Some of the groundwater basins included here are even 
connected to one another within the same watersheds. Thus, we can com
pare the design and performance of the institutional arrangements with 
less concern that we are comparing apples and oranges. 

The criteria needed to assess performance should be ones that can 
be applied across types of institutional and organizational arrangements 
(see Spreule-Jones, 1989: 47-48). The criteria used here for this purpose 
are compliance, effectiveness, efficiency in administration, efficiency in 
resource use, equity, and adaptability (for a detailed description of each, 
see Chapter 13). 

Evaluating institut.onal arrangements on the basis of individuals' com
pliance with them recognizes that institutional arrangements are sets of 
rules permitting, requiring, or forbidding actions (Commons, 1968; Field, 
1979; Runge, 1984; Ostrom, 1986a; Bromley, 1989: 39; Eggertsson, 1990: 
70). Institutional arrangements that fail to secure the compliance of the 
individuals whose actions are supposed to be influenced cannot in any 
meaningful sense be judged to be effective, efficient, equitable, and so on. 

As used here, effectiveness refers to whether institutional arrangements 
have worked as intended to resolve the problems for which they were 
designed and implemented. It is distinguished frcm efficiency, which for 
many has come to denote an inherent property of certain institutional 
arrangements. Controversies over the organization of natural resource 
management have stemmed largely from the tendency to equate certain 
organizational models with efficiency in performance. Depending on what 
literature you most often read, firms in a market, private property rights, 
centralized administrative structures, or other institutional arrangements 
simply are efficient, period. 3 
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We will use efficiency as a criterion but in two somewhat more 
restricted senses that can be compared across cases. We will consider the 
costs of basin governance systems and management activities in eval,;
ating efficiency in administration.All other things being equal, institutional 
arrangements that are equally effective and consume fewer resources are 
preferable to those that consume greater resources. We shall also con
sider efficiency in resourceuse. Again, all other things being equal, manage
ment activities that do a better job of directing resources to uses that are 
more highly valued would be judged preferable to management systems 
that do this less well. 

Equity refers primarily to the distribution of the costs and benefits 
associated with the performance of institutional arrangements. The equity
of institutional arrangements will be assessed primarily by how closely
the distribution of costs in supporting the management system is related 
to the distribution of benefits from the use of the resource, and whether 
individuals with assets in the use of the resource have retained something 
of value. 

A word should also be said about adaptability, which is not made an 
explicit criterion of performance as often as it should be. Since human 
action usually takes place in a changing world that continually alters the 
utility of current arrangements and throws -p new problems and oppor
tunities, adaptability will greatly affect the performance of the institutional 
arrangements people create to help them solve their problems (Bromley,
1989: 49). This is especially so when people have deliberately taken chang
ing conditions and circumstances into account in devising solutions to 
problems (as they have in managing water supplies in southern California).
The demonstrated ability of those institutional arrangements to respond
to change should be included as a measure of their performance (see 
Ostrom, 1990: 58). 

As we shall see, riot all of the institutional arrangements described and 
evaluated in this book were able to eliminate groundwater problems, and 
none is free from criticism. In one case, local water users have still to develop 
a working basin governance system, much less a basin management pro
gram. In other cases, results have fallen short of expectations or desires,
owing to poor institutional design, legal or political constraints, or both. 

On the other hand, where self-governing systems such as these have 
generated successes, it is important to study them (see Ostrom, 1986a: 9).
By analyzing successes, as well as shortcomings and failures, we improve 
otu understanding of human behavior and the ability of people to put
together solutions to complex problems. Fially, it is important to study
relatively successful polycentric, self-governing systems in order to rebut 
the notion that the only alternative to master plans and water czars is chaos. 
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NOTES 
1. See, for example, Ostrom (1953), Cooper (1968), Kahrl (1982), and Reisner 

(1986). The widely acclaimed 1974 Roman Polanski film Chinatown weaves a tale 
of intrigue through the story of the Los Angeles Aqueduct and the development 
of the San Fernando Valley. 

2. None of these is in the more heavily populated counties of southern 
California. 

3. See, for example, the extensive literature on common property rights 
versus privatization in the allocation of resources. Brief reviews can be found in 
Blomquist (1987a) and Ostrom (1990). The better part of a career could be passed 
merely in counting the number of times it has been written that a system of private 
property rights "yields," "generates," "ensures," or "results in" efficiency
apparently regardless of what individuals do with their rights or their property. 
See Bromley (1989. 12-18) for a strong critique of this practice of equating private 
property with efficiency. 



2 

Groundwater Basins 
Their Value and Characteristics 

Since the cases presented in Part 2 may be difficult to follow without some 
background about groundwater and groundwater basins, this chapter
provides a few details on their general characteristics, their value as resources,
and the rationale for some deliberate effort to manage and protect them. 
It also explains how basins may differ and why a knowledge of their 
particular features is essential for effective and skillful basin management. 

General Characteristics 
Underground water supplies are generally obtained from aquifers-which 
are zones or strata of saturated sediment beneath the surface of the earth. 
The composition of the sediments in an aquifer affects its ability to receive 
and transmit water. Aquifers composed of porous materials (such as gravel
and coarse sand) will receive and transmit water more readily than those 
composed of finer material. 

A groundwater basin consists of one or more aquifers bounded by
nonwater-bearing material (such as bedrock) or an underground displace
ment of rock (such as a fault or divide). Multiple aquifers may occur in vertical 
sequence or side by side (with some overlap), in both cases separated by
less permeable material such as clay.

Water enters a groundwater basin either by percolating through the 
soil and overlying sediments or by flowing in from adjacent underground 
water across a fault or other subterranean divide. The percolating water 
may originate from precipitation on the surface of the earth, from streams 
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or other bodies of water on the surface, or from water applied to the 
overlying lands by people. 

The rate of percolation depends on the characteristics of the overly
ing soil and sediments-the more porous these are, the faster that water 
can infiltrate them. Areas in which water percolates rapidly into an aquifer 
are known as forebays. As water percolates, it passes through unsaturated 
sediments (known as the vadose zone) into the saturated zone. The 
surface of the saturated zone-the plane dividing it from the unsaturated 
zone-is known as the water table. The water table in a groundwater basin 
rises and falls with the amount of water stored in the basin. 

Human beings have devised ways to replicate and promote the 
natural processes by which water in a basin is replenished. Artificial 
replenishment endeavors either to raise the level of the water table or 
to increase the amount of water in storage. This is usually accomplished 
by capturing and retaining water with surface impoundments such as 
dams, dikes, and water spreading grounds, from which the water perco
lates into the underground supply. 

Groundwater will travel from a basin with a higher water table to 
a basin with a lower water table; and within an aquifer, it will move from 
areas of higher elevation toward areas of lower elevation. Like the per
colation rate, the rate at which water moves through an aquifer (known 
as the transmissivity rate) depends on the characteristics of the sediments. 

The slope at which water moves within an aquifer is called the 
hydraulic gradient. Generally, this slope tends to be steeper nearer the 
area where water is entering the aquifer. Because soil and sediments 
provide some resistance to the movement of water, groundwater takes 
time to enter and move through the saturated zone. A "mound" of 
groundwater may even develop beneath a forebay or other area in which 
water is being introduced more rapidly than it is being distributed. 

Water moves not only into a basin but also out-both by natural and 
by artificial means. In the latter case, groundwater may be extracted by 
wells and pumps. Such extraction affects the movement of water through 
an aquifer, since it temporarily lowers the groundwater level in the 
immediate vicinity and creates a depression in the water table. An isolated 
depression in the underground water level is called a "cone"; a series 
of depressions is called a "pumping trough." Water from the surround
ing area will move toward the cone or trough and thus diverge from its 
natural path. Wells are sometimes said to be "pulling water," since pump
ing appears to pull water within the aquifer toward the well. 

Water flowing through an aquifer eventually reaches a confining 
boundary. There, depending on such factors as the hydraulic gradient 
and the amount of water in storage, it may be pushed out of the basin. 
Water may leave a basin in three principal ways. First, the departing 
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water may flow into an overlying stream channel, which is especially likelyto occur if a burface stream has carved a channel in the bedrock or faultboundary of the basin and also exits from the overlying land at that point.
Water that leaves in this manner is called "rising water." 

Second, if, instead, the basin water meets an overlying layer of relatively impermeable material, it will be confined within the aquifer andbe unable to escape as rising water. Eventually, the pressure of the watermoving into the aquifer may become great enough to force water througha fissure in the overlying material, and it may emerge at the surface as a spring. If a pipe or well is driven through the confining material into thepressure zone, water may flow to the land surface. This is known as "arte
sian water," and such a well as an "artesian well" or "flowing well." Ifthe pressure is insufficient to bring water all the way to the land surface,the level to which it rises in the well is known as the piezometric level.Third, groundwater may also flow into an adjacent basin across anunderground divide, as already mentioned. Basins often occur in a seriesbeneath streams and rivers, as is the case in each of the watersheds
discussed in this book. The groundwater in such a watershed crosses frombasin to basin, sometimes emerging on the surface as rising water, otherwise passing across hydrologic divides as subsurface flow. If the watersystem at the surface empties into an ocean, the last in the underlying
series of basins usually will be in hydrologic contact with the ocean and 
some fresh groundwater may pass into it.
 

In a typical basin, groundwater is a renewable 
resource. A certainamount may be "harvested" over regular intervals without impairing theresource, that is, without seriously depleting the amount of water in
storage in the basin. This is the safe yield of a basin. The "annual safe
yield" 
 of a basin would be roughly equivalent to its long-term average

annual natural replenishment.


The supply of groundwater in 
a basin is regulated by this naturalreplenishment and natural disposal, which may not be equal at any givenmoment but can achieve a balance over time. In periods of heavy rainfall
and percolation, the basin will receive a temporary surplus of water, the
water table will rise, and underground "mounds" may form beneathforebays. But as the excess water moves into and through the basin, eventually it will be disposed of as additional rising water, subsurface outflow,or artesian flow, or it may be removed by increased extractions from wells.
This natural balance can be exploited to stabilize or regulate natural

fluctuations in surface water supplies and variations in human demandfor water. Over the centuries, people have devised ways to regulate theflows of surface water systems by impounding rivers and streams behinddams to capture and retain water for use in dry periods and releasing
controlled amounts in order to regulate instream flows. In more recent 
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times, they have also discovered that groundwater basins may be used 

in conjunction with surface water supplies to contend with the variability 

of the latter. Water may be stored underground when surface water is 

in abundance to create a hedge against periods in which surface water 

is in short supply. During such periods, the stored water can be pumped 

from underground and used to meet present demands. Stored under

ground water may also be used to meet "peak" demands, so that surface 

water storage and distribution systems can be built to an average-demand 

capacity rather than a peak-load capacity (Young, 1987: 206). Over the 

long term, the balance between replenishment and disposal can be main

tained, while greater benefits are being reaped from the groundwater 
orresource. Such a "conjunctive use" of groundwater and surface 

imported supplies improves the genral efficiency and value of a water 

system (Bredehoeft and Young, 1983: 1120). 

Depending on theh physical characteristics, groundwater basins may 

also serve as underground water distribution systems. Wells sunk into 

a groundwater basin can provide water near the point of use for a com

munity of water users extending over hundreds (sometimes thousands) 

of square miles in much the same way that facilities built and maintained 

to convey surface water from a natural supply source (such as a lake or 

stream) or an impoundment structure (such as a dam and reservoir) serve 

points of use miles away. 

Common Threats: Overdraft and Contamination 
The fact that water levels in underground aquifers rise or fall depending 

on the balance between replenishment and disposal gives rise to two 

important potential problems: overdraft and contamination. Overdraft 

when the amount of water being removed from a basin exceedsoccurs 
the amount of water being restored-in other words, when the "safe 

yield" is persistently exceeded. Overdraft means, among other things, 

that the groundwater in storage is being used, in addition to the renewable 

yield of the resource. 
Overdrafting in modest amounts and for limited periods is unlikely to 

cause serious adverse consequences in most groundwater basins. Persis

tent overdraft, however, can create a number of problems, particularly for 

water users. If water is being lifted to the surface by pumps, the increased 
After levels fall belowpumping lifts impose greater costs on water users. 

a certain point, wells must be deepened. Groundwater pumpers who can

not meet these increased expenses may find themselves excluded from the 

water supply. Pumpers near the edges of the aquifer may find that they 

can no longer obtain water at all, regardless of their "willingness to pay." 
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If the water removed from the spaces within the water-bearing material
is not replaced, the sediments can become compacted and storage space
in the aquifer may dwindle or even disappear. With extensive compaction,
land may subside and structures built on it may weaken or collapse.

When underground water levels drop drastically, contamination also 
may occur. As sediments lose their porosity and become compacted, the
minerals they contain may emerge and mingle with the remaining under
ground water, causing water quality to decline. In a coastal basin, such 
a fall may allow seawater to intrude into the freshwater in the aquifer,
which would also affect water quality. 

Managing Groundwater Basins: Why Bother? 
Groundwater and groundwater basins are valuable resources because of
the quantity of supply and the possibility for storage and distribution,
but their use must be regulated to preserve or enhance their value. 
Groundwater basin management represents a deliberate effort to derive 
greater benefits from the use of this resource while avoiding its deple
tion and the associated human welfare costs. 

The importance placed on managing groundwater basins stems from
the concern for welfare losses resulting from depletion of the resource,
including the costs imposed on water users and the benefits forgone. Most

communities faced with dwindling groundwater supplies would be forced
 
to turn to surface water to meet their needs, perhaps importing it from
 
a distant source. To get an idea of the costs of importing a water supply

to an area that has lost its local supply one need only look at southern

California. To replace local groundwater supplies in coastal Los Angeles
County with enough imported water from the Metropolitan Water District
of Southern California to maintain current levels of use would cost water 
users at least $28 million more per year (Ostrom, 1990: 168).

As figures presented in Chapter 13 indicate, however, such replace
ment would be the least expensive loss that the destruction of ground
water resources would impose on southern California water users. The
value of groundwater basins for water storage and distribution as part
of a conjunctive use program may even exceed their value as sources of 
water supply. This value may be approximated by looking at the cost of
constructing artificial surface storage and distribution facilities sufficient 
to contain and convey surface or imported water supplies.

Underground storage is also preferable in several respects to storage
in surface water reservoirs. Water stored underground does not evaporate, 
as it does in surface impoundments and aqueducts (Burges and Marnoon,
1975: 33; California DWR, 1975: 129). If the water needs to be stored for 
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long periods, evaporation losses can be a serious concern, especially in 
arid regions where evaporation rates are high. Groundwater basins also 
do not require continual maintenance and repair, as do surface water 
impoundments, which are more vulnerable to damage and erosion. 
Furthermore, above-ground water storage, especially in large facilities 
such as dams, supplants existing and potential land uses and has a greater 
impact on the surrounding habitats and ecosystem than underground 
water storage. If an area experiences droughts only occasionally, above
ground water storage translates into a large investment in physical 
facilities that are unneeded most of the time (Howe and Easter, 1971: 3). 
Underground storage can reduce the need for such costly facilities. 

These advantages of underground storage were clearly perceived 
many years ago by California's Division of Engineering and Irrigation: 

By combining suiface and underground storage in a coordinated plan, 
the maximum service will be attained from these waters, even a greater 
service than could be obtained from storage in surface reservoirs, for with 
complete development by surface storage, about one-third of all the water 
would be lost by evaporation. Without some surface storage, however, 
to partially equalize the flow, large volumes of flood water would rush 
off into the ocean too quickly for absorption by the gravels in the stream 
beds or diversion to artificial spreading grounds. (California DPW, 
Division of Engineering and Irrigation, 1923: 50) 

When a groundwater basin is destroyed, water users not only lose 
the comparative advantages of underground water storage and distribu
tion, but they also suffer enormous financial costs. Surface storage and 
distribution systems are expensive to construct, especially in metropolitan 
regions where land for such facilities is scarce and its purchase price is 
high. Any such replacement of groundwater storage and distribution 
capacity, even if feasible, "would be an economic disaster of major propor
tions" (Ostrom, 1990: 169). 

Some natural resource economists have argued, however, that ground
water basins could still be maintained and beneficially used without 
deliberate efforts to manage them. Their view is that uncontrolled pump
ing would result in falling water levels and rising pumping costs, which 
"would eliminate the less valuable users progressively until the water table 
stabilized, with the average rate of replenishment equal to the rate of 
extraction by the remaining users" (Bain, Caves, and Margolis, 1966: 454). 

This "competitive equilibrium" argument has a number of problems. 
For one thing, it fails to address the potentially significant welfare losses 
associated wich this equilibrium, or to assess those losses against the 
benefits and costs of the "special policy measures" taken to manage the 
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resource. At the competitive equilibrium, fewer water users enjoy the 
same or smaller water yield at higher pumping costs. The costs of basin 
management may be more than offset by the welfare differential between
the competitive equilibrium and managed use of the resource that would
sustain the yield of the resource for a greater number of users over a longer
period of time at lower pumping costs. (See Chapter 13 for further discus
sion of this empirical question.)

Moreover, it is assumed that the costs of lowered water levels fall
equally across all pumpers, so that the uses of the basin that are curtailed 
are the less valuable or less efficient uses. This might be true in the case
of a flat-bottomed aquifer of even thickness in which water is evenly
distributed. If it is bowl-shaped or tilted (or both), however, as most
aquifers are, a drop in the water table will drive out water users at the
edges or at the higher end of the basin regardless of how dearly they value
the use of the basin or how efficiently they operate. Those pumpers' wells
simply will fail to reach water. We therefore cannot rest easy in the
assumption that the competitive equilibrium will ensure that higher
valued uses are preserved and lower-valued ones are eliminated. 

The competitive equilibrium argument also fails to recognize the nega
tive consequences of overdrafting to the basin itself: namely, the destruc
tive potential of sediment compaction, land subsidence, or degradation
of water quality resulting from sustained lower ,nderground water levels.
Pumpers' actions are assumed to impose no negative externalities on one
another apart from the increased pumping costs, which are internalized
by each identically situated pumper in making benefit and cost calcula
tions about whether to continue pumping. Some proponents of this argu
ment suggest that these negative consequences (together with their known
likelihood of occurrence) are taken into account by pumpers, who then
overdraft the basin and lower water levels to a point that will balance

the increased costs of pumping with the benefits therefrom while forestall
ing compaction, subsidence, degradation, or any other negative conse
quences. Pumpers, in other words, 
are either blessed or brilliant.

The competitive equilibrium argument further assumes that there are 
no interbasin consequences of overdrafting and the lowering of water
levels. Each groundwater basin is assumed to exist in complete isolation
from any surface water system or other basins. Otherwise, the actions
of pumpers in lowering water levels in the basin would tend to reduce 
or eliminate subsurface or rising water outflow to other basins and other 
water users and would increase subsurface inflow and percolation from 
other water supplies.

In sum, the competitive equilibrium argument presumes a flat,
isolated aquifer of even thickness throughout, which can be overdrafted
and maintained at lowered water levels for indefinite periods without 
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adverse consequences other than increased pumping costs for the remain
ing pumpers. As soon as such an aquifer can be found, the analysis can 
be applied; as soon as two such aquifers can be found, the competitive 
equilibrium approach can be compared with the basin management 
approach. Of course, no such aquifer can be found. 

The basic flaw in this argument is not just that no real-world ground
water basin has all of these characteristics but that precious few have 
any such characteristics. The argument ignores virtually all of the poten
tial problems that cause people to consider basin management in the 
first place. Why people bother with groundwater basin management, 
then, is noL just that they want to take care of some extremely valuable 
resources. They also see a host of problems other than increased pump
ing costs, and the extent and severity of these problems depend upon 
the basin's particular characteristics. 

Particular Characteristics 
Groundwater hydrology, the general knowledge of groundwater basins, 
obviously is important to understanding the properties and processes at 
work in a specific location. Nevertheless, it is a mistake to believe that 
one can move from general knowledge of groundwater basins to a general 
model of a groundwater basin to a plan for the use of a particular basin 
and to the implementation of that plan. Just as the competitive equilibrium 
argument has little connection with the situations actually faced by 
groundwater users, so will any model or plan based on an idealized basin. 
Groundwater basin management cannot proceed without both general 
and specific knowledge, the latter of which is decidedly more important. 

The Basin 
Among the particular circumstances that must be taken into account, 
one of the first is whether and in what ways the given basin is connected 
with other water supplies. If it is connected to an adjacent Lasin, for 
instance, even a small lowering of the water level in one may choke off 
subsurface inflow to the other, depending on the kind of the juncture 
betw,,en them. Where a groundwater basin supplies the base flow of 
a surface stream with rising water, excessive lowering of the ground
water levels wiil reduce the streamflow and thus the supply for surface 
water users. 

The shape of the individual basin must also be taken into account. 
In a relatively flat basin, the pumping action of water users will have an 
effect on their immediate neighbors, since the pumping cones or troughs 
created by such action will form localized gradients within the basin, as 
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mentioned earlier. In a basin with a distinct slope, users pumping water 
in the higher parts of the basin will affect downgradient water users, even 
though they may be miles away. Changes in water levels will not affect 
groundwater users equally: those using water from the upper part of the 
slope may feel the effects of dropping water levels, whereas downgra
dient users may be affected by rising water levels if the water table comes 
too near the land surface. 

The shape of a particular aquifer also affects the differential benefits 
and costs of water level changes. The Ogallala, or High Plains, aquifer
provides an interesting example. This aquifer is shaped not like a bathtub 
but an egg carton, with its deeper parts separated by shallower ones. 
Thus, even though users are drawing from a common supply and will 
all experience increased pumping lifts when water levels drop, those 
drawing water from deeper parts of the aqui'er are in less danger of losing
their water supply than those drawing from shallower parts. This means 
that falling water levels may cause more problems for some users than 
for others (Nunn, 1986: 181-85). 

The structure and component materials of an aquifer also matter. Karst
aquifers, created by the collapse of limestone formations or dolomite or 
gypsum beds, tend to be enclosed depressions and underground caves
filled with water. These structures are relatively fragile compared with 
alluvial-filled valley basins, and groundwater depletion through overdraft
-g,even for a short period, can result in sudden land subsidence. In 
c.ntrast, many alluvial basins can be overdrafted for long periods with
lE-s likelihood of adverse effects other than increased pumping lifts. 
Although sediments can still become compacted, land can subside, and
 
the water quality can deteriorate, the effects are more gradual. Volcanic

and other "hard-rock" basins tend to be relatively small and porous and
 
are dewatered much more rapidly than alluvial basins. These differences 
clearly affect the options for basin use. Practices that would be suitable in 
alluvial basins (such as raising and lowering water levels as part of a con
junctive use program) would be considerably more risky in aquifers that 
were created by different processes and composed of different materials. 

Furthermore, whether an aquifer is confined and under pressure
makes a consideiable difference to the possibilities for artificial replenish
ment. Completely confined aquifers can only be replenished by subsur
face inflow, by very slow leakage of water through the confining material, 
or by the injection of water. Confined aquifers that are not entirely covered 
may receive replenishment from the land surfact over a portion of the 
aquifer. Unconfined aquifers are not shielded frunt the ground surface 
and can receive water directly by percolation from the overlying area.
Although unconfined aquifers are more easily replenished and have 
greater water storage potential, they present other concerns. Because there 
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is no substantial barrier between the land surface and the water table, 
nothing impedes the upward movement of the water table toward the 
land surface, or the downward movement of contaminants toward the 
water supply. 

The presence of multiple aquifers in a groundwater basin is yet 
anoiher factor affecting basin use. In a basin with layered and separated 
aquifers, if the water supply from one aquifer becomes degraded or 
depleted, water users may be able to reach another aquifer and still pull 
adequate quantities of high-quality water. If a basin has only one pro
ducing aquifer, or if it has more than one but they are not completely 
separated from one another, then depletion and reduced water quality 
will have even more serious ramifications for the water supply available 
to water users. 

Coastal groundwater basins give rise to adIditional concerns, particu
larly if they are adjacent to bodies of saltwater. A3 mentioned earlier, wlben 
the water level in an aquifer falls, the freshwater it holds can be invaded 
by saltwater-which has a greater density than freshwater and will tend 
to replace the freshwater from below whenever the two come in contact 
(Banks, 1962: A-11). Ifwater levels in a coastal aquifer are drawn down 
far enough, seawater will displace the freshwater and render the under
ground supply useless. Ifwater levels in the aquifer are maintained higher 
inland, the ocean water that comes into contact with the freshwater in 
the aquifer will remain static and will not contaminate the freshwater 
supply. If the gradient toward the sea is too great, however, freshwater 
will flow out of the basin into the ocean and be wasted. Ideally, a static 
confrontation needs to be maintained between the freshwater in the 
aquifer and the s,-twater in the ocean, but this is extremely difficult. 

An essential point to consider here is that groundwater basins are 
hidden from view. It is one thing to recognize the importance of the par
ticular basin characteristics described above. It is another thing altogether 
to imagine that groundwater users automatically know and incorporate 
these matters into basin use decisions. For example, Banks (1962: A-12) 
identifies five causes of increased salinity in a groundwater basin other 
than saltwater intrusion, but there are usually no means for peering into 
a basin to see which is causing the salinity problem. Whether the basin 
is in contact with other water supplies, whether there are several aquife~s 
beneath the land surface, what shape they have, whether any or all of 
them are completely confined (and if partially confined, where the con
fining material begins and ends), whether any or all of the aquifers in 
a coastal basin are in hydrologic contact with the ocean, even the bound
aries of the basin itself-all are matters of vital importance and yet are 
highly unlikely to be known before the fact by water users. As a result, 
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it is entirely possible for water users to be wrong in their estimation of 
the properties of the particular basin on which they rely, and those errors 
themselves have consequences for basin use. 

The Overlying Area 
Other important factors for water users to consider have to do with the 
area overlying the groundwater basin. These areas differ in many respects, 
beginning with the use to which the land is put, notably agricultural 
versus urban use. 

Agricultural land use tends to require the application of greater quan
tities of water per acre than urban use. An acre of irrigated cropland 
generally consumes more water than an acre of residen'ial or commer
cial land. The development of a particular area for irrigated agriculture 
is likely to place as much or more strain on local water supplies as would 
urban development, even though urban development places many times 
more people on the same overlying land. This suggests that total water 
demands on a groundwater basin would decline if land is converted from 
agricultural to urban uses. Frequently, this is the case. 

Return flows, however, must also be taken into account. Clearly, 
water that does not evaporate or is not consumed by the crops sinks back 
into the ground. Urbanized areas, on the other hand, usually construct 
sewage and wastewater systems to collect used water from homes and 
businesses and transport it to a surface water supply such as a river or 
ocean. As land converts from agricultural to urban uses, per-acre water 
requirements decline, but so do per-acre return flows, and the net balance 
between these two reductions has important ramifications for the under
ground water supply. 

Urbanized areas also create different replenishment problems. Other 
things (such as soil composition) being equal, water falling on or flowing 
over agricultural or undeveloped lands will be more likely to percolate
directly underground than water falling on an urbanized area. As urbani
zation proceeds and more areas are built up and paved over, less land 
is available for direct percolation-put simply, rainfall does not percolate 
through parking lots. Storm flows are more likely to be gathered by storm
water drains and ushered out to a river or ocean. It may become necessary 
to identify particularly good recharge zones in urbanizing areas and protect 
them and thereby ensure that water continues to be supplied to the underly
ing groundwater basin (Dutcher and Peterson, 1975). Although urbaniza
tion is not an unmixed blessing from a water supply standpoint, neither 
is it a curse, which means that water users need to pay close attention to 
land uses as they attempt to define their problems and prospects. 
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The Significance of Time-and-Place-Specific Information 
The point of this discussion is not to demonstrate that groundwater basins 
are like snowflakes or fingerprints-no two are exactly the same-and that 
no generalizations can be made abo.t them. The fact that no two indi
viduals have identical sets of fingerprints does not koep us from usefully 
thinking and talking and writing about "people," and the uniqueness 
of each snowflake does not prevent us from considering the properties 
of "snow." Similarly, we can recognize the particular characteristics of 
a groundwater basin and still be able to think and talk and write about 
"groundwater basins." 

What is important to recognize is that the difficulties encountered by 
groundwater users in any given location will depend in large measure 
on the properties of the basin on which they rely. If users hope to cope 
with and overcome those difficulties, they will have to know not only 
the general principles of "how a groundwater basin works" but also learn 
about the particular characteristics of the basin they are using. The solu
tions they devise (if they do) will relate to the particular characteristics 
of that basin and may not resemble the solutions arrived at in another 
place (even an adjacent basin), despite the fact that user's in both places 
are drawing their supplies from groundwater basins and applying some 
general knowledge of groundwater in the process. 

In other words, it is important to distinguish between "general' or 
"scientific knowledge," which is "the knowledge of general rules," and 
that "body of very important but unorganized knowledge" that is "the 
knowledge of the particular circumstances of time and place" (Hayek, 
1945: 521-22). In the modern world, we are enamored of general or 
scientific knowledge and seem convinced that if we can only accumulate 
and refine sufficient quantities of this knowledge of general rules, we 
will eventually be able to resolve problems. Yet, "the economic prob
lem of society," which is to allocate resources in a way that produces 
desired benefits under conditions that require "rapid adaptations to 
changes in the particular circumstances of time and place" (Hayek, 
1945: 524), makes the knowledge of the latter more valuable (see also 
Lindblom, 1990). As has also been pointed out, "Unfortunately, failul'e 
or success often reflects the willingness to depart from rules when condi
tions have changed; what counts, then, is not only imitative behavior but 
the willingness to abandon it at the 'right' time and circurmstances" 
(Alchian, 1950: 218). 

With respect to the coordinate use of a groundwater basin, the impor
tance of time-and-place-specific information has been recognized by those 
who have been closely involved with the processes. James Krieger and 
Harvey Banks, both of whom spent most of their adult lives working on 
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water resource issues in California (Krieger as one of the state's preinier
water rights attorneys, Banks as an engineer and administrator who
became the director of the California Department of Water Resources), 
wrote: "Effective basin management encompasses much more than the
hydrology, engineering, and legal rights, powers, and responsibilities.
Also involved are complicated problems of economics, financing, and 
organiz-?'.ton" (Krieger and Banks, 1962: 58). As Thomas Stetson, another 
engineer who has been occupied primarily with water resource issues,
has noted: "To set the stage for a planned ground water basin manage
ment operation requires considerable time and study, including in most 
instances legal, engineering, economic and environmental disciplines, as 
well as others" (Stetson, 1982: 2). Anne Schneider, an attorney who 
served on the staff of the Governor's Commission to Review California 
Water Rights Law, observed: "The geology, hydrology, and water quality
of groundwater basins are generally complex. Basin characteristics vary 
a great deal from basin to basin throughout California" (Schneider,
1977: 1). Gary Weatherford, another attorney and frequent contributor 
to the literature on water resource problems in the West, has added: 

Efficient, equitable and environmentally sensitive water management
requires continuous respect for the contours of hydrologic basins. In the 
last analysis, the secret to greater constancy of basin perspective in water 
management does not lie in grandiose regional designs for resource 
management, but in a broad based public awareness that the unavoidable 
task of adjusting and integrating multiple purposes within the hydro
commons often is more readily achieved with an understanding of and 
mutual respect for natural hydrologic features than not. (Weatherford,
1990: 20) 

These observations show an interesting pattern. The attorneys
recognize and write about how much the physical characteristics of 
groundwater basins differ, and how much those specific differences 
matter, while engineers observe how much the legal, economic, and 
political circumstances of groundwater basins differ, and how much these 
specific differences matter. For all those involved, it has become clear that 
much of what needs to be known and taken into account in managing
groundwater systems lies beyond the ken of their discipline or profession,
and that the fundamental problem is how to make use of "knowledge
not given to anyone in its totality" (Hayek, 1945: 521). The information 
requirements are enormous, and go beyond the need for "more data." 

Means must be found to bring together both the general knowledge
and the time-and-place-specific information needed to develop an accurate 
understanding of the physical characteristics of a particular basin. And 
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this must be accomplished in ways that increase rather than reduce the 

possibilities for adapting to changing conditions and correcting erroneous 
calculations or conclusions. 

In addition to devising physical solutions based on detailed knowl
edge of particular basin characteristics, different human perspectives and 
interests must be brought together in complementary ways, as well. 

In Water and Politics, Vincent Ostrom quoted a 1928 publication of the 

California Division of Engineering and Irrigation: 

Ahead of the engineering accomplishment is the engineering of men. 
The decision of the community must be made. For accomplishment, its 
public body, its semipublic water organizations, and its individuals must 
unite in team work to pool, rearrange and compromise existing interests, 
to legislate and to create a competent organization to cary out the 
engineering solution. (California DPW, Division of Engineering and 
Irrigation, 1928: 32) 

The next chapter turns to the lay of the he nd and the particular charac
teristics of the southern California groundwater basins considered in the 
remainder of the book. It is followed by a description of the historical and 
legal backgrounds of developments in the eight cases we will investigate. 
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The Lay of the Land 
Four Southern 

California Wat crsheds 

As Chapter 2 indicated, groundwater systems are often related to surface 
water systems. That is true of the eight systems discussed in this volume. 
These eight are situated in four neighboring southern California water
sheds-the San Gabriel River watershed, the Los Angeles River watershed, 
the Santa Ana River watershed, and the Mojave River watershed (see
the map at the beginning of the book). Three of them-the San Gabriel, 
Los Angeles, and Santa Ana rivers-run south or southwest from the 
coastal side of the mountains toward the Pacific Ocean. The Mojave River 
rises on the other side of the mountains and runs northeast into the 
Mojave Desert. 

The four watersheds are made up of these four rivers plus their 
tributary streams and associated underground water systems, which are 
subdivided into multiple groundwater basins. The eight chosen for this 
study are the Raymond, Main San Gabriel, Central, and West Coast basins 
of the San Gabriel River watershed; the San Fernando Valley area in the 
Los Angeles River water.shed; the Chino and Orange County basins in 
the Santa Ana River watershed; and the Mojave River basins in the Mojave
River watershed. Each of these is described briefly in this chapter (for
additional details on the physical characteristics, see Blomquist, 1987b, 
1988a, 1988b, 1988c, 1988d, 1989, 1990a, 1990b).' 

The San Gabriel River Watershed 
The S~n Gabriel River rises in the San Gabriel Mountains in the area 
directly torth of the present-day cities of Pomona and Claremont. It 
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descends from the mountains through Glendora Canyon, reaching the 
floor of the San Gabriel Valley in the vicinity of Azusa and Glendora. 
At the southern end of the valley, the river passes through a constriction 
known as the Whittier Narrows, below which it enters the broad Coastal 
Plain. The Whittier Narrows divides the San Gabriel River watershed into 
an Upper Area, which is the site of the Raymond and Main San Gabriel 
basins, and a Lower Area (the Coastal Plain), which is the site of the 
Central and West Coast basins. 

In the Upper A'ea. the San Gabriel River crosses the San Gabriel 
Valley, where it is fe2 from both sides by tributary creeks and washes 
that also drain the slopes of the San Gabriel Mountains. Additional creeks 
and washes enter the San Gabriel Valley from the northwest, after first 
crossing a part of the watershed known as Raymond Basin. 

Raymond Basin 
A triangle-shaped area of approximately 40 square miles toward the center 
of Los Angeles County, the Raymond Basin constitutes the northwest 
corner of the San Gabriel River watershed. All or parts of the cities of 
Pasadena, Altadena, La Canada-Flintridge, Monrovia, San Marino, Sierra 
Madre, ind South Pasadena lie over this basin, and the cities of Alhambra 
and Arcadia border on it. 

The Raymond Basin is somevwhat smaller than the other basins 
included here. Its long-term average annual yield is about 30,000 acre
feet. As a source of water supply and as an underground water storage 
facility, however, Raymond Basin is of considerable importance to its 
overlying and adjacent communities. This area is now completely 
urbanized and has more than 300,000 inhabitants, but its average annual 
rainfall is only about 211/2 inches, and surface water is in short supply. 

The basin's northern boundary, which trends from northwest to 
southeast, is at the foothills of the San Gabriel Mountains. Its western 
border, which iuns more nearly from north to south, is formed by the San 
Rafael Hills. The southeastern border of the basin, separating it from the 
remainder of the San Gabriel Valley floor, is formed by the Raymond Fault, 
a 7-mile-long underground fracture that blocks most groundwater move
ment from the northwest side of the fault to the southeast, or valley, side. 

The floor of the basin consists of alluvium deposited over thousands 
of years by streams and runoff washing down the sides of the San Gabriel 
Mountains and San Rafael Hills. This alluvium is contained by the basin's 
bedrock sides and bottom like sand in a great bowl, and it absorbs and 
retains the water that flows down the hillsides and across the basin floor 
in creeks and washes. 
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The basin slopes from north to south, with elevations ranging from
1,500 feet above sea level at the foot of the San Gabriel Mountains to about
500 feet above sea level at the Raymond Fault. Groundwater in the basin
therefore moves from north and west to south and east, toward the 
Raymond Fault, which impedes its further movement into the San Gabriel 
Valley. Underground water elevations on the Raymond Basin side of 
the fault are 200 to 300 feet higher than those in the Main San Gabriel 
Basin on the southeast side of the fault. Some groundwater moves into 
the Main San Gabriel Basin across the eastern reaches of the Raymond
Fault, although the amount is generally limited to 5,000 acre-feet per year 
or less, depending on the relative underground water elevations on both 
sides of the fault. 

The Raymond Basin itself has two more underground ridges that 
divide it into three subareas. Monk Hill, north of Pasadena and southwest 
of Altadena, is the main point of a ridge that crosses the northwest corner 
of Raymond Basin, which is known as the Monk Hill subarea. The eastern 
corner of the Raymond Basin triangle, known as the Santa Anita subarea,
is separated from the large central part of the basin (the Pasadena subarea)
by a less pervious underground barrier. 

These three subareas are traversed by surface stream channels origi
nating in the San Gabriel Mountains. The largest of these streams, the 
Arroyo Seco, flows through the Monk Hill subarea and along the western 
edge of the Pasadena subarea and contributes about one-third of the
natural inflow to the basin. It flows out of the basin to the southwest,
through the San Rafael Hills and into the Los Angeles River. Eaton Creek,

also called Eaton Wash, passes through the Pasadena subarea and exits
 
to the south, across the San Gabriel Valley to the Rio Hondo. In the Santa
 
Anita subarea, Big Santa Anita Creek and Little Santa Anita Creek (also

known as Sierra Madie Creek) join to form the Santa Anita Creek, which

also flows southward, across the valley to the Rio Hondo.
 

Main San Gabriel Basin 
The Main San Gabriel Basin underlies most of the San Gabriel Valley and
is the principal source of the local water supply for the valley's one million 
residents. With a surface area of approximately 195 square miles, the Main 
San Gabriel Basin is about five times the size of Raymond Basin. 

The land surface of the Main San Gabriel Basin slopes southward 
from an elevation of about 1,100 feet above sea level in the vicinity of 
Glendora Canyon to about 300 feet above sea level at Whittier Narrows.
The basin's northern boundary is formed by the Raymond Fault and the 
base of the San Gabriel Mountains. A semicircle of low rolling hills forms 
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the western and southern boundaries. From west to east, these are the 
Repetto, Merced, Puente, and San Jose hills, with the Whittier Narrows 
appearing as a low-lying floodplain between the Merced and Puente hills. 
The eastern boundary of the basin is a subsurface bedrock ridge from the 
San Jose Hills to the San Gabriel Mountains. 

Within these boundaries, the Main San Gabriel Basin is an alluvium
filled, unconfined valley basin. Its basement drops from about 800 feet 
above sea level in its northeastern portion, near San Dimas, to about 
1,600 feet below sea level in its central portion, near Baldwin Park. Water
bearing materials range in thickness from 250 to 300 feet in the northeast 
corner to nearly 2,000 feet around Baldwin Park (Stetson, 1976: 11-1, 11-2). 
The basin's total storage capacity has been estimated to be 9.5 million 
acre-feet (California DWR, 1966b: 96). The upper 100 feet of the saturated 
zone, which is where the underground water level varies the most, holds 
approximately 800,000 acre-feet. 

The natural water supply to the basin is derived from precipitation 
and runoff, and from surface and subsurface water inflow. Precipitation 
occurs primarily in the winter months and averages about 40 inches per 
year in the mountains and about 18.5 inches on the valley floor. Surface 
water inflow is contributed mainly by the San Gabriel River and its 
tributaries. Subsurface inflow of groundwater to the Main San Gabriel 
Basin comes from Raymond Basin to the west and from the Chino and 
Puente basins to the east. The percolation and transmissibility rates are 
greatest in the center of the valley along the stream channels. 

The San Gabriel River bisects the valley surface overlying the Main 
San Gabriel Basin. In the middle of the San Gabriel Valley, the river's 
natural channel splits, forming another channel known as the Rio Hondo, 
which runs west of, and parallel to, the San Gabriel River. The channel 
of the Rio Hondo passes through Whittier Narrows alongside that of the 
San Gabriel River, but then diverges in a more southwesterly direction 
across the Coastal Plain, eventually joining the Los Angeles River. 

The paths of the San Gabriel River, the Rio Hondo, and the tributary 
surface streams are mirrored in the direction of groundwater movement 
in the Main San Gabriel Basin. Groundwater moves predominantly from 
north to south, with some movement from the east and west toward the 
center of the basin. Thus, the groundwater flows southward from the 
perimeter of the basin toward Whittier Narrows. 

The groundwater passes through the Narrows as both a surface and 
subsurface outflow. Because of an underground ridge at Whittier Narrows, 
the water-bearing materials in this area are only about 800 feet thick. As 
subsurface water moves toward Whittier Narrows, some of it is forced 
to the surface and appears as rising water in the natural channels of the 
Rio Hondo and the San Gabriel River. As a result, those channels are 



31 The Lay of the Land 

wetted throughout the year in the vicinity of Whittier Narrows. Whittier 
Narrows is the exit for water from the Upper Area of the San Gabriel River 
watershed and the entrance for water to the Lower Area, or Coastal Plain. 

Central Basin 
The Coastal Plain of Los Angeles County covers an area of more than 
420 square miles, extending from the city of Los Angeles south to the 
Pacific Ocean. The Coastal Plain slopes gently to the south and east,
toward the ocean and into Orange County.

This gradual slope is disrupted by a line of low hills extending from 
the northwest to the southeast, which include the Baldwin, Rosecrans,
Dominguez, and Signal hills. This line of hills is the surface manifesta
tion of the Newport-Inglewood Fault zone, which extends from the north
west border of the Coastal Plain into Orange County toward Newport
Beach. Also called the Newport-Inglewood Uplift, the fault divides the 
Coastal Plain into two underground basins. The area northeast of the uplift
is the Central Basin; that to the southwest is the West Coast Basin. 

Central Basin is the largest of the groundwater basins in the San 
Gabriel River watershed, underlying an area of 277 square miles. Like 
the rest of the San Gabriel River watershed, Central Basin is now com
pletely urbanized, covered from border to border with cities, including 
a substantial part of the city of Los Angeles at its northern end and much 
of the city of Long Beach at its southern end. Its boundaries also encom
pass all or parts of the cities of Bell, Bellflower, Compton, Downey,
Huntington Park, Inglewood, Lakewood, Montebello, Norwalk, Paramount,
Signal Hill, South Gate, Vernon, and Whittier. 

On its northwest side, Central Basin is bounded by Hollywood Basin;
the boundary between them runs through the city of Los Angeles. The 
remainder of the northern boundary of Central Basin extends along the 
Merced Hills, across Whittier Narrows, then along the Puente Hills; it
terminates at the Orange County line, which forms the eastern boundary
of Central Basin. This boundary is not well defined hydrologically, and 
aquifers in this area reach into the Orange County Coastal Plain. The 
south-southwest boundary of the Central Basin is the Newport-Inglewood
Uplift, which separates Central and West basins from Long Beach up to 
the Baldwin Hills, just north of the city of Inglewood.

Central Basin is crossed by three surface streams. The San Gabriel 
River enters through Whittier Narrows and runs south to the Pacific Ocean 
near Long Beach. The Rio Hondo enters the basin at Whittier Narrows 
parallel to the San Gabriel River, proceeds southwest and joins the Los 
Angeles River midway across Central Basin. The Los Angeles River enters 
Central Basin from the northwest through the Los Angeles Narrows and 
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proceeds south across Central Basin, exiting through Dominguez Gap 
into West Basin. 

Central Basin contains a number of shallow aquifers and three large, 
deeper ones. These three aquifers-Silverado, Sunnyside, and Lynwood
are the source of most of the groundwater produced from Central Basin. 
The basin's total underground water storage capacity is estimated to be 
in excess of 13 million acre-feet. 

The Central Basin aquifers receive water primarily from the percola
tion of surface and subsurface inflow at the Montebello Forebay, just 
below Whittier Narrows. In the forebay, the underground aquifers merge 
and are unconfined and thus are capable of receiving large quantities of 
water from percolation. The channels of the San Gabriel River and the 
Rio Hondo are unlined in the vicinity of the Montebello Forebay, so per
colation can occur directly from the stream channels. Also, the construc
tion of Whittier Narrows Dam helps to contain flood flows so they also 
may percolate in the forebay area. By contrast, the Los Angeles Forebay 
area, in the northwest part of the basin below the Los Angeles Narrows, 
was largely eliminated as a source of freshwater replenishment to Central 
Basin by the lining of the Los Angeles River channel and the paving over 
of the Forebay Area. 

The Central Basin is divided into a nonpressure zone and a pressure 
zone. The nonpressure zone is in the northern half of the basin and is 
composed of the forebay areas, where the aquifers can receive water directly. 
The pressure zone, which is in the southern half of Central Basin, is covered 
by an impermeable layer of day that extends to the Pacific Ocean and there
fore also covers all of West Basin. Rainfall and surface flows in the pressure 
zone do not recharge the underground supply. The pressure zone receives 
water only by underground flows from the nonpressure zone. 

The San Gabriel River drains into the Pacific Ocean at Alamitos Gap, 
at the southernmost tip of the pressure zone, but the clay covering of 
the pressure zone has been eroded in this gap, and the aquifers are 
exposed to seawater intrusion here. If underground water levels in the 
Alamitos Gap fall below sea level, seawater can move up the gap and 
into the Central Basin aquifers. 

West Basin 
The West Coast Basin, known more commonly as West Basin, lies under 
the southernmost part of Los Angeles County. West Basin is about 25 
miles long from northwest to southeast and averages about 7 miles wide. 
Its land surface extends approximately 170 square miles. 

The northern boundary of West Basin follows the crest of the Ballona 
Escarpment, just south of and parallel to Ballona Creek and not far from 
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Los Angeles Internatiunal Airport. The Newport-Inglewood Uplift forms 
West Basin's northeastern boundary, from the Baldwin Hills to the Los 
Angeles-Orange County line near Long Beach. The coastlines of the 
Pacific Ocean and San Pedro Bay form the western and southern bound
aries of the basin, respectively, with one exception. In the southwest 
comer of the basin, the drainage divide of the Palos Verdes Hills is treated 
as the boundary rather than the coast, because those hills are composed
of materials that are not water-bearing, and waters on the seaward side of 
the divide do not influence West Basin water conditions. 

As the Coastal Plain basins were formed, coarser materials were sand
wiched between finer, relatively impermeable materials, creating a
"stack" of aquifers in which fresh groundwater is confined. The largest
of these is the Silverado aquifer, which underlies more than 80 percent
of West Basin and merges with other aquifers in the remainder of the 
basin. The other, smaller aquifers are the Gardena, Gaspur, San Pedro,
"200-foot sand," and "400-foot gravel" aquifers. The total groundwater
in storage in this set of aquifers underlying West Basin is estimated at 
6.5 million acre-feet. 

Because clay soils cover West Basin, its aquifers receive little replenish
ment from local rainf?!!, which averages 15 inches a year. Moreover, rain
fall hitting the land surface in West Basin drains primarily into storm 
channels that flow out to the ocean. Consequently, surface conditions 
have little effect on underground water levels in the basin. At the same 
time, West Basin contains virtually no suitable locaiion' for artificial 
recharge by surface water spreading. 

West Basin is the last in the series of interconnected groundwater
basins of the San Gabriel River watershed. Its ultimate source of fresh
water is miles away, in the rainfall and runoff of the San Gabriel moun
tain range. Its entire supply of freshwater comes from subsurface flows 
across the Newport-Inglewood Uplift from Central Basin. The uplift
"resembles a ground water cascade" (Jennings, Engstrand, and Henrikson,
1963: 19), and the rate of flow across it depends on the difference in water 
levels between Central Basin and West Basin. The greater the difference 
between the higher water levels on one side of the uplift and the lower 
water levels on the other side, the greater the volume flowing from one 
side to the other. 

Here and there, groundwater movement across the uplift is facilitated 
by erosion of the fault, caused by ancient surface stream flows. These
'tgaps" are filled with somewhat more porous materials, and water passes
through them more easily. Ballona Creek crosses the uplift at Ballona Gap
and then flows to the Pacific Ocean along the northern boundary of West 
Basin. The Los Angeles River crosses the uplift through Dominguez Gap
and empties into San Pedro Bay. The San Gabriel River crosses the uplift 
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close to the ocean at Alamitos Gap, situated between Bixby Hill in Los 
Angeles County and Landing Hill in Orange County. Water travels fairly 
readily through these underground channels. 

Central Basin is West Basin's source of freshwater supply but is not 
its only possible source of water. West Basin can also receive water along 
its western and southern boundaries, from the Pacific Ocean. The relent
less movement of the Pacific has eroded West Basin's clay covering along 
the coast, so the coastal aquifers are in contact with the ocean floor, 
separated only by permeable material marked by the gaps described 
earlier. The relative elevation of the underground water in West Basin 
and the ocean determines the exchange of water with the Pacific. If the 
underground water drops below sea level, saltwater from the ocean 
invades the freshwater supply. Altogether, then, West Basin is a highly 
valuable, but also highly exposed, source of water. 

The Los Angeles River Watershed 
The lower reaches of the Los Angeles River cross the Central and West 
Basins of the Los Angeles County Coastal Plain. Those basins are con
sidered part of the San Gabriel River watershed, however, since that is 
the natural source of their freshwater recharge. The Los Angeles River 
does not contribute to the freshwater supply of thcse basins and would 
not despite its present-day concrete-lined channel, because the river 
crosses the Coastal Plain pressure zone, where the basins are confined 
by an overlying layer of clay. 

For our purposes, the San Fernando Valley, northwest of the Coastal 
Plain, can be considered the Los Angeles River watershed. The San 
Fernando Valley and its surrounding mountains constitute the Upper Los 
Angeles River area (ULARA), the drainage area of the Los Angeles River. 

The ULARA consists of 174 square miles of mountains, 153 square 
miles of foothills, and about 175 square miles of valley lands (Los Angeles 
Board of Public Service Commissioners, 1916: 32). Elevations range from 
7,078 feet above sea level at Mount Pacifico in the San Gabriel Moun
tains to about 300 feet above sea level at the Los Angeles Narrows. 

The ULARA lies almost entirely within Los Angeles County; the Los 
Angeles-Ventura County line runs through its far western hills. The 
ULARA is bounded on the north by the San Gabriel Mountains and the 
Santa Susana Mountains. The Simi Hills form the western boundary and 
the Santa Monica Mountains the southern boundary. These mountains 
and hills enclose some foothills and a broad valley floor, dividing the 
ULARA into four distinct subareas. 
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The alluvium-filled, unconfined San Fernando Valley Basin is by far the 
largest of these subareas, occupying virtually all (91 percent) of the valley
floor in the ULARA. The basin's porous soils are up to 1,000 feet thick and 
readily receive water from the surrounding highlands and overlying creeks 
and washes. The San Fernando Valley Basin is naturally replenished by
precipitation on the valley floor (which averages about 16.5 inches per year),
by recharge from the overlying river and streams, and by a small amount 
of subsurface inflow from the Sylmar and Verdugo subareas. The basin's 
total storage capacity is approximately 3.2 million acre-feet. 

The Sylmar Basin, which lies to the north of the San Fernando Valley
Basin, is the northernmost subarea of the ULARA. It is bordered on the 
west by the Mission Hills and the eastern slopes of the Santa Susana 
Mountains, on the north by the San Gabriel Mountains, on the east by
the Upper Lopez Canyon along the Pacoima Wash, and on the south by 
an extension of the Little Tujunga syncline. The average annual rainfall 
in the higher elevations of the basin is 22 inches. A small amount of sub
surface outflow from Sylmar (estimated at about 550 acre-feet per year) 
moves across its southern boundary into the San Fernando Valley Basin 
through two small notches eroded in the underground divide. 

The surface area of the Sylmar Basin is only about one-twentieth of 
that of the San Fernando Valley Basin. Sylmar's total storage capacity
is estimated to be 310,000 acre-feet, but much of it is in confined aquifers
that are not directly recharged, and the annual groundwater yield is quite
small. Although unconfined and confined aquifers are both present in 
the Sylmar subarea, it is primarily the confined aquifers of the Saugus
Formation that supply the wells in Sylmar Basin. 

Verdugo Basin in the eastern part of the ULARA is the water-bearing 
area of the Verdugo Canyon, which is located between the Verdugo and 
San Gabriel mountains. The canyon floor is comparatively flat and 
narrow-less than a mile wide at its widest point. This subarea contains 
an aquifer with a storage capacity of approximately 160,000 acre-feet. 
Groundwater in the Verdugo Basin tcnds to move southeasterly through
the canyon toward Glendale in the eastern part of the San Fernando Valley
Basin. The subsurface flow from Verdugo Basin to the San Fernando 
Valley Basin is negligible, however, because there is a submerged dam 
across the groundwater divide (constructed in 1895 and reconstructed by
the city of Glendale in 1935) and groundwater is extracted on the Verdugo 
side of that dam. 

Along the eastern edge of the Verdugo Basin, there is some hydrologic 
contact between the ULARA and the Raymond Basin of the San Gabriel 
River watershed. Pickens Canyon (between the San Gabriel Mountains 
and the San Rafael Hills) connects the Verdugo Basin of the ULARA with 
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Raymond Basin. When the groundwater is low, some water escapes from 
the Verdugo subarea into the Monk Hill subarea of Raymond Basin. When 
it is high, water can move westerly from the Monk Hill subarea into 
Verdugo (UINTEX, 1985: WA-5). 

The smallest ULARA subarea is Eagle Rock, located in the south
eastern corner of the watershed. The Eagle Rock Basin is a separate arte
sian groundwater basin at the base of the San Rafael Hills just north of 
the Repetto Hills at the western end of the Raymond Fault. Its surface 
area is only 807 acres and its estimated storage capacity just 6,000 acre
feet, with an extremely small annual groundwater yield. 

Southwest of the Eagle Rock Basin, at the eastern end of the San 
Fernando Valley Basin, lie the Los Angeles Narrows. This is where the 
Los Angeles River rises from water flowing north-south and east-west 
through the basin. The river rarely appears as a surface stream within 
the San Fernando Valley, but emerges at the Narrows after gathering in 
the ULARA. The original location of Los Angeles, as an agricultural 
pueblo, was next to the river and immediately below the Narrows, where 
a stable flow of water was available. 

The Santa Ana River Watershed 
The Santa Ana River watershed lies to the east of the San Gabriel River 
watefshed and is drained by the Santa Ana River and its several tribu
taries. It covers an area of about 2,500 square miles, most of which is in 
San Bernardino, Riverside, and Orange counties, but a small part falls 
within the eastern boundary of Los Angeles County. 

Like the San Gabriel River watershed, the Santa Ana River watershed 
narrows in the middle and is divided into an Upper Area and a Lower 
Area. Santa Ana Canyorn, between the Puente Hills and the Santa Ana 
Mountains, constricts the Santa Ana River to a fairly narrow passage as 
it flows from the much larger Upper Area (in San Bernardino and River
side counties) to the smaller Lower Area (entirely within Orange County). 
Prado Dam, built in the Santa Ana Canyon by the U.S. Army Corps of 
Engineers in 1941, drives the river water to the surface and channels it 
through floodgates. 

The Santa Ana River's headwaters are in the San Bernardino Mountains, 
about 80 miles inland from the Pacific Ocean. The river originates in the 
confluence of a number of creeks that drain the mountains. From this con
fluence, the river extends southwesterly through the San Bernardino Valley, 
fed by additional creeks that rise in the southern slopes of the eastern 
San Gabriel Mountains and cross the Chino Basin. Below Santa Ana 
Canyon, the river opens out into the Orange County Coastal Plain, turns 
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more directly southward, and empties into the Pacific Ocean between 
Huntington Beach and Newport Beach. 

Except at Santa Ana Canyon and at Riverside Narrows in the Upper
Area, the Santa Ana River normally disappears at various points along
its course, sinking underground and then surfacing again further down
stream. Likewise, most of the streams that feed the river sink into the alluvial 
fans of the San Bernardino Valley or the Chino Basin and move toward 
the river as underground streams. Only during periods of abundant rain
fall does surface runoff from the tributaries reach the river channel. 

Along its course, the Santa Ana River supplies, and is supplied by,
nine gi-oundwater basins, all but one of which are in the Upper Area. 
The last in the series of Upper Area groundwater basins is the Chino 
Basin. The groundwater basin in the Lower Area is known as the Orange 
County Basin. 

Chino Basin 
Chino Basin, at the southwest end of the Upper Area, stretches from the 
foot of the San Gabriel Mountains to Santa Ana Canyon. It is a broad 
and gently southward-sloping plain, narrowing toward the canyon at its
southern tip. Elevations range from 2,000 to 2,500 feet at the foot of the 
mountains to about 500 feet near the Santa Ana River. The basin has
 
a land surface of about 230 square miles, 5 percent of which is in

Los Angeles County, 15 percent in Riverside County, and the remaining

80 percent in the West End of San Bernardino County.


The Chino Basin is bounded by the San Jose Fault and the Pomona

Valley to the northwest, the Cucamonga Fault and Cucamonga Basin to 
the north, the Rialto-Colton Fault and the Rialto-Colton Basins to the 
northeast, the Bloomington Divide and the Jurupa Mountains to the east,
the Santa Ana River and Canyon to the south, and the Chino and Puente 
Hills to the west. Within these boundaries, the Chino Basin receives its 
natural water supply from precipitation (which ranges from about 25
inches per year near the mountains to about 12 inches near the canyon),
and from surface and subsurface inflow from overlying streams and 
adjacent basins. 

The San Jose Fault, between the San Jose Hills and the San Gabriel
Mountains, operates as an imperfect groundwater divide separating Chino 
Basin on the east and the Pomona Valley and Main San Gabriel Basin 
on the west. Some subsurface flow occurs across this divide between 
Chino Basin in the Santa Ana River watershed and Main San Gabriel Basin 
in the San Gabriel River watershed. 

Several surface water streams draining the southern face of the San 
Gabriel Mountains enter and cross the Chino Basin in a southerly direction, 
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contributing to the water supply. San Antonio Creek, which becomes 
Chino Creek, traverses the western part of the basin. Cucamonga Creek 
travels from north to south across the central part of the basin. Day, Deer, 
and East Etiwanda creeks cross the eastern part. These streams deposit 
their waters on the broad alluvial plain of the Chino Basin, and typically 
disappear below the surface except in very wet periods. Like the surface 
water, the groundwater in the basin generally moves from north to south, 
with a steeper gradient nearer the mountains in the northern part of the 
basin than in the southern part. 

Chino Basin is underlain by water-bearing sediments that absorb, 
retain, and transmit the waters collected over time from the percolation 
of precipitation and surface inflow. The basin's total storage capacity has 
been estimated at 11.i. to 14.0 million acre-feet, and its capacity within 
100 feet of the water table (that is, its "usable" storage capacity) is in excess 
of 1.2 million acre-feet (California DWR, 1959a: 34). Depth to water in 
Chino Basin generally ranges from less than 50 feet (fairly close to the 
land surface) in the southern part of the basin to 500 feet or more in the 
northern part. 

Chino Basin discharges water to adjacent basins by surface and sub
surface outflow. Water exits the basin at three points: at the northwestern 
edge of the basin in the Pomona-Claremont area, at the eastern bound
ary across the San Jacinto Fault in the Lytle Creek area, and throv:gh the 
Santa Ana River Channel (the predominant exit point) into the lower area 
of the watershed. 

Orange County Basin 
The Orange County Basin is bounded by the Santa Ana Mountains to 
the east, the Chino and Puente Hills to the north, and the Pacific Ocean 
to the southwest. To the west, the Orange-Los Angeles County line 
provides an imperfect boundary between the Orange County Basin and 
the Central and West basins of the San Gabriel River watershed. 

The Orange County Basin underlies an area of about 300 square miles. 
It contains three major aquifers, arrayed in layers. The upper aquifer extends 
from close to the ground surface to a maximum depth of approximately 1,500 
feet. The middle aquifer is 1,300 to 2,600 feet deep. And the lower aquifer 
is 2,600 to 4,000 feet deep. It contains poor-quality confined water with a 
high level of dissolved solids. The maximum depth of freshwater in the basin 
is approximately 4,000 feet around Santa Ana and Garden Grove. The 
basin's total storage capacity is about 15 million acre-feet, with 10 percent 
or 1.5 million acre-feet in active, or usable storage capacity. 

The water in the upper aquifer of the coastal basin is of high quality 
and can be extracted easily. Because the Coastal Plain is at a low elevation, 
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the groundwater in the upper aquifer comes close enough to the land 
to 'e supplied by shallow artesian wells. In fact, areas near the ocean
in Orange County were once swampy because the underground flow was 
so near the land surface. In the absence of human intervention in the
form of groundwater extractions, groundwater elevations in the Coastal
Plain remain above sea level, so that as the overland terrain gradually
dedlines to sea level, the groundwater may reach the land surface. 

Subsurface displacements along the Orange County coast separate the
fresh groundwater of the Orange County Basin from the Pacific Ocean. The
Newport-Inglewood Uplift runs parallel to the coast from the southeastern 
part of the basin in Orange County on into Los Angeles County, forming
a sort of underground "wall" between the ocean and the basin. This wall
has been breached at points along the coast, however, permitting hydrologic
contact between the basin and the sea. Channels carved across the fault zoneby the ancient courses of the Santa Ana and San Gabriel rivers subsequently
filled with sand and gravel, creating four "gaps'--the Alamitos, the Bolsa-
Chica, the Bolsa-Sunset, and the Talbert. The Bolsa-Chica and Bolsa-Sunset 
gaps appear to have been sealed from the ocean by later underground shifts,
but the Alamitos and Talbert gaps continue to permit water exchanges
between the Pacific Ocean and the aquifers of the Orange County Basin.

As a coastal basin at the downstream end of a watershed, the Orange
County Basin in the Santa Ana River watershed stands in a similar 
exposed position as the West Basin in the San Gabriel River watershed. 
The basin depends entirely on upstream sources for its freshwater supply
and is exposed to saltwater intrusion from the ocean. 

The Mojave River Watershed 
On the other side of the San Bernardino Mountains from the Santa Ana
River watershed, the Mojave River watershed extends eastward into the
Mojave Desert. Three closely interconnected groundwater areas along
the river-the Upper, Middle, and Lower Mojave River basins-are treated 
here as a single case. 

Pushed upward by seismic activity of the San Andreas Fault Zone,
the San Bernardino Mountains have become a barrier to the rainfall that 
used to reach the terrain on their inland side, which was once the site
of a body of water, as attested by the numerous fossils of marine animals 
found there. Today, storms moving in from the Pacific Ocean deposit most
of their rain and snow on the seaward side of the San Bernardino and 
San Gabriel Mountains. 

Rainfall at Bear Valley Dam in the San Bernardino Mountains (altitude
6,500 feet) averages about 35 inches per year, which is comparable to that
in many parts of the eastern United States. On the inland, or desert, side 



40 Dividing the Waters 

of the mountains, the average annual rainfall drops sharply, to approxi
mately 8 inches at Hesperia, 4 inches at Barstow. The area from Barstow 
east to the Colorado River is one of the driest in the United States. 

At about 4,000 to 6,000 feet above sea level on the northeast side of 
the San Bemardino Mountains, the washes that drain the mountainsides 
form creeks. The largest two are Deep Creek, which forms in the area 
between Lake Arrowhead and Big Bear Lake and flows northwesterly, and 
West Fork, which rises west of Lake Arrowhead and north of Lake Gregory 
and flows to the northeast. They meet at The Forks, at the base of the San 
Bernardino Mountains, approximately 3,300 feet above sea level. From there, 
the desert floor slopes away to the east. At Hesperia, the elevation is 3,200 
feet above sea level; at Victorville, 2,700 feet; at Barstov, 2,200 feet. 

The Mojave River is the principal source of water supply for an area 
of more than 1,000 square miles. Unlike other southern California rivers
such as the Los Angeles, the San Gabriel, and the Santa Ana-the Mojave 
does not drain into the sea, or any other body of water. Over most of 
its reach, it travels underground, through the absorbent soils of the desert. 
Rising water conditions result in the appearance of the river above the 
land surface at five locations along its channel-at The Forks, at the Upper 
Narrows and the Lower Narrows at Victorville, near the old Camp Cady 
site, and at Afton Canyon near the river's end. As the river passes through 
the porous soils, much of its water is absorbed and lost. Some water per
colates into groundwater basins along its course. The water that remains 
nearer the surface is absorbed by native vegetation. Between the absorp
tion of the soils and the consumption of the native vegetation, the Mojave 
River is a losing stream from its source to its terminus. By one calcula
tion, only 28 percent of the streamflow that entered the Mojave River 
channel at The Forks between 1931 and 1972 reached as far as Barstow, 
which is only about halfway down the river (Durbin and Hardt, 1974: 4). 

Unreplenished by rainfall or other streams, it dies in the desert, 
evaporated by the sun and swallowed up by the sand. The full course 
of the Mojave River from The Forks to its terminus is 90 to 110 miles, 
depending on how the river's end is defined. 

The desert region through which the Mojave meanders is filled with 
mountains and valleys. Small mountain ranges such as the Little San 
Bernardino, Ord, Sidewinder, Granite, and Ca-ico mountains, and 
isolated mountains such as Fry, Bell, Silver, and Pinto are scattered 
throughout the Mojave River area. Many of these interior mountains cor
respond to and are aligned by faults in the deeper crust and bedrock. 
The faults advance inland as parallel lines in the same northwest-southeast 
alignment as the dominant San Andreas Fault and the San Bernardino 
Mountains. Among these lesser faults in the San Andreas system are the 
Helendale, Lockhart, Waterman, and Calico-Newberry. Some of the 
faults, such as the 50-mile-long Helendale Fault, remain active. 
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The extensive faulting in the 'egion has produced not only the visi
ble mountains but the invisible groundwater basins. The desert valleys
are filled with material eroded from the mountains. Deep alluvial basins 
fill the valleys, and broader but shallower alluvial fans form on the mesas. 
The accumulated debris is now hundreds of feet thick in places throughout
the desert. These deposits store water readily and yield it freely to wells. 

There are nine groundwater basins in all, arrayed along and adjacent
to the Mojave River-the Upper, Middle, and Lower Mojave River basins,
Harper Basin, Coyote Basin, Caves Basin, the Cronise Valley basins, and the 
Soda and Silver Lake basins. The groundwater basins of the Mojave River 
watershed contain huge amounts-millions of acre-feet-of groundwater
stored over thousands of years. As a result of the area's present climate,
however, those basins receive little replenishment from year to year. In most 
of the desert basins of the region, the groundwater in storage is many times 
as great as the annual recharge (French, 1978: 1; Cooper, 1968: 132).

The Upper Mojave River Basin is an alluvial plain of approximately 600 
square miles, underlain by porous material reaching hundreds of feet deep.
Its southern boundary is the San Gabriel and San Bernardino mountains. 
An alluvial high built up by Sheep Creek and running from the San Gabriel 
to the Shadow mountains creates the western border. The northern border 
is the Helendale Fault. The Granite, Sidewinder, Stoddard, and Silver 
mountains form an arc around the basin to the east and northeast. 

The Upper Mojave River Basin is bisected by the Mojave River
 
channel, which runs from south to north. Surface and subsurface inflow
 
from the Mojave River, plus subsurface inflow from adjacent areas (Sheep

Creek and Buckthorn Wash to the west, Lucerne Valley to the east, and

the foothills to the south) supply water to the Upper Basin. The basin's
 
water storage capacity is estimated to be upwards of 26.5 million acre-feet,
of which 8 million acre-feet are readily usable (California DWR, 1975: 78).

The Middle Mojave River Basin adjoins the Upper Basin along that 
part of the Helendale Fault running from the Shadow Mountains to Silver 
Mountain. The Middle Basin is bounded along the south by the Stoddard
and Ord mountains. The eastern boundary is an alluvial divide that passes
Barstow, extending from the Ord Mountains to the Waterman Hills. The 
northern boundary is another alluvial divide from the Kramer Hills past
Iron Mountain to Waterman Hills. The area encompassed by these borders 
measures about 430 square miles. 

The Middle Basin is narrower than the Upper Basin, and most of the 
mountains and hills scattered throughout the area are composed of non
water-bearing materials. The Middle Basin is smaller and shallower than 
the Upper Basin, with an estimated storage capacity of 8 million acre
feet, with just over 3 million acre-feet deemed usable (California DWR,
1975: 78-79). In some locations in the Middle Basin, groundwater quality
is not good enough for domestic and irrigation use. 
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Water is supplied to the Middle Basin by the surface and subsurface 
flows escaping the Upper Basin. Water leaves the Middle Basin in two 
directions. Some subsurface flow escapes northward through Hinkley 
Valley into the Harper Basin. However, most of it exits as surface and 
subsurface flow to the Lower Mojave River Basin. 

The Lower Mojave River Basin underlies a land surface area of 
approximately 300 square miles. It is bordered on the west by the alluvial 
divide that passes through Barstow, on the north by the Waterman Hills 
and Calico Mount.ains, on the east by another underground divide stretch
ing from Harvard to the old Camp Cady site, and on the south by the 
Newberry Mountains. Within the Lower Basin, the Calico-Newberry Fault 
impedes the underground flow of the Mojave River, with water levels 
in wells on the upstream side of the fault up to 100 feet higher than those 
on the downstream side. 

The storage capacity of the Lower Mojave River Basin is estimated 
to be 8.7 million acre-feet, its usable capacity slightly more than 3 million 
acre-feet (California DWR, 1967: 34). The Lower Basin receives water from 
the Middle Basin, but only when inflow to the Upper and Middle basins 
is large. In many years, there is no recharge to the Lower Basin. From 
1958 to 1981, there were only six years in which measurable recharge 
flowed to the downstream Newberry subbasin, and 95 percent of the total 
rechafge for that period occurred in three flood years, during which more 
than 160,000 acre-feet flowed through and exited the b-.sin. The Lower 
Basin is recharged only by those Mojave River flows that reach the basin 
without being lost at the downstream end, and such amounts are erratic 
and relatively small (C M Engineering, 1982: IV-7). 

This, then, is the lay of the land for the cases that follow. The ground
water basins of the San Gabriel, Los Angeles, Santa Ana, and Mojave 
River watersheds provided the local water supplies essential to the 
organized settlement and subsequent development of southern California. 
That development in turn stimulated new demands for water projects, 
water organizations, and water rights. 

NOTES 

1. This series of eight volumes provides a detailed description of the geology 
and hydrology of the basins, a history of the development of the overlying area and 
the associated water problems, the development of insN'i.onal arrangements 
for addressing those problems, and the operation and performance of those 
arrangements (see the Bibliography for volume titles). Each volume contains tables 
and figures, which in many instances include well hydrographs and groundwater 
contour maps that show the deterioration and recovery of basin water conditions. 
These monographs are available from the Workshop in Political Theory and Policy 
Analysis, 513 N. Park, Bloomington, Indiana 47405. 
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Water Development 
and Water Law in
 

Southern California
 

Each of the eight cases discussed in Part 2 has a unique history-especially 
with respect to its water supply problems and the responses to them. 
Nevertheless, southern California's climate and historical development
and California's unusual law of water rights affected them all, and their 
water problems. 

The Beginnings of Organized Water Use 
The native population of southern California may have been as large as 
130,000 at the time the first Spanish overland expeditions arrived in 1769, 
but there is no evidence that these people developed any organized or 
sustained agriculture in the area (Scott, 1977: 8; Bruman and Meighan, 1981: 
4). From 1769 to 1776, three Spanish expeditions that were to make lasting
contributions to the area's development crossed southern California-the 
Portola, Serra, and Garces expeditions. 

In June 1769, Gaspar de Portola, the Spanish governor of California, 
began an overland expedition, accompanied by Fra Junipero Serra. After 
establishing a mission at San Diego, the Portola group journeyed north, 
reaching the Santa Ana Valley in what is now Orange County on St. Anne's 
Day, July 28, 1769. They named the river and the valley in honor of 
St. Anne.' On August 2, 1769, the Portola expedition camped farther 
north, by a flowing stream surrounded by trees. Portola gave the name 
Rio do Porciuncula to what is now the Los Angeles River and noted in 
his journal that it would be a desirable place for a settlement (Mann, 1976: 
267). On August 5, after crossing the Santa Monica Mountains through 
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Sepulveda Canyon, the Pr,.tola expedition camped in a broad valley north
west of the Porciuncula site. They named the valley Santa Catalina de 
Bononia de los Encinos, but it is known today as the San Fernando Valley 
(Robinson, 1961: 3-4). 

Father Serra led another expedition to the area in 1771, at which time 
he established Mission San Gabriel in the valley to the east of the 
Pociuncula site. The valley, and the river flowing through it, later took 
their name from the mission. 

In 1776, Fra Francisco Garces began an expedition westward across 
the southern California desert from the Colorado River toward the coast. 
With some Mohave Indians as guides, Garces reached the Mojave River 
on March 11, 1776. After crossing the San Bernardino Mountains through 
Sawpit Canyon and traveling northwest along the foothills of the San 
Gabriel Mountains toward Mission San Gabriel, the Garces expedition 
camped at Cucamonga Creek in what is now Chino Basin. The creek's 
name was adapted from the native Cocamungo, meaning, appropriately,
"sandy place." 

The earliest recorded use of local water supplies in southern California 
was at the Mission San Gabriel in 1771. The mission was located in the 
Main San Gabriel Basin on the southeast side of the Raymond Fault, and 
its water came from groundwater springs and cienegas related to the fault 
and the high water table on the Raymond Basin side. The mission fathers 
and their converts diverted these waters to cultivate food for the settle
ment. Eventi :, the local water supplies irrigated as many as 6,000 acres 
of mission lai.,s (California DWR, 1966b: 13). 

Spanish colonization of California consisted of the establishment of 
religious missions such as Mission San Gabriel, military towns or presi
dios, and agricultural settlements, or pueblos (Hutchins, 1956: 256). The 
Portola party's campsite on the Porciuncula was chosen to be an agri
cultural plueblo because of its water supply. On September 4, 1781, at 
the direction of Governor Felipe de Neve and by order of King Charles III 
of Spain, a group of forty-six persons in eleven households established 
El Pueblo de Nuestra Senora la Reina de Los Angeles de Porciuncula. 

In the early 1800s, the Spanish began to encourage private develop
ment in southern California outside of the missions and the pueblos by 
issuing land grants. The first Spanish land grant in the area was received 
in 1810 by Jose Antonio Yorba. Yorba established his Rancho Santiago 
de Santa Ana around the confluence of Santiago Creek and the Santa 
Ana River, where the Orange County city of Santa Ana is located today. 
The land grant also permitted the use of the flows of the Santa Ana River 
adjacent to the land and the groundwater beneath the land, and the first 
irrigation diversion from the Santa Ana River was made by Jose Antonio 
Yorba and Juan Pablo Peralta in 1810 or 1811. 
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Irrigation in southern California remained scattered and localized until 
the establishment of additional ranchos during the period of Mexican 
possession of California, from 1822 to 1848. By the 1840s, much of the 
land in the Santa Ana and San Gabriel River watersheds was covered 
by large cattle-raising ranchos. Also during Mexican possession, some 
mission lands were secularized and either returned to the public domain 
or reissued as private ranchos. 

Following the Mexican-American war and the acquisition of California 
by the United States in 1848, ranchos began to be broken up and sold 
to the Americans migrating westward toward the Pacific coast. This period 
is associated with the beginning of widespread irrigation and increased 
water use, at least in the Santa Ana and San Gabriel River watersheds 
(Scott, 1977: 1). 

California became a state in 1850, and westward migration increased 
rapidly on the promise of possible riches and available new lands. The 
population exploded from 15,000 in 1849 to 92,597 in 1850, and 250,000 
in 1852 (Crouch et al., 1956: 15). Although most of this boom occurred 
in northern California, the little agricultural pueblo on the Porciuncula 
grew, too. Los Angeles was incorporated as a city in 1850, with a popula
tion of 1,610. By 1860, the population had more than doubled to 3,700. 

Growth slowed in the 1860s. Westward migration declined as a result 
of the Civil War and renewed Indian attacks, and surveys of possible 
railroad routes to California were suspended. The population of San 
Bernardino County dropped from 5,551 in 1860 to 3,988 in 1870. On the 
coastal side of the mountains, severe flooding inundated the Coastal Plain 
in 1861. Only a few years later, many of the large ranchero holdings were 
devastated by the Great Drought of 1863-64. The initial phase of agri
cultural development in southern California had come to an end. 

Floods and Droughts: The Southern California Climate 
The unexpected flooding in 1861, followed by the Great Drought of 
1863-64, introduced the new settlers to southern California's climate. The 
beauty of the region's natural landscape and the usual mildness of its 
climate tempted and delighted new arrivals then as now. Southern 
California is, after all, one of only five places in the world that can properly 
be described as having a "Mediterranean climate," with dry summers, 
rainy winters, and generally favorable temperatures. But, as the winter 
storms of March 1991 and February 1992 demonstrated once again, the 
southern California climate can also bring drought and wildfires one year 
and flooding and mudslides the next. 

In a normal year, southern California receives little or no precipita
tion during the summer. Eighty percent of the average annual precipitation 
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occurs from November through March. During these months, in a normal 
year,Pacific storms sweep in, depositing rain on the coast and inland valleys, 
and greater amounts of rain and snow on the mountains. Runoff from the 
mountains feeds surface streams and rivers and replenishes groundwater 
supplies, with melting snowpack sustaining the runoff into the summer. In 
a normal year, precipitation on the Coastal Plain is about 12-16 inches, in 
the inland valleys about 18-24 inches, in the mountains about 35-40 inches, 
and in the deserts on the inland side of the mountains about 5-8 inches. 

However, southern California is not given to normal years. 2 Cycles 
of years of above-normal or below-normal precipitation are more typical. 
Occasionally, there have been consecutive years of severe drought, where 
rainfall seems almost to disappear. The Great Drought of 1863-64 was 
such a period, as were 1960-1962, 1976-77, and 1987-1991. There also have 
been decade-long droughts of consistently below-normal precipitation. 
The years from 1895 to 1904 constituted such a period, as did 1920 to 1937 
and 1945 to 1965. These are separated by long periods of years of above
normal precipitation, such as 1905-1919, 1938-1944, and 1966-1975. These 
droughts and wet periods are associated with important changes in water 
supply development, use, and management. 

The Coastal Plain, the inland valleys, and the Mojave Desert are also 
susceptible to destructive flooding. When heavy storms assault the coast 
and mountains, the rainfall exceeds the absorptive capacity of the soils. 
Water crashes down mountainsides and canyons, gathering huge amounts 
of debris along the way and disgorging it on the valley floors or desert 
floors below. Floodwaters spread across the alluvial fans and Coastal Plain, 
inundating agricultural land and destroying homes and businesses. One 
day's flood flows in a "twenty-five-year flood" in California could supply 
an urban population of seventy million for a year (California DPW, 1923: 31). 

Destructive floods struck southern California not only in 1861, but 
again in 1884 (when supposedly it was possible to row a boat from Santa 
Ana to Los Angeles), 1914, 1916, 1927, 1938 (the most destructive flood ever 
in southern California), and 1969. According to one writer, "Strangely 
enough, in this land of little rain [the Mojave River watershed] the monetary 
losses due to excessive rainfall probably exceed those due to all other 
climatic conditions" (Thompson, 1929: 97). Flooding produced greater 
losses than drought in most of southern California through the mid
twentieth century. In many communities, flooding provided the impetus 
for organizing water districts and public works. 

Water has been crucial to southern California's development since 
the late 1800s. At times there has been too much, at many others not 
enough. Water users have altered their behavior in response to the 
vicissitudes of local water supplies and have sought means of overcom
ing the area's climatological extremes. 
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Growth and Groundwater 
Westward migration, active trading in land, and agricultural development 
all resumed toward the end of the 1860s, and general prosperity returned 
to southern California in the 1870s. By 1868, an "embryonic real-estate 
boom" was under way, as the remnants of the Mexican ranchos continued 
to be divided and sold (Cleland, 1951: 163). Willing buyers were easily 
found, thanks to renewed speculation that southern California would soon 
be linked to the north and east by rail. 

Land sales and the anticipation of rail transportation spurred the 
formation of new communities. In the Coastal Plain of the San Gabriel 
River watershed, Compton was established in 1867, Norwalk was founded 
in 1868, Inglewood in 1873, and Santa Monica in 1875. In the San Gabriel 
Valley, the Indiana Colony was founded in 1874, and renamed Pasadena 
in 1875. The famous speculator E. J."Lucky" Baldwin arrived in the valley 
in 1874 and acquired the 6,000-acre Rancho Santa Anita as the first of his 
holdings. At the eastern end of the valley, Pomona was laid out in 1875. 

In 1868 on the Coastal Plain of the Santa Ana River watershed, 
A. B. Chapman and Andrew Glassell received as payment for attorneys' 
fees 40 acres of land in what is now Orange County. They started a 
development named Richland. The next year, William Spurgeon founded 
the community of Santa Ana on land that had been part of the original 
Rancho Santiago de Santa Ana. To the east of Santa Ana, James Irvine 
began accumulating parcels of land that would form the vast Irvine Ranch, 
which eventually covered approximately one-third of what is now Orange 
County. Farther north, San Bernardino (founded by Mormons in 1852) 
was incorporated in 1869, and the community of Riverside was founded 
as Jurupa in 1870. 

The demise of the San Fernando Farm Homestead Association in 1869 
left the San Fernando Valley divided among four powerful Californians. 
The southern half of the valley passed to Isaac Lankershim and Isaac Van 
Nuys, the northern half to state senators George K. Porter and Charles 
Maclay. Porter and his associates were interested in ranching and wheat 
production and formed the Los Angeles Farming and Milling Company. 
Maclay, on the other hand, was interested in subdividing and selling his 
lands. He prepared a subdivision, showing streets and lots and labeled 
"Map of the City of San Fernando," which he took to the Los Angeles 
County Recorder's office in September 1874 (Robinson, 1961: 24-25). 

San Fernando was the site of a Southern Pacific Railroad tunnel 
through the Santa Susana Mountains. The tunnel was completed in 1876, 
and the main Southern Pacific line through the interior of California was 
connected with Los Angeles, Anaheim, and Santa Ana by 1878 (Bancroft, 
1890: 594-617; O'Flaherty, 1972: 148). 
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The coming of the railroads also raised interest in the southern 
California desert. Renewed frequency of travel across the Mojave Desert 
and the prospect of rail transit led to the first efforts to develop the 
agricultural potential of the desert's fine alluvial soils and long growing 
season. In 1870, the Thirty-Fifth Parallel Association was formed and 
purchased 30,000 acres of land along the upper reaches of the Mojave 
River from the United States Land Office. The first officially recorded 
appropriation of water from the Mojave River was made in 1872. The 
association was unable to develop its land acquisition sufficiently to remain 
in business, however, and sold its lands in 1886 to the Hesperia Land 
and Water Company (Thompson, 1929: 382; Stickel et al., 1980: 1(2). 

Elsewhere in the desert, the 1870s ushered in a mining boom that 
lasted to the end of the century. The principal deposits worked in the 
area were borax and silver. Subsequently, more productive borax deposits 
were found in Death Valley, and the Calico silver mines went bust. Never
theless, railroad and mining fever and the early attempts at organized 
agricultural development during the 1870s had restored active growth and 
interest in the desert. 

On the coastal side of the mountains, except in the wheat fields of 
the San Fernando Valley, agricultural development took a new and highly 
prosperous turn in the 1870s. Crop production in the Coastal Plain and 
in the upper areas of the San Gabriel and Santa Ana River watersheds 
shifted to citrus. The local environment favored citrus trees, and citrus 
production quickly became the mainstay of the local economy. 

The key to this transition was the orange. Local orange trees were 
cultivated in the San Gabriel Valley for the first time in 1867 (Walters, 
Calvert, and Bengel, 1961: 2) and in the vicinity of Anaheim around 1870 
(Scott, 1977: 2). The navel orange was introduced near Riverside in 1873 
and proved to be especially well-suited to the area. Orange production 
spread throughout the Coastal Piain and the inland valleys. By 1875, 
southern California was home to nearly 100,000 navel orange trees, and 
approximately five million oranges were being shipped annually to San 
Francisco (Cleland, 1951: 198). In 1875, Chapman and Glassell's commu
nity of Richland renamed itself Orange. Pasadena was aggressively pro
moted by the San Gabriel Orange Grove Association and by the end of 
1875 had a population of 6,500 and formed the urban center of San Gabriel 
Valley development. In 1889, Orange County was established out of the 
southeastern corner of Los Angeles County. 

The development of lands throughout the Los Angeles, San Gabriel, 
and Santa Ana watersheds in the 1870s affected the availability and use 
of water supplies. Early water use in southern California had relied on the 
area's surface water supplies, but the 1870s marked the beginning of ground
water use for irrigation and for municipal supplies. Four elements-need, 
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convenience, constraint, and technology-contributed to the development
of groundwater at this time. 

After the Great Drought of 1863-64, farmers, ranchers, and the leaders 
of the new ccmmunities in the area recognized the need for water sup
plies that were less vulnerable to climatic variations. In many areas of 
southern California in the late 1800s, artesian flows could be produced
simply by driving a pipe into the ground. Water rose to the surface 
by natural pressure and flowed year-round, relatively independent of
seasonal rainfall. Irrigators could take advantage of the lengthy growing 
season and ample sunshine despite below-normal annual rainfall and 
runoff in most years from 1850 to 1880. 

As landholdings were subdivided and smaller parceis developed,
groundwater use became more convenient. Wells could be placed on 
smaller properties nearer the point of use, with less reliance on exten
sive surface-water diversion systems. Furthermore, a California Supreme
Court ruling in 1866 upheld the riparian system as the basic California 
law of surface water rights, reducing surface water availability for land 
not immediately adjacent to a surface water source. A smaller landowner 
might not be riparian to a surface stream, but did possess a right to the 
water beneath the land. 

Well-drilling rigs and the first deep-well mechanical pumps were
introduced to the area in the 1870s. These technologies facilitated develop
ment in nonartesian areas of the more reliable and convenient ground
water supplies. 

Around 1870, some of the new communities of the Coastal Plain in 
the San Gabriel River watershed began to tap artesian wells and springs
along the Newport-Inglewood Uplift (California DWR, 1968: 3). On the 
Coastal Plain in the Santa Ana River watershed, William Spurgeon had 
a 340-foot well and a 2,500-gallon storage tank constructed in 1873 to serve 
as the first groundwater-based municipal "water works" for his commu
nity of Santa Ana. To the east, the growing Irvine Ranch was developing 
an irrigation system that drew on both surface and groundwater supplies.

Increased water use also brought the first conflicts and court fights,
and the creation of public jurisdictions to acquire and protect water sup
plies. In the upper reaches of the San Gabriel Valley, the "Dalton Ditch 
dispute," complete with confrontations between armed claimants, was 
a harbinger of this aspect of southern California's future. Rancher Henry
Dalton and settlers on lands claimed by Dalton repeatedly squared off 
over the conveyance of water across Dalton's claimed lands. During those 
disputes, the settlers persuaded the Los Angeles County Board of Super
visors on three separate occasions to create new public jurisdictions-a
San Jose Water District in San Jose Township in 1871, a separate Azusa 
Township with a Board of Water Commissioners in 1873, and a separate 
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Duarte Township with a Board of Water Commissioners in 1878-in order 
to gain eminent domain powers with which to construct diversion facilities 
and to claim rights to San Gabriel River water. Dalton successfully 
challenged the creation and powers of the first two of these jurisdictions 
in the California Supreme Court in 1873 and 1875 (Clark, 1970: 156-57). 
Settlers on the east and west sides of the San Gabriel River continued 
to feud over water rights until well into the 1880s (Walters et al., 1961: 2). 

The 1880s: Prosperity Explodes 

The agricultural prosperity of the 1870s, the formation of new commu
nities, the establishment of direct rail transportation, and the relentless 
promotion of the region set the stage for a wild expansion in the 1880s. 
The great southern California real estate boom of the 1880s was triggered 
by the arrival of additional railroad lines-particularly the Atchison, 
Topeka, and Santa Fe in 1885-and the onset of competition in rail fares. 

The arrival of the Santa Fe had several important effects. In the desert, 
new communities grew up as railway crossing points (such as Barstow, 
originally named Waterman Junction but renamed after William Barstow 
Strong, president of the Santa Fe) or as railway watering stations (such 
as Victorville). On the coastal side of the mountains, the Santa Fe brought 
travelers from the east through the broad inland valleys past thousands 
of acres of orange groves, depositing passengers eagerly willing to enter 
the great southern California sweepstakes. 

Passenger fares from Chicago to Los Angeles through 1885 were $118 
for a first-class ticket and $85 for second-class. By the end of 1886, rate 
wars had brought fares dc ,n to a dollar for trains leaving from Kansas 
City, and $15 was the highest fare between southern California and 
Missouri (O'Flaherty, 1978: 16). Cheap fares made it possible for tens of 
thousands of easterners and new immigrants to venture out to "the magic 
land of climate and opportunity" (O'Flaherty, 1978: 15). In 1887, at the 
peak of the rate wars, the Southern Pacific brought 120,000 passengers 
to its Los Angeles station, and the Santa Fe had three or four trains per 
day arriving at its station. New arrivals and existing residents were swept up 

in the wildest, most spectacular real-estate boom the state has ever 
known .... Towns were laid out on cattle ranges, sheep ranches, deserts, 
mountains, and sand hills. Lots were sold in town sites no human eye 
had ever seen; and investors stood in line to buy business f,ontages in 
cities ... still as tenuous and insubstantial as the air. (Cleland, 1951: 196) 

One major subdivision in Santa Ana sold $80,000 of lots (upward of 
$1 million in 1990 dollars) in two hours, and another :.n Fullerton sold 
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$90,000 in half a day. The Azusa site promoted by the Slauson-Bicknell 
syndicate sold $280,000 of lots in one day (O'Flaherty, 1978: 31-35).

There was a related boom in the incorporation of communities. 
Riverside incorporated in 1883. Pasadena, Santa Ana, and Santa Monica 
incorporated in 1886. South Pasadena, Compton, Pomona, Orange, and 
Redlands all incorporated in 1888.
 

Although most of the new 
cities still had fairly small populations
at the close of the 1880s, the population of the region and of the already
established cities grew phenomenally during the decade. Los Angeles
County's population tripled during the decade, to more than 100,000
residents, despite the creation of Orange County out of Los Angeles
County's southeastern corner in 1889 (see Table 4.1). The population
of the city of Los Angeles quintupled, from 11,183 in 1880 to 50,395
in 1890. The population of San Bernardino County tripled to 25,497. By
1890, there were more than 150,000 residents in Los Angeles, Orange,
and San Bernardino counties, where there had been just over 40,000 a 
decade before. 

The boom of the 1880s brought more disputes over rights to surface 
water supplies. Conflict over access to waters of the San Gabriel River 

TABLE 4.1
 
Population of Southern California Counties, 1860-1990
 

Year Los Angeles Orange Riverside San Bernardino 

1860 11,333 5,551
1870 15,309 3,988
1880 33,381 7,786
1890 101,454 13,589a 25,497
1900 170,298 19,696 17 ,8 97 b 27,929

1910 504,131 34,436 34,696 
 56,706
1920 936,455 61,375 50,279 73,401

1930 2,208,492 118,674 81,024 
 133,900
1940 2,785,643 130,760 105,524 161,108
1950 4,151,687 216,244 170,046 281,642
1960 6,038,771 703,925 306,191 503,591
1970 7,041,980 1,421,233 456,916 584,072
1980 7,477,503 1,932,709 663,166 895,016
1990 8,861.164 2,410,5!,6 1,170,413 1,418,380 

a. Earliest U.S. Census figure available for Orange County.
b. Earliest U.S. Census figure available for Riverside County.

SouRcE: Population Abstract of the United States (1983); 1990 figures from U.S. Bureau of the Census.
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in the upper part of the San Gabriel Valley continued through the 1880s, 
until several prominent valley men negotiated an agreement known as 
the Compromise of 1889. The compromise divided the San Gabriel River 
water among its claimants and established the San Gabriel River Water 
Committee (the Committee of Nine). The committee was composed of 
representatives of the disputing claimants and administered the provi
sions of the Compromise of 1889, maintaining a self-governing system 
along the river for several decades. 

Conflict spread to other watersheds. A dispute arose between settlers 
on opposite banks of the Santa Ana River on the Coastal Plain. Water 
users in the Anaheim area (on the northern side of the river) disagreed 
with water users in the Santa Ana area (the southern side) over rights 
to divert water from the river. The northern, or Anaheim, interests 
attempted a preemptive move in the 1880s by filing an action in state court 
to establish a paramount right to the river water. They prevailed at the 
trial level, but the judgment was reversed by the California Supreme 
Court, which recognized Santa Ana as having inherited the riparian water 
right of the Rancho Santiago de Santa Ana, dating back to 1810 (OCWD 
Annual Report, 1983). 

In the Upper Area of the Los Angeles River watershed, Los Angeles 
acted to protect its right to the river against upstream diversitons by San 
Fernando Valley irrigators. By the late 1870s, nearly the entire surface 
flow of the river was being diverted for domestic purposes of the city. 
Any diminution of the river's flow by upstream uses imposed losses on 
the city and il growing populace. In 1879, the city destroyed a number 
of upstream irrigation ditches and was sued by the owners of those 
ditches. The California Supreme Court held in favor of the city in 1881, 
on the ground that the city was the successor in interest to the original 
Spanish pueblo's right to the waters of the old Rio de Porciuncula. 3 

Signs of Trouble 

The disputes in the Los Angeles, San Gabriel, and Santa Ana River water
sheds indicated that the scarce surface water supplies of southern 
California already were being pressed to their limits by the expansion of 
population and irrigated agriculture. The disputes encouraged further 
reliance on groundwater supplies throughout the Coastal Plain and inland 
valleys. In the 1890s, new developments brought signs of trouble in 
southern California, above ground and below. 

The real estate boom exhausted itself in the late 1880s and collapsed. 
Occasional signs of resurgence in the 1890s were squelched by the finan
cial instability of the nation as a whole. Southern California continued 
to add new residents, but the pace of growth cooled substantially. The 
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city of Los Angeles doubled its population, from 50,395 in 1890 to 102,479
in 1900, but the population of the remainder of Los Angeles County hardly
increased. Orange County added 6,000 new residents during the decade,
and San Bernardino only 2,400 (nearly all in the city of San Bernardino).
The pace of new municipal incorporations also slowed: Ontario incor
porated in 1891 (but added only 39 new residents from 1890 to 1900),
Redondo Beach incorporated in 1892, Corona in 1896, Long Beach in 1897, 
and Whittier in 1898. 

The depressed economy affected plans for the expansion of irrigated
agriculture. After the passage of the Wright Act in 1889 authorizing
the creation of irrigation districts, several were formed in southern 
California, especially in the Santa Ana River watershed (Moreland, 1972: 
11). These irrigation districts were created to finance and undertake water
development projects. Falling land values and crop prices, combined with 
the instability of the financial markets, brought many of the Wright Act
districts to financial ruin within a few years. In 1897, the Wright Act was 
repealed, more stringent provisions for irrigation district formation were 
enacted, and the organization of new districts ceased for about ten years
(Crouch et al., 1956: 278).

Conflicts over surface water supplies and the failure of new water
development projects for irrigation were compounded by the beginning
of a decade-long drought. Rainfall at Los Angeles dropped to 7.5 inches
in 1894, reached a low of 4.8 inches in 1898, and did not return to the 
normal 15 inches per year until 1905. 

As surface streams dried up, additional extractions of groundwater
became vital to the survival of many farmers and communities. But the
increased groundwater use and a decline in natural replenishment from 
surface supplies caused the water level and artesian water pressure on
the Coastal Plain to drop. The situation was growing serious in the Upper
Area of the Santa Ana River watershed and in the San Bernardino Valley,
but the worst news came from the Coastal Plain. In 1904, the tenth year
of the drought, J. B. Lippincott's study for the U.S. Geological Survey
reported that there were more than 100 producing wells in West Basin alone,
underground water levels were falling throughout the Coastal Plain, and 
the area of artesian flow had been reduced by one-third (Los Angeles Board 
of Public Service Commissioners, 1916: 35; California DPW, 1952: 29).

At the Los Angeles pumping plant on Slauson Avenue, the under
ground water level fell 9 feet in the first four years of the drought. By
1904, the flow of the Los Angeles River, fed by the movement of ground
water from the San Fernando Valley, had become "alarmingly low" 
(Mann, 1976: 267). In 1898, an official with the new Federal Reclamation 
Service warned: "You are taking water out faster than it is flowing in. 
Some day you will strike bottom" (O'Flaherty, 1978: 221). 
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Water users responded to the drought in various ways. Los Angeles 
municipalized its water supply system, taking it back from the Los Angeles 
Water Company in 1902, and continued legal actions against upstream 
pumpers and diverters. In the San Gabriel and Santa Ana River water
sheds, residents increased groundwater use and began experimenting 
with storing water underground, iecharging groundwater basins by 
impounding surface water flows when they were available. In the San 
Gabriel Valley, Pasadena began spreading water at the mouth of Arroyo 
Seco canyon. In the Santa Ana River watershed, water users in the north
west part of Chino Basin began to spread San Antonio Creek waters in 1895 
and organized the Pomona Valley Protective Association to oversee the 
activity. On the Coastal Plain, the Irvine Ranch Company began spreading 
water from Santiago Creek for storage in 1896 (California DPW, 1930a: 49). 
The Gage Canal Company, and the East Lugonia Mutual, San Antonio, 
Etiwanda, Cucamonga, and Fontana Union water companies began 
similar operations in 1903 (Scott, 1977: 222). 

In 1907, shortly after the drought ended, Orange, Riverside, and San 
Bernardino counties formed the Tri-Counties Reforestation Committee, 
which successfully sought the withdrawal from entry of 960 acres of 
federal land to be used for water spreading downstream from Santa Ana 
Canyon. In June 1909, the Tri-Counties Water Conservation Association 
was formed to attempt water censervation on a basin-wide scale. The 
association authorized the construction of a dam at the mouth of Santa 
Ana Canyon, with a diversion ditch to the water-spreading area. Spread
ing operations began in 1911 (Scott, 1977: 221; Skrove, 1989b: 6). 

Big Projects and Urbanization: 
Making Southern California Happen 
Southern California has been described a "hydraulic have-not" that 
"made itself happen through will and water" (Starr, 1990). In 1905, after a 
decade-long drought, voters in Los Angeles, a city of about 200,000 people, 
approved by a 14-to-1 margin a bond issue of $1.5 million to purchase 
land and acquire water rights for an aqueduct of almost 240 miles to the 
Owens Valley. The city purchased 135,116 acres-an area approximately 
double that of the city itself. When the Board of Water Commissioners 
went back to the voters in 1907 for approval of an additional $23 million 
in bonds for the construction of the aqueduct, the measure passed by 
a 10-to-1 margin. The aqueduct (longest in the world at the time) was 
completed in 1913. On November 5, its first delivery of water poured into 
a reservoir at the aqueduct's terminus in the San Fernando Valley, before 
a celebrating crowd of about 30,000. At the same time, because city policy 
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did not allow surplus water to be made available to lands outside the city's 
limits, the San Fernando Valley (except the already incorporated cities 
of Burbank, Glendale, and San Fernando) was annexed to Los Angeles. 

Other southern California efforts during this period focused on the 
recurring problem of too much water. The drought broke in 1905 and a 
wet period followed. Rainfall at Los Angeles was above normal in nir , 

of the twelve years from 1905 through 1916, and flooding occurred in 1907, 
1914, and 1916. The year 1916 became a high-water benchmark throughout 
the region, against which surface water flows and underground water 
levels were measured for decades thereafter. 

In 1908, the U.S. Army Corps of Engineers rechanneled the Santa 
Ana River on the Orange County Coastal Plain in an attempt to reduce 
future flood damage. After a destructive flood in 1914, the Los Angeles 
County Board of Supervisors sought approval from the state to create 
a flood control district. The Los Angeles County Flood Control District 
was created in 1915 and soon undertook several projects to rechannel and 
control the flows of the Los Angeles and San Gabriel rivers, as well as 
the Rio Hondo and some of the tributary streams in the county. 

In the 1910s and 1920s, as southern California grew and prospered 
and its population and property valuation increased, the prospects of flood 
damage became a serious local government concern. Orange County 
created the Orange County Flood Control District in 1927. In 1930, Los 
Angeles County Flood Control District Chief Engineer E. C. Eaton wrote 
that a flood of equal or greater proportions than the one experienced in 1914 
"would cause, in the present extensively developed state of the county, 
damages to property easily running into many millions" (California DPW, 
1930b: 13). 

Oil, Autos, and a New Boom 
Eaton based his flood damage projections and his comment about "the 
present extensively developed state of the county" on the fact that from 
1914 to 1929 the county valuation rose from $700 million to $3 billion 
(California DPW, 1930b: 15). Tremendous growth occurred throughout 
southern California in the 1910s and 1920s. Oil discoveries on the Coastal 
Plain and improved access to the region via the automobile touched off 
a new southern California boom equaling that of the 1880s in its intensity 
and madness. At times during the peak years 1923-1927, the city of Los 
Angeles gained 100,000 new residents per year. 

As the boom gained momentum, it swept everything before it. Grazing 
lands, grain fields, orchards, truck gardens, and chaparral-covered hill
sides were subdivided and thrown on the market as fast as the necessary 
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maps could be recorded. Vacant crossroads suddenly developed into 
important business centers; quiet villages woke to find their skylines 
broken by towering office buildings and spacious apartment houses; and 
almost overnight compact little communities changed into sprawling, 
hectic metropolitan centers. Glendale, whose population in 1910 was only 
2,700, became "the fastest growing city in the world" and by 1930 boasted 
62,000 inhabitants. Between the census of 1920 and that of 1930 the 
population of Long Beach rose from 55,000 to 142,000. (Cleland, 1951: 296) 

By the end of the 1920s, the Coastal Plain and inland valleys of Los 
Angeles, Orange, Riverside, and San Bernardino counties had become 
home to more than 2.5 million residents. 

During this second boom, southern California began to urbanize in 
earnest. Total developed acreage in coastal Los Angeles County more than 
tripled between land-use surveys in 1904 and 1926 (see Table 4.2), and 
acreage devoted to urban and suburban uses increased more than ten
fold. By 1932, nearly as much land in coastal Los Angeles County was 
devoted to urban and suburban uses as to irrigated agricuiture. From 1900 
to 1920, many communities throughout the region incorporated as cities, 
including Arcadia (1903), Fullerton (1904), Glendale, Wilmington, San 
Pedro, and Newport Beach (1906), Claremont (1907), Inglewood (1908), 
Huntington Beach (1909), Hollywood (1910), Burbank and San Fernando 
(1911), El Monte (1912), San Gabriel and San Marino (1913), Beverly Hills 
(1914), Anaheim (1915), and Culver City (1917). By 1920, Los Angeles, 
Orange, Riverside, and San Bernardino counties had a combined popula
tion of 1.1 million, and the incorporated cities of the four counties con
tained a combined population of 875,549, or 78 percent of the total. 

The most spectacular population growth continued to be in Los 
Angeles County, where the population tripled from 1900 to 1910, nearly 
doubled between 1910 and 1920, then more than doubled from 1920 to 
1930 to 2.2 million. Most county residents continued to be in the city of 
Los Angeles, which by 1930 had a population of 1.2 million, but a million 
county residents lived outside the city of Los Angeles. Despite annexa
tions that more than doubled its territory between 1900 and 1930, Los 
Angeles found that its share of the county population had declined. 

There were fifty-seven incorporated cities in the South Coastal region 
as of 1930, some of them growing quite large. Long Beach had a popula
tion of nearly 150,000, and Pasadena and Glendale both had populations 
of more than 60,000. Riverside and San Bernardino both had populations of 
30,000 or more. Orange County and San Bernardino County had popula
tions in excess of 100,000, and Riverside County was fast approaching 
that mark. Population growth and urbanization had begun to spread 
across the land. Among other things, those changes meant that several 
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TABLE 4.2 

Developed Land Use, Coastal Los Angeles County, 1880-1960 (in acres) 

Year Irrigated agriculture Urban/suburban Total 

1880 36,100 0 36,100 
1888 41,800 0 41,800 
1904 94,100 13,800 107,900 
1926 219,500 149,800 369,300 
1932 185,500 153,000 338,500 
1942 178,500 172,100 350,600 
1950 132,300 380,800 513,100 
1955 87,400 456,500 543,900 
1960 45,530 564,990 610,520 

SouRcE: California State Water Resources Board (1956) and California Department of Water Resources 
(1964a). 

municipalities besides Los Angeles would be looking for reliable water 
supplies to accommodate their present needs and future growth. 

Another Dry Period, 1922-1937 
The most active municipal water seeker was Pasadena. By 1920, Pasadena 
was clearly the urban center of the San Gabriel Valley. The city had a 
population of 45,000, and was even then being surrounded by suburban 
satellites such as South Pasadena, Alhambra, San Gabriel, and San 
Marino. Pasadena's civic leaders had in mind, if not to be another Los 
Angeles, at least to be the other major city in southern California. To fulfill 
this destiny, they needed more water. 

Pasadena had been spreading water at the mouth of Arroyo Seco 
canyon since the drought years of 1895-1904. Nearly all of its municipal 
water supply came from Raymond Basin groundwater. Observing the Los 
Angeles experience, Pasadena's leaders were convinced that an outside 
water source was a desirable means to ensure future growth. If Los 
Angeles could bring water from the Owens Valley to the San Fernando 
Valley, Pasadena would bring water to the San Gabriel Valley from some 
similarly underdeveloped source on the other side of the mountains. In 
1920, the city of Pasadena proposed to divert water from the headwaters 
of the Mojave River and transport that water over the San Gabriel Moun
tains for municipal use in the Raymond Basin. Pasadena filed an applica
tion with the California Division of Water Rights, but the application was 
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denied after land and water companies, irrigation districts, and farming 
associations in the Mojave River area organized and opposed the move. 

In 1923, Pasadena attempted to secure additional water somewhat 
closer to home. The city applied for permits to appropriate all of the unap
propriated flood waters of the San Gabriel River. The city planned to 
impound San Gabriel River flood flows when they occurred, store them, 
and divert them westward to Pasadena. The city and the Los Angeles 
County Flood Control District, which was also interested in the impound
ment and conservation of flood waters along the San Gabriel, jointly financed 
(at a cost of more than $87,000) an investigation of the waters of the San 
Gabriel River watershed by the California Division of Water Rights. 

Pasadena's forays in search of additional water supplies were moti
vated by necessity as well as invention. By the mid-1920s, another dry 
cycle was under way in southern California, which lasted through 1937. 
The dry period was not as severe from year to year as the 1895-1904 
drought, but it presented serious water supply problems nevertheless, 
since three times as much acreage was developed and in need of regular 
water service as had been under use in 1904. 

The new dry cycle brought more water studies and more water con
servation efforts. 4 Again, the news was bad. Particularly disturbing was 
the finding that water supply conditions had not improved during the 
wet years of 1905-1917. Except in the San Fernando Valley (where aque
duct water was being used for irrigation) and the less-developed Mojave 
River area, water levels had at best remained steady, and at worst had con
tinued to decline despite the years of above-normal precipitation and runoff. 

In response to the increasing demand for water service in the early 
decades of this century, the deep-well turbine pump represented an impor
tant technological advance. The new pumps could extract larger quantities 
of water more rapidly and from greater depths than the mechanical pumps 
of the late 1800s. They made it possible to develop more acreage, but 
increased the overall draft on groundwater supplies. Increased withdrawals 
at least kept pace with increased water supplies over most of the Coastal 
Plain during the 1905-1917 wet period, and in some locations outpaced them. 

Although it was not widely understood at the time, the increase in 
groundwater extractions accounted for a peculiar occurrence of the period. 
In 1912, the Southern California Edison Company had to abandon a well 
at Redondo Beach because it was pulling salty water. By the late 1920s, 
it was apparent that the Redondo Beach occurrence had been a warning, 
not a fluke. In 1930, the California Division of Water Resources reported 
these sobering observations: 

In 1929 some of the wells of the Standard Oil Company at El Segundo 
were rendered unfit for use. Since then other wells have become similarly 
affected, until now in 45 square miles of west coast territory wells are 
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becoming saline. In an additional 117 square miles water isbeing drawn 
from below sea level and the water plane over the South Coastal Basin 
is receding. Salt water is being found in a small area along the Santa 
Ana River over a mile from the coast .... Once wells are thus ruined 
it is not certain that they can be brought back to productivity. (California 
DPW, 1930b: 73) 

A 1934 report by the division mapped the area of saltwater intrusion, 
which had be2en found all along the coast. 

Saltwater intrusion, declining water levels, and vacant groundwater 
storage capacity were noted in report after report through the 1920s and 
1930s. In 1925, the California Division of Engineering and Irrigation observed 
that measurements taken in 1922 and 1924 of the depth to groundwater in 
a large number of wells sbowed a decline "over practically the entire region 
with great variation in the different parts. In one section, the water plane 
dropped 100 feet during the two years. The recession over considerable areas 
was as much as 20 to 40 feet" (California DPW, 1925: 14). The investigation 
of San Gabriel Valley water conditions financed by Pasadena and the Los 
Angeles County Flood Control District and performed by the California Divi
sion of Water Rights found underground water levels in the valley had 
dropped 30 feet or more during the 1923-24 and 1924-25 water years. 

The division's Bulletin 32, published in 1930, contained the broadest 
assessment to that date of the region's water conditions. In the San Gabriel 
and Santa Ana River watersheds, aggregate shortages were between 
200,000 and 250,000 acre-feet. And, in all of the groundwater basins of 
the south coastal area combined, more than 2.2 million acre-feet of storage 
capacity had been emptied since the high-water mark of 1916 (California 
DPW, 1930b: 10-16). (An estimate reported a year earlier had put the 
emptied capacity as high as 2.6 million acre-feet; California DPW, 1929: 1.) 

Local water organizations, including water users' associations and 
flood control districts, initiated or increased water conservation efforts. 
Works were constructed along the San Gabriel and Santa Ana rivers and 
all tributary creeks and washes with the intention of keeping every drop 
that fell from the sky or trickled down the side of a hill or mountain from 
reaching the ocean without first having been caught, diverted, spread, 
sunk underground, pumped out for use on the land, and preferably 
returned underground for reuse downstream. Additional water users' 
organizations, such as the San Gabriel Water Spreading Corporation, the 
San Gabriel Valley Protective Association, and the Chino Basin Protec
tive Association, formed during this period. These groups added their 
efforts to those of the Tri-Counties Water Conservation Association in 
the Santa Ana River watershed, the Los Angeles County Flood Control 
District in the San Gabriel River watershed, and the city of Los Angeles 
in the Los Angeles River watershed (California DPW, 1930b: 70). 
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In addition to documenting the deteriorating water supply conditions 
and water conservation efforts in southern California during the 1920s 
and 1930s, several reports during the period looked ahead to the effects 
of water supply problems on the region's future. Some focused on the 
impact of future water shortages on existing local communities. A 1929 
Division of Water Resources report noted that the total annual water short
age for the Los Angeles, San Gabriel, and Santa Ana River watersheds 
had reached 190,600 acre-feet, and was expected to jump to 447,000 acre
feet by 1940, 641,000 acre-feet by 1945, and 846,000 by 1950. The Division 
of Engineering and Irrigation foresaw not only shortages but a race to 
the bottom: "Unless large amounts of water can be [imported], the 
southern communities must suffer from the destructive competition of 
pumping from underground sources that have a receding water-plane" 
(California DPW, Division of Engineering and Irrigation, 1927: 43). 

Other reports focused on the tremendous opportunities that would 
be forgone. Southern California was running out of water faster than it 
was running out of irrigable land for crops and habitable land for people. 
Despite the growth in the late 1800s and early 1900s, only about half of 
the habitable acreage of coastal Los Angeles County had been developed 
for agriculture or urban use by 1930, and this was the most heavily 
developed part of southern California. Ifdevelopment stalled at current 
levels, great opportunities would be missed: 

Utilizing four-fifths of the available local %3ter, less than half of the 
favorable area is occupied by cities or towns and irri ;ated lands. In order 
that growth and expansion may continue to the fu I limit of the natural 
resources other than water, the Pacific slope of souto"ern California will 
require three times the volume of water that can )e obtained from 
nature's allotment to this territory. Unless this additi )nal water can be 
secured, the future must face a curtailed growth incommensurate with 
the opportunities offered by the other natura: endowments of this 
remarkable territory. (California DPW, 1927" 43) 

Water studies and water conservation would not be enough. What was 
needed was more water, period. With additional water, southern California 
could really happen: "about a million acres of new lands [could] be fur
nished domestic, irrigation or industrial supplies by coordinating local 
development with the importation of water. Three thousand cubic feet per 
second would eventually have to be obtained" (California DPW, 1925: 14). 
How could an additional supply of 3,000 cubic feet per second be obtained? 
"There being no nearby source of additional supply, great works to bring 
in water from a distant source will be necessary. Preliminary reconnaissance 
indicates that such a supply may be had from the Colorado River." 
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MWD and the Colorado River Aqueduct 
Pasadena was not the only southern California city eyeing possible sup
plemental water sources in the early 1920s. In 1923, at the suggestion of 
William Mulholland, the local hero of the Los Angeles Aqueduct, the Los 
Angeles Department of Water and Power conducted preliminary studies 
of the possibility of constructing an aqueduct across the desert to the 
Colorado River. In 1924, Los Angeles filed for and was granted rights 
to 1,500 cubic feet per second of Colorado River water. 

This time, however-for a variety of reasons that included the enor
mous expense of the undertaking, the amount of supplemental water 
potentially available, and the fact that the water supply situation of other 
southern California cities was even more Losprecarious than that -,f 
Angeles-the city decided not to go it alone. Pasadena was, of course, 
one of several other cities interested in the scheme. 

Such a project could only be financed and operated by a new public
oroanization, a unit of local government that would itself be composed 
of local governments. State legislative authorization was secured for 
the creation of a "metropolitan water district." This new jurisdictional 
creature would be governed by a board composed of representatives of 
the participating local government units within its territory, where "partic
ipating" meant paying the costs of the district's operations-which would 
initially be financed through bond sales, secured against the valuation 
of real property in the participating localities. 

Once authorized to do so, interested cities set about organizing a 
metropolitan water district. On February 15, 1928, the Pasadena city com
missioners adopted an ordinance "declaring that 'public necessity and 
convenience require the organization and incorporation of a metropolitan 
water district'" (Cleland, 1966: 340). Originally, the cities of Anaheim, 
Beverly Hills, Burbank, Colton, Glendale, Los Angeles, San Bernardino, San 
Marino, Santa Ana, and Santa Monica joined the district along with 
Pasadena. San Bernardino and Colton subsequently withdrew from the 
organization, but Compton, Fullerton, Long Beach, and Torrance took their 
places (Cleland, 1966: 34041). In a'", thirteen cities became "charter members" 
of the Metropolitan Water District of Southern California, the MWD. 

The MWD commissioned some additional studies of the local water 
supply situation, but focused primarily on acquiring supplemental sup
plies from the Colorado River. By November 1930, the district's general 
manager, Frank E. Weymouth, recommended to the MWD Board of 
Directors a site on the Colorado River, near the town of Parker and about 
150 miles below Hoover Dam, for the construction of a diversion dam 
across the Colorado River. Completion of the project could bring as much 
as a million acre-feet of water per year to southern California. 
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In September 1931, the MWD board agreed to submit to voters in 
the thirteen cities a bond issue for the whopping Depression-era sum of 
$220 million. The bond issue passed in November 1931 by a combined 
margin of 5 to 1. Construction of MWD's Colorado River Aqueduct began 
in December 1932 and was completed in June 1941, for a total cost 
approximately 20 percent less than estimated (MWD, 1962: 14). The 
aqueduct lifts Colorado River water about 600 feet up to the floor of the 
desert, and then carries it over 340 miles to and through the south coastal 
area, with another 1,000 feet of pumping lift at three pumping stations along 
the way. The water is conveyed across 242 miles of desert, through 55 miles 
of covered conduits, 62 miles of concrete-lined canals, 29 miles of siphons, 
and 29 tunnels that vary in length from 338 feet to 18.3 miles, and then 
throughout southern California in a network of feeders (Cleland, 1966: 341). 

Southern California Transformed: The Postwar Urbanization 
The first water deliveries from the Colorado River reached Pasadena on 
June 17, 1941, and other member cities soon thereafter, just in time to 
handle another population explosion that transformed most of the area 
from agriculture to metropolis. The population of coastal Los Angeles 
County increased 47 percent from 1945 to 1955. In 1955, the Los Angeles 
Times offered this perspective: "If the entire population of Pittsburgh and 
Baltimore-1,755,000-were transported westward and settled within the 
Los Angeles metropolitan area you would have a fair estimate of our 
population increase between January 1, 1945 and January 1, 1955" (quoted 
in Cleland, 1966: 413). 

The population of Los Angeles County reached 6 million in 1960. 
Thereafter, the focus of population growth shifted to other parts of 
southern California. Orange County's population more than tripled from 
216,244 in 1950 to 703,925 in 1960, and ihen doubled to 1,421,233 in 
1970. By 1970, the cities of Riverside and San Bernardino each had more 
than 100,000 i'esidents, and Riverside and San Bernardino counties each 
contained a half million people. 

In addition to sparking the development of additional land, the post
war population boom urbanized formerly agricultural lands. Los Angeles 
County still led all counties in the United States in total value of farm 
products as late as 1952. By 1962, the amount of acreage devoted to irri
gated agriculture in coastal Los Angeles County was as small as it had 
been in the 1880s. In 1954 alone, 4,100 acres of citrus orchards in coastal 
Los Angeles County were converted to residential subdivisions (California 
SWRB, 1956: 16). 

Southern California urbanized in waves. The San Gabriel and San 
Fernando valleys were transformed during the late 1940s and through 
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the 1950s. Orange County urbanized during the 1950s and 1960s. The 
most recent wave of urbanization is still occurring, in the upper Santa 
Ana River watershed and across the mountains in the Mojave Desert. 

Because most postwar urban and suburban development replaced 
irrigated agriculture, annual water requirements have grown, but not at 
the same breakneck rate as the population. An acre of southern California 
land devoted to irrigation requires about the same amount of water 
(slightly more or less depending on crop selection) as an acre devoted to 
residential or commercial use. In some basins, the replacement of irrigated 
agriculture with residential and commercial land usage actually lowered 
total water consumption. Urbanization also meant, however, the installa
tion of sewer systems that collected wastewater and sent it to the ocean 
through concrete channels and pipelines. Therefore, water used on the 
overlying urbanized landscape did not return underground in the same 
amounts as it did when water was being applied to agricultural lands.5 

The net result was some increase in total water requirements in 
southern California. If, however, the water requirements of southern 
California had more than quintupled since 1930 as the population has 
done, the region's water supply problems would have been even more 
difficult to resolve. As it was, allocating water supplies entailed a long, 
complex, and demanding series of tasks. 

The "Uncommon Law" of Water Rights in California 
Once extensive use-and in several places overuse-of local groundwater 
supplies was under way in southern California, water users had engaged 
all the complexities of California's law of water rights. That law defined 
not only separate systems of rights to the use of surface waters and 
groundwater, but different types of rights within each of those systems 
and two other types of water rights outside those systems. California law, 
and its development and modification by the California courts through 
the 1920s, identified surface water riparian rights, surface water appro
priative rights, groundwater overlying rights, groundwater appropriative 
rights, and groundwater correlative rights, as well as pueblo water rights 
and prescriptive water rights. 

Article XIV of the California Constitution of 1879 declared as a matter 
of policy that the state's water resources should be put to their fullest 
possible use. That constitutional provision also denied the ownership of 
bodies of water to individuals, stating instead that the waters in the state 
were the property of the people. What individuals (including private and 
public corporate entities) could possess was a usufructuary right-a right 
to the use of water. 
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Riparian and Overlying Rights 
The traditional common law means of acquiring a usufructuary water right 
is by owning land that is adjacent to a body of surface water or that lies 
over a body of groundwater. With respect to surface streams, this is 
known as a riparian right; with respect to groundwater, it is an overlying 
right. Riparian and overlying rights to the use of water extended only 
to its use on the adjacent or overlying land. 

Riparian and overlying rights were not limited to any specific amount 
of water use. This was not a problem in places with abundant water, such 
as England and the eastern United States, but unquantified and unlimited 
water rights that inhere in land ownership have more serious implica
tions ir arid regions such as California. 

Appropriative Rights 
In California, the surface riparian right and the overlying groundwater 
right existed alongside a system of appropriative rights. Appropriative 
rights allow water users to divert or extract water for use on nonriparian 
or nonoverlying lands. Much land in California is not riparian to a sur
face stream or does not lie over a groundwater body, yet can be made 
productive only by the availability of a water supply. 

According to historians, appropriative rights arose by custom during 
the early development of the West, particularly in relation to water diver
sions in mining camps. Other practical considerations played a role. As 
private water development companies, public districts, and municipal 
governments were organized to undertake the capital costs of providing 
a water supply to numerous water consumers, those entities necessarily 
delivered water to lands they did not own. Appropriation gave these 
suppliers rights to the use of water beyond -'iat they could use on their 
own lands. 

The appropriative rights system followed three principal rules: (1)rights 
were limited to the amount of water actually put to use and did not accrue 
to diversion capacity or to water diverted but wasted; (2) rights were 
contingent on continuous use, with cessation of use tantamount to aban
donment of the right; and (3) among appropriators, a "first-in-time, first
in-right" practice assigned priority in rights by seniority in use. A shortage 
would be handled by reducing or eliminating use by the most junior 
appropriator, then the second junior appropriator, and so on. The most 
senior appropriator was thus protected against invasion of his right by 
junior appropriators. 

The appropriative rights system was made part of the statutory law 
of California with the adoption of the Civil Code in 1872. From that point, 
by law as well as custom, California had a dual system of water rights, 
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one based on land ownership and conferring an unquantified right to 
water use, the other based on actual use conferring a "first-come, first
served" right to a specific quantity. Furthermore, each of these systems 
of water rights existed separately for surface and groundwater supplies; 
the law differentiated riparian and apptopriative surface water rights from 
overlying and appropriative groundwater rights, even where surface and 
groundwater systems were phylically connected. 

There were two sources of conflicts over rights un ler this dual system. 
The first problem involved defining the rights of riparian or overlying 
owners in relation to those of appropriators when both types of rights 
were being ,:xercised in a common water supply. The second problem 
involved defining the rights of riparian or overlying owners in relation 
to one another, since the riparian/overlying rights system did not come 
with a built-in allocation such as the seniority allocation of rights among 
appropriators. Both of these issues came before the California courts at 
the beginning of the twentieth century. 

"Reasonable Use" and Correlative Rights 
By the turn of the century, it had become clear that in a water shortage, 
riparian or overlying owners' claims could be enforced to the point of 
eliminating appropriative uses from the same source. This possibility
presented problems in light of the state's declared policy that water 
resources were to be used to the fullest beneficial extent. If overlying 
owners could enforce claims to water they were not using against appro
priators who were (by definition) using the water, then the state's water 
resources would not be used to the fullest possible beneficial extent 
(Krieger, 1955: 1). 

In Katz v. Walkinshaw, 141 Cal. 116 (1903), the California Supreme 
Court concluded fromn the state's policy that no one should be allowed 
to "sleep on his rights." A person's water right should be determined 
by the amount of water he pumps and puts to beneficial use (141 Cal. 
116 at 134). The California Supreme Court limited the absolute water 
rights of overlying landowners to the amount of water that putwas 
to "reasonable use" for some beneficial purpose (141 Cal. 116 at 135). 
This "reasonable use" language was subsequently formulated as an 
amendment to the California Constitution, ratified in 1928. 

The reasonable-use doctrine had two profound implications. First, 
by placing some restraint on the overlying water right, it implied the possi
ble existence of "surplus" water in a groundwater basin. Surplus water 
was any water beyond that to which the landowner's superior right 
extended, that is, the amount reasonably necessary for use on his land. 
Appropriators were entitled to take and acquire rights to the surplus. 
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Without this modification, the appropriative rights system eventu
ally would have become mere print in the statute books inasmuch as 
overlying and riparian rights were enforced against appropriative claims 
in one case after another. Second, the restriction of an overlying owner's 
right to the amount of water needed for reasonable use on his own 
land and the availability of the surplus for appropriation encouraged 
overlying owners to use more water in order to expand and protect 
their rights. 

Also in Katz v. Walkinshaw (1903), the California Supreme Court 
addressed the question of the status of riparian or overlying water rights 
relative to one another. Even with the reasonable-use limitation, multi
ple water users supplying themselves from a common source still could 
find themselves imposing damage on one another and the common water 
supply if their collective extractions or diversions exceeded the available 
yield. The opinion of the California Supreme Court described the problem 
of joint use of a groundwater supply as follows: "If the water on his lands 
is his property, then the water in the soil of his neighbors is their property. 
But when he drains out and sells the ,rater on his lands, he draws to his 
land, and also sells, water which is the property of his neighbors .... In 
short, the members of the community have a common interest in the water" 
(141 Cal. 116 at 140). 

The California Supreme Court modified the overlying rights into 
correlative, or proportional, ownership. When shortage resulted in a 
dispute among overlying owners, a court would treat the disputing parties 
as coequal owners of correlative rights and determine for each a reasonable 
proportion of the water supply. The Katz v. Walkinshaw doctrine of pro
portional ownership was reiterated in 1921 in the California Supreme 
Court decision in San Bernardinov. Riverside, 186 Cal. 7 (1921). 

As of the 1920s, the California law of water rights allocated usufruc
tuary rights as follows: (1)overlying and riparian owners had rights to 
the reasonable use of waters upon their lands; (2) with respect to each 
other, overlying owners had correlative rights and would share propor
tionately in water supply reductions in the event of shortages; (3)appro
priators had a seniority system of rights with respect to one another, 
with r-eductions in water use imposed in reverse order of seniority; and 
(4) between overlying owners and appropriators, overlying owners 
had a superior right to the amount of water for their reasonable use, 
and appropriators had a right to the surplus remaining, if any. This 
system v%s complicated enough, but there were two more elements to 
contend with-the Spanish law tradition of pueblo water rights, and the 
common law tradition of acquiring possession by adverse use, or prescrip
tive water rights. 
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Pueblo Water Rights and the City of Los Angeles 
Under California law, the city of Los Angeles was the successor in interest 
to the pueblo of Los Angeles, created by royal decree in 1781. One of 
the pueblo's interests to which the city succeeded was the interest in the 
waters of the Los Angeles River. As neted above, Los Angeles began to 
assert and defend its rights to the waters of the Los Angeles River as 
early as 1879. 

The plaintiffs in the cases of Feliz v. City of Los Angeles and Ehns v. 
City of Lvs Angeles claimed the right to the use of the waters of the river 
under appropriations dating back to 1844. The city claimed that it was 
successor in interest to all of the river waters it needed, and that its right
dated back to the pueblo's founding in 1781. The trial court held for the 
plaintiffs, and the city appealed. In 1881, the California Supreme Court 
reversed the trial court's judgments, and held for Los Angeles. In so 
holding, the Supreme Court declared: 

From the very foundation of the pueblo, in 1781, the right to all the waters 
of the river was claimed by the pueblo, and that right was recognized 
by all the o' 'ners of land on the stream, from its source .... The city,
under various acts of the Legislature, has succeeded to all the rights of 
the former Pueblo. [Therefore,I we hold that, to the extent of the needs 
of its inhabitants, it has the paramount right to the use of the waters 
of the river, and the further right ... to manage and control the said 
waters for those purposes. (58 Cal. 73 at 79) 

The Feliz case was the first decision of the California Supreme Court 
i'-arding the so-called pueblo water right of Los Angeles. The pueblo 
w-., right is a special class of water right in California. When the United 
States acquired possession of California from Mexico, it acknowledged 
an obligation to recognize property rights established under Mexican law. 
Established ranchos, missions, presidios, and pueblos retained legal titles 
to their lands, while the United States became possessor of all ungranted
lands in the public domain (Ostrom, 1971: 174). Some California cities 
succeeded to pueblo or presidio grants of title to lands and water. Los 
Angeles was one such city. The pueblo water right superseded riparian,
overlying, or appropriative rights to the use of surface or groundwaters. 
This special class of water rights thus vested its possessor with a superior
right with respect to any and all other competing claimants upon a 
common water supply. 

The favorable ruling obtained by the city in the Feliz case formed the 
basis for the city's position in several later legal actions. The city was 
involved in a number of litigations in the next two decades, througii which 
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it extended its pueblo water right to waters needed for areas added to 
the city by annexation, and ultimately, to the groundwater of the San 
Fernando Valley that fed the base flow and rising waters of the Los 
Angeles River. 6 

In City of Los Angeles v. A. E. Pomeroy et al., 57 P. 58F (1899) and in 
Los Angeles v. Hunter et al. and Los Angeles v. Buffington er al., 156 Cal. 
603 (1909), the California Supreme Court recognized that the San 
Fernando Valley was the source of the Los Angeles River, and that the 
city's pueblo right to the waters of the river extended to the waters of 
the San Fernando Valley that constitute the source of the river. In Poneroy, 
the court stated that "all the waters of the San Fernando Valley, except 
what is lost by evaporation or consumed in plant life, flow out through. 
the narrow pass . . . either on or beneath the surface" (57 P. 585 at 591). 
These decisions extended the city's pueblo water right to San Fernando 
Valley groundwater. 

Prescriptive Rights 
In the context of real property, possession by adverse use is commonly 
referred to as "squatters' rights." In our context, it is called "prescrip
tive rights." Through the "open and notorious" taking or holding of 
property belonging to another, continuously for a prescribed period, a 
person can acquire a common law ownership of the taken property. In 
California, by open, notorious, and continuous adverse use of water for 
a five-year period, a person could perfect a prescriptive right to the use 
of that water. The owner of the original water right could not dislodge 
that person from that prescriptive right. 

If surplus water were available from a groundwater supply, one could 
not acquire a prescriptive right, because the taking of water would create 
no adverse use. Water taken for reasonable use on overlying lands would 
be considered an ordinary cxercise of one's overlying water right, and 
water taken "openly, notoriously, and continuously" for use on non
overlying lands would create an appropriative right. (Even the pueblo 
water right allowed others to take surplus water.) Only a taking that 
harmed the original owner-that is, a taking of nonsurplus water-could 
ripen into a superior prescriptive right. 7 

By all appearances, then, the availability of water rights through 
possession by adverse use would seem a rather innocuous additional 
element in the water rights scheme. Although the possibility of perfect
ing a prescriptive right appears to be quite limited, in fact it was much 
greater, because of the similarity in the process by which one would 
acquire a prescriptive right and the process by which one would acquire 
an appropriative right or exercise an overlying right. The only difference 
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between the acquisitions of right was whether the water diverted and 
used was "surplus," and this was a factual question not readily deter
mined by an individual water user. 

No clear guidance existed concerning when water would be ruled to 
be surplus. For instance, in San Bernardinov. Riverside, 186 Cal. 7 (1921), 
despite clear evidence of a falling water table, the California Supreme 
Court ruled that the water being appropriated by the city of Riverside 
was surplus water. Therefore, even falling water levels would not neces
sarily cue a water right owner to act to protect his right. Further, the court 
declared that courts would not undertake an ongoing responsibility for 
determining when the surplus was gone and adverse use began. "In this 
environment of legal uncertainty, attorneys often advised water producers 
to pump as much as they needed and to defend later. The pumping race 
was on" (Ostrom, 1965: 191). 

By the end of the 1920s, the California Supreme Court had heard and 
decided important cases on overlying water rights, appropriative water 
rights, correlative rights, and pueblo water rights. It had not yet had 
occasion to consider a major case involving claims of prescriptive rights 
in a groundwater basin. That was about to change. 

NOTES 
1. There was, however, another name given to the river that may be appre

dated more by modem Califomian. One of the friars in the Portola expedition called 
it the River of the Sweet Name of Jesus of the Earthquakes (Cleland, 1966: 287). 

2. In a 1923 report to the California legislature based on data through 1921,
the state's Division of Engineering and Irrigation documented the extremity of 
the floods and droughts that plague southern California's natural water conditions: 

Average annual Runoff in Runoff in 

Watershed 
runoff 

(acre-feet) 
maximum year 

(acre-feet) 
minimum year 

(acre-feet) 

Santa Ana 
San Gabriel 
Mojave 
Los Angeles 

253,400 
150,200 
98,200 
71,000 

720,500 
553,400 
407,700 
307,000 

66,200 
9,700 

14,600 
0 

3. Feliz v. City of Los Angeles and Elms v. City of Los Angeles, 58 Cal. 73 (1881). 

4. Some impression of the extent of investigative activity during this period 
may be gained from the following nonexhaustive list: the Division of Engineering
and Irrigation issued reports on water supply conditions to the state legislature 
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in 1923, 1925, and 1927, and published its Bulletin 19, Santa Ana Investigation, in 
1928. The Division of Water Resources published its Bulletin 31, Santa Ana River 
Basin, in 1930; Bulletin 32, South Coastal Basin, in 1930; Bulletin 33, Rainfall Penetra
tion and Consumptive Use of Water in Santa Ana River Valley and CoastalPlain, in 1930; 
Bulletin 39, South Coastal Basin Investigation: Records of Ground Levels at Wells, in 
1932; and Bulletn 45, South Coastal Baqin Investigation, in 1934. 

5. 1am indebted to Tom Stetson for pointing out to me the connection 
between urbaniLzation and overdraft, and for encouraging me to look at the rela
tionship between sewage export and overdr.ft in the San Gabriel Valley. The 
lack of connection between population growth and consumptive water use when 
agricultural lkrds are converted to urban uses is also worth mentioning because 
it helps to dispel illusi-rns that western water problems have been caused primarily 
by the influx of population to these areas. 

Of course, urbanization that takes place on previously undeveloped lands 
creates increased demands for water. But urbanization that converts agricultural 
land to residential and commercia! uses (as has been the case with most of the 
urbanization in southern California) generally substitutes one form of consump
tive water use for another, with little net effect. California's urban population 
of approximately thirty millior people is concentrated on a relatively small pro
portion of lands originally developed for agriculture. The urban population con
sumes between 10 and 15 percent of the .:ater used in the state. 

6. Vernon IrrigationCompany v. City of Los Angeles, 106 Cal. 237 (1895); City 
of Los Angeles v. A. E. Pomeroy et al., 57 P. 585 (1899); City of Los Angeles v. Los 
Angeles Farningand Milling Company, 93 P. 869 (1908); City of Los Angeles v. Jesse D. 
Hunteret al. and City of Los Angeles v. Thomas D. Buffington et al., 156 Cal. 603 (1909). 

7. This last statement does not apply to the claim of a prescriptive water right 
against a pueblo water right, however. If at any point the previously unused 
surplus water were to become needed by the pueblo or its successor, it could 
assert its pueblo right against any existing appropriator of that water, and that 
appropriator would have to end the use. Thus, if the water were being used by 
the pueblo, it could not be acquired by any other user, and if the water were not 
being used by the pueblo, it could not be acquired by adverse use. The logic of 
the pueblo water right made the assertion of a prescriptive right against the pueblo 
or its successor an impossibility. There are several recognized authorities on this 
point. In addition to the cases already cited, see Hutchins (1956: 259-61), V. Ostrom 
(1971: 174-75, 247), and Craig (1971: lxxi). 
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Raymond Basin 
Constituting Self-Governance 

in a Groundwater Basin 

Between 1870 and 1930, California water rights law placed few restraints 
on water use and even encouraged some users to increase water produc
tion. During this period, the land overlying Raymond Basin, a relatively
small groundwater basin in Los Angeles County, was developed rapidly
for irrigated agriculture and expanding municipalities. Against this back
ground of legal rules and Raymond Basin's physical setting and pattern
of development, water users began overdrafting the basin. Over time,
they responded to the overdraft by building a governance structure for 
the basin and implementing a management plan that divided the basin's 
safe yield among them. In so doing, they added a new doctrine to California 
water rights law. 

Groundwater Problems in Raymond Basin 
The first wells in Raymond Basin were drilled in 1881, and groundwater
production grew through the early 1900s. By 191 '., the level of local water 
supplies had become a subject of some concern (Blackburn, 1961: 2). That 
year, the city of Pasadena initiated a program to replenish the bas'" by
conserving and spreading storm runoff on gravel beds at the foot of the 
San Gabriel Mountains. Pasadena continued the spreading program until 
1924, by which time it had replenished the basin by more than 20,000 
acre-feet, using water that otherwise would have made its way to the Los 
Angeles River and perhaps been wasted to the ocean. 

Basin conditions deteriora'?d raore rapidly after anclier dry cycle
began in 1922. Pasadena terminated its spreading operation in 1924 partly 
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because of the sharp decline in available runoff. Through the remainder 
of the 1920s, underground water levels dropped, some wells failed, and 
longer pumping lifts raised operating costs in the others. The drop in 
water levels was not just seasona: they no longer recovered in the spring, 
even in the occasional years of above-average participation. 

Analysts often impute to actors rather precise calculations about optimal 
resource use in the face of scarcity, but this presumes a degree of informa
tion and knowledge unavailable to Raymond Basin users at the time. They
continued to pump groundwater without fully understanding the effects 
of their actions on each other and on the basin. Pasadena and the Los 
Angeles County Flood Control District invested more than $80,000 in an 
investigation by the Califomia Division of Water Resources of water sup
plies in the upper San Gabriel River watershed, but even the preliminary 
results of that investigation were not published until 1930. A full descrip
tion of the basin's geology and underground water storage characteristics 
did not appear until the division's Bulletin 45 was published in 1934. And 
it was not until the early 1940s that users learned the basin had been in 
overdraft every year since 1913.. and that the annual overdraft had averaged
7,000 acre-feet, or roughly 33 percent of the average annual safe yield.

In the meantime, Pasadena focused on acquiring a supplemental 
water supply. Along with Los Angeles, Pasadena led the effort to form 
the Metropolitan Water District of Suthern Califo.-iia (MWD) to build 
and operate a Colorado River aqueduct. Even after the MWD was 
established in 1928, it was evident that Colorado River water would not 
be available for at least a decade. Also in 1928, the state Division of Water 
Resources granted Pasadena permits to store and divert flood flows of 
the San Gabriel Rivee, including a permit to build a dam in San Gabriel 
Canyon and divert up to 40,000 acre-feet of water per year. In June 1929,
Pasadena voters approved a $10 million bond issue to finance the con
struction of the dam and a conduit to the city. In 1932, with the construc
tion equipment on site, the San Gabriel Valley Protective Association sued 
to prevent Pasadena from building the dam and diverting the water. 

Settlement negotiations between the city and the association were
 
joined by the MWD, 
which helped resolve the dispute by agreeing to 
purchase the dam from Pasadena once Colorado River water became 
available. The association agreed to allow the dam to be completed and 
to let Pasadena store and divert surplus San Gabriel River water until 
imported water arrived from MWD. 

Pasadena v. Alhambra: 
The Raymond Basin Goes to Court 
At considerable expense to its taxpayers, Pasadena had taken a number 
of actions for its own benefit and to the benefit of basin water conditions, 
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including the water-spreading operations and the acquisition of supple
mental water supplies from the San Gabriel River and then the Colorado 
River. Nevertheless, water levels at the city's wells continued to fall 
through the 1930s, dropping more than 100 feet between 1922 and 1937. 

Pasadena officials called together representatives of other known 
Raymond Basin producers, reviewed the published reports of Lhe Divi
sion of Water Resources, as well as Pasadena's own information about 
the basin, and attempted to negotiate a pumping reduction on a coop
erative rather than an adversarial basis. These efforts failed, and city 
officials contemplated legal action (Sopp, 1943: 431; Blackburn, 1961: 3). 

Pasadena officials had reached the limits of their willingness to act 
alone. The city reduced pumping somewhat when it began to receive 
additional supplies from the San Gabriel River in 1935. But to redress 
the overdraft on its own, Pasadena would have had to cut its production 
by one-half and import substantially more expensive Colorado River water 
from MWD when available, while other basin users continued to meet 
all their needs with less expensive groundwater. This Pasadena was 
unwilling to do. 

Pasadena chose instead to defend its right as a senior Raymond Basin 
appropriator. On September 23, 1937, Pasadena initiated proceedings in 
Superior Court against the city of Alhambra and other major Raymond 
Basin water users. The action sought to adjudicate and quiet title to 
Pasadena's rights in the basin, and to enjoin the annual overdraft. Upon 
motion of the named defendants, the trial court required the city to amend 
its complaint to name as defendants all entities in the basin pumping more 
than 100 acre-feet annually. There were thirty defendants in all. The judge, 
Frank Collier, also ruled that the suit was not a simple action to quiet 
title but was a general adjudication of water rights in the basin, with each 
defendant's answers to the complaint to be treated as cross-complaints 
against the other defendants, as well. 

Users found it advantageous to address their water problems through 
the California courts for a number of reasons. Court action could encom
pass all relevant participants, but only the relevant participants, in sort
ing out the dispute and resolving it authoritatively. In other words, the 
courts could help water users define the basin "community," the bound
aries of which did not match any existing jurisdiction. Within that institu
tionally defined community, agreements could be negotiated and actions 
taken for the basin as a whole. 

In the California court system at the time, any civil court could func
tion as a court of equity as well as a court of law. Equity jurisprudence 
had broader discretionary rules for procedure and remedy and could be 
invoked for the protection of a right or for the redress or prevention of 
a wrong in circumstances where ordinary legal remedies (such as money 
damages) did not afford adequate relief. Equity jurisprudence was 
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especially well suited to water rights conflicts because: (1) an ongoing
relationship among the parties was implied, so compensation of damages
could be seen as an inadequate remedy; and (2) it permitted the parties
and the court to search beyond prevailing rules of law for a solution that 
would effect justice among the parties, even if that meant devising a new 
set of rules. 

City of Pasadenav. City of Alhambra et al., was the first basinwide adjudi
cation of groundwater rights in California, and the first to use the Court 
Reference Procedure under the California Water Code. That procedure
authorized the referral of cases involving the determination of water rights 
to the Division of Water Resources of the state Department of Public 
Works for investigation of the physical facts. 

On January 31, 1939, twenty parties invoked the court reference 
procedure and petitioned the trial court to refer the factual issues to 
the Division of Water Resources for investigation. Judge Collier entered 
the order of reference on February 8, 1939, directing the referee to 
review all physical facts pertaining to Raymond Basin, determine the
"safe yield" of the basin, and ascertain whether there was a surplus or 
an overdraft. 

The investigation was expensive and time-consuming. The division's 
expenditures for the reference were $53,274.73, paid by the parties.
Nevertheless, the referee's investigation avoided multiple concurrent
 
investigations by the several parties and provided the parties and the court
 
with a coherent, single view of Raymond Basin and its problems (Wright, 
1952: 667). 

The referee's findings were compiled into a draft report, which was 
circulated among the parties in October 1941, but not formally submitted 
to the court until March 15, 1943. The draft report described the basic 
geology of Raymond Basin and specified the location of the Monk Hill,
Pasadena, and Santa Anita subareas. The Santa Anita subarea was iden
tified as the Eastern Unit of the basin, and the Monk Hill and Pasadena 
subareas as the Western Unit. 

The draft report stated that the safe yield for Raymond Basin as a 
whole was 21,900 acre-feet per year, but that actual withdrawals and 
claimed rights totaled 29,400 acre-feet, for a total overdraft of about 8,500
acre-feet per year. Withdrawals in the Western Unit averaged 24,000 acre
feet per year, 6,000 acre-feet more than the unit's safe yield. To remedy
the situation, the draft report recommended limiting withdrawals to ,the
21,900 acre-foot safe yield and using imported water to meet demands 
beyond the safe yield. 

As the referee's draft report circulated among the parties, most of 
them agreed to try to work out a settlement. Negotiation proved more 
fruitful "in the shadow of the court." Litigation had changed the default 
condition of the negotiations. Before litigation, failure to negotiate a 
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settlement simply continued the status quo-the pumping race. With 
litigation under way, if the parties failed to achieve a negotiated settle
ment, the case would go to trial and the court would decide the parties' 
water rights. Since Raymond Basin was the first groundwater basin to 
be adjudicated and California water rights law was very complex, the 
possible outcomes of a trial were highly uncertain. The court might rule 
that once reasonable water use on overlying iands had been accorded to 
overlying owners, the remainder of the basin safe yield should be allocated 
as surplus to appropriators in order of seniority. Alternatively, the court 
could rule that the existence of the overdraft meant that there was no 
surplus. If the court took that approach, it would have to consider whether 
prescriptive rights had been established, and if so, by whom and in what 
amounts. For several of the parties, the range of possible outcomes 
extended from a complete loss of rights to a complete protection of rights. 
Waiting for the judge's decision was risky. 

Furthermore, the parties already had spent four years and consid
erable sums of money on this dispute. A trial of the issues and a deter
mination of the parties' rights in an adversarial proceeding would involve 
additional time and cost, to say the least. A negotiated settlement offered 
the possibility of minimizing additional expense (California DWR, 
Raymond Basin Watermaster Report, 1958: 5). Negotiation was facilitated 
by the presence of shared counsel; one attorney, Kenneth Wright of Los 
Angeles, was either counsel or special counsel for sixteen of the parties. 
This unusual communication link among a majority of the parties, and 
their common information base as a result of the referee's report, made 
it easier to reach a cooperative agreement. 

Most parties agreed to appoint a committee of seven attorneys and 
engineers to work out a stipulated agreement that could be presented 
to the court. It was completed early in 1943. After studying it, Pasadena 
and all but two other parties agreed to the stipulation, which they 
presented to the court in November 1943. It provided (1) an admission 
by each of the parties that its taking of water from the basin had been 
continuous, uninterrupted, open, notorious, and under claim of right, 
and adverse to the claims of all others, and thus satisfied the requirements 
of a superior prescriptive right for each party as against all others; (2)an 
allocation of the basin's safe yield among the parties; (3) the declaration 
and protection of each party's right to its specific proportion of the basin 
safe yield; and (4) an arrangement for the exchange of pumping rights 
among the parties. 

On November 24, 1943, Judge Collier signed an order requiring the 
parties to the stipulation to abide by its terms during the pendency of 
the litigation. On April 5, 1944, the judge designated the Division of Water 
Resources to serve as monitor, or watermaster, for the stipulation. On 
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April 28, 1944, one of the remaining parties, La Canada Irrigation District, 
joined the stipulation, leaving only one holdout. 

The California-Michigan Land and Water Company did not agree to 
the stipulation and pursued a different strategy in the meantime. On 
March 24, 1943, nine days after the formal submission of the referee's 
draft report and while the proposed stipulation was being considered by 
the other parties, the California-Michigan Land and Water Company f "d 
a motion to dismiss the action for failure on Pasadena's part to prosecute 
it diligently. On the ground that proceeding to trial earlier would have 
been impracticable, Judge Collier denied the motion to dismiss. California-
Michigan petitioned the California Supreme Court for a writ of mandate 
commanding the trial judge to dismiss the action, but its petition was denied. 

On July 12, 1943, the final referee's report was filed with the court, 
and on August 11, California.Michigan filed objections to the report. 
After a hearing on those objections, the judge issued an order determin
ing the expense of the reference and apportioning the cost thereof. On 
November 26, Pasadena moved to set the case for trial, and California-
Michigan again moved for dismissal. Pasadena's motion was granted; 
California-Michigan's was denied. California-Michigan petitioned the 
California Supreme Court for a writ of prohibition forbidding trial of 
the case. That petition was denied on March 13, 1944, ending the attempts 
to avert a trial on the merits. The brief trial began on May 18, 1944. 

As the case went to trial, Judge Collier faced difficult choices, each con
taining legal and practical risks. If he went along with the stipulation's 
reasoning and entered a judgment declaring that each party had acquired 
prescriptive rights that could be proportionately reduced to the basin safe 
yield, he would be forging a remarkable innovation-indeed, a new doc
trine-in California water law. The pretrial actions of California-Michigan 
made it apparent that such a decision would be appealed, so the judge risked 
reversal. The stipulation circumvented long-standing distinctions among dif
ferent types and priorities of rights by making all rights both prescriptive 
and correlative. For the judge, adopting this view risked not merely reversal 
but ridicule, while still leaving him retrying the case on remand. 

Clinging to established water rights law posed other problems. There 
were arguable claims to overlying, appropriative, and prescriptive rights 
in the basin, which clearly was overdrawn. To rule that there was a 
surplus would allow the rights of overlying owners and appropriators 
to be determined in accordance with settled principles of law, but would 
stretch "surplus" beyond any reasonable meaning and would probably 
shut the junior appropriators out of the basin. Yet to rule that there was 
no surplus would restrict the adjudication to the correlative rights of those 
with overlying claims and imply that there were no appropriative rights. 
This would essentially wipe out most of the water rights of th_ cities and 
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local industry (Gcodcell, 1961: 7). Moreover, ruling that there was no 
surplus still left open the question of prescriptive rights. 

On December 23, 1944, Judge Collier signed the judgment in the 
Raymond Basin case, revealing his decision. He adopted the stipulation 
worked out by the parties and accepted the risk of reversal. His decision 
is known as "mutual prescription." It states that (1) in an overdrawn basin 
there is no surplus water; (2) the rights of users are invaded by the lower
ing of water levels once an overdraft occurs; (3) water withdrawn from an 
overdrawn basin for nonoverlying use continuously, openly, notoriously, 
and under claim of right for five years, is no longer water claimed under 
an appropriative right but water claimed by adverse use; (4) as to overlying 
users, their use of an overdrawn basin constitutes an invasion of each other's 
right to reasonable use; (5) therefore, all users who have been taking water 
under claim of right for a consecutive five-year period from an overdrawn 
basin are mutually prescripting against each other; (6) a continuation of the 
situation would result in waste of the resource and irreparable harm, and 
protecting the resource requires liniting the amount taken to the basin safe 
yield; and (7) the coequal status of the users provides for this limiting through 
a proportional reduction in their rights to withdraw water. 

The judgment accepted the referee's determination of a "present 
unadjusted right" for each party, which was defined as the highest 
amount of water continuously produced during a five-year period prior 
to the filing of the lawsuit, provided use had been continuous for at least 
five years thereafter. Each party owned this right by prescription, and 
the rights were of equal priority. Judge Collier then defined a "decreed 
right" for each party, which was that party's present unadjusted right 
adjusted downward by about one-third so that the sum of all parties' 
decreed rights matched the estimated safe yield. The judgment also stated: 

1. 	All parties would be enjoined after July 1, 1944, from taking more 
water than their decreed rights, except California-Michigan, which 
had not stipulated to the decreed rights, and against which the injunc
tion would take effect July 1, 1945. 

2. 	 Each party would be enjoined from taking more than 120 percent of 
its decreed right in any year, unless the watermaster indicated that an 
emergency justified it, and in no event could the amount taken by a 
party over a period of five years exceed five times its decreed right. 

3. 	 The Division of Water Resources, as watermaster, would oversee admin
istration of the judgment, the Water Exchange Agreement, and the 
instructions and orders f the court, assisted by an advisory board repre
senting the parties, designated by the parties, and paid by the parties. 
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4. 	 Each party would measure and keep records of its surface water diver
sions, its imports of water, the depth to groundwater in its wells, 
and its groundwater production, subject to watermaster approval of 
measuring equipment and methods of recording. 

5. 	 Diversions of surface water from sources tributary to the groundwater
supply were to be limited to the capacity of the existing works for 
such diversiors at the time the lawsuit was initiated. 

6. Whenever the water elevation at the city of Arcadia's Orange Grove 
wells fell below 500 feet above sea level, the annual extraction from 
the Eastern Unit would be reduced for the following season from 5,290 
acre-feet to 3,261 acre-feet. 

7. 	 The administrative costs of enforcing and monitoring the judgment
would be chargeable to the parties in proportion to their decreed rights. 

8. 	The Water Exchange Agreement of 1943 was incorporated and made 
part of the judgment. 

9. 	 Decreed rights could be leased or sold, apart from the operation of the 
Water Exchange Agreement, with the watermaster recording the transfers. 

The stipulation and judgment in Pasadenav. Alhambra completed the 
first phase of institution building in Raymond Basin. Although it certainly
would not appear in the Census Bureau's Census of Governments, water 
users had constituted a governance structure for the basin through the 
adjudication process. They had established their rights and duties in the 
basin, a monitor to observe and report upon their compliance with those 
duties, means of checking each other's behavior through the publication
and circulation of the watermaster's annual reports, means of sanction
ing each other's behavior for violations of the court's injunctions, a 
representative body of water users, a mechanism for financing the gover
nance system, and, through the court's continuing jurisdiction, an insti
tutionalized procedure for altering the governance system in response 
to changed conditions, new ideas, or dissatisfaction with its performance.

The stipulation and judgment also established a management pro
gram fcr the basin, within and subject to this basin governance system.
The management program was fairly simple, a fixed safe-yield operation.
Nevertheless, the provisions of the stipulation and judgment had desig
nated the set of authorized users of the basin and provided for their entry
and exit; assigned them rights to specific quantities of pumped water each 
year and provided for the exchange, lease, or sale of those rights; and 
limited them in the aggregate to the basin's estimated safe yield. This 
management program was implemented in the 1944-45 water year,
approximately seven years after the adjudication began. 
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Pasadena v. Alhambra I1: 
The Raymond Basin Judgment on Appeal 
The basin governance structure and management program were quickly 
called into question. As Judge Collier anticipated, his decision based 
on the stipulation's idea of mutual prescription was appealed by the 
California-Michigan Land and Water Company. The method of calculating 
the present unadjusted right had left California-Michigan with a present 
unadjusted right of 521 acre-feet per year, and a decreed right of 359 acre
feet. At the time the adjudication began, in 1937, California-Michigan was 
withdrawing more than 800 acre-feet per year from the Western Unit. 
California-Michigan appealed the determination of its right and claimed 
instead a right to its 1937 amount of use. 

California-Michigan also raised several procedural and factual chal
lenges. These were rejected by the District Court of Appeal; however, 
the court sided with California-Michigan's challenges to the determina
tion of its right and the mutual-prescription reasoning underlying the 
stipulation and judgment. Establishment of a prescriptive right required 
the existence of adverse use and the running of the prescriptive period. 
The Court of Appeal did not question the running of the prescriptive 
period but rejected the conclusion of actual hostility in use. 

To the other parties and to Judge Collier, the existence of the over
draft established adverse use. The appellate court replied that prescrip
tion implies a forfeiture of right, and a forfeiture cannot be made by one 
who is unaware of invasion of his right. Overdraft alone is insufficient 
notice of an adverse taking if the owner of the right is unaware of the 
overdraft or if his own supply appears to him undiminished or not 
invaded. California-Michigan had an appropriative (or possibly prescrip
tive) right to a specific amount of water. Invasion of that right required 
an actual loss of the specific amount of water covered by the right. The 
Court of Appeal observed that California-Michigan "has never suffered any 
involuntary diminution in its ground water production and has always had 
more water available than its use required. Consequently ... the taking of 
ground water of the Area by the other parties has not been adverse to 
appellant's appropriative rights in the water supply" (180 P.2d 699 at 722). 

It might be acceptable for the stipulating parties to agree that they 
had prescripted against cach other and to treat their water rights as equal, 
but with respect to California-Michigan as a nonstipulating party, they 
had to establish their acquisition of a prescriptive right equal to California
Michigan's. This could not be done merely by showing that an overdraft 
existed. The District Court of Appeal remanded the action to the trial court 
for a determination of the priority of California-Michigan's rights in the 
basin, in order to determine to what extent its water production should 
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be restricted in order to eliminate the overdraft. The Court of Appeal 
upheld the allocation of water rights between and among the stipulating 
parties, noting only that the sum of the rights would be adjusted to off
set whatever adjustment was made to California-Michigan's right. 

The District Court of Appeal's decision was appealed to the California 
Supreme Court. On June 3, 1949, the Supreme Court announced its deci
sion overturning the Court of Appeal and affirming Judge Collier's original
judgment. The Supreme Court rejected the Court of Appeal's view that 
California-Michigan's appropriative right remained intact because it was 
still able to extract all it needed from the basin. Such a view would delay
action to preserve the basin until after it had been destroyed, which would 
serve neither the ends of justice nor the policy of the state. The court 
majority stated: 

The proper time to act in preserving the s'ipply is when the overdraft 
commences, and the aid of the courts would come too late and be entirely
inadequate if ... those who possess water rights could not commence 
legal proceedings until the supply was so greatly depleted that it actually
became difficult or impossible to obtain water. (206 P.2d 17 at 30) 

The Supreme Court turned next to the issue of remedy. "The main 
problems presented," wrote the court, "are which of the parties should 
bear the burden of curtailing the total production of the unit to the safe 
yield and what proportion, if any, of the pumping by each particular party 
should be restricted" (206 P.2d 17 at 28). Judge Collier had proposed
allocation by proportionate reduction. The Court of Appeal had proposed 
allocation by priority of right. The Supreme Court, relying on equity prin
ciples rather than strict interpretation of the law, ruled that allocation by
priority of right "does not appear to be justified where all of the parties
have been producing water from the underground basin for many years, 
and none of them have acted to protect the supply or prevent invasion 
of their rights until this proceeding" (206 P.2d 17 at 32). None of the parties
had come to court with entirely "clean hands." Each had to some extent 

slept on his iights." The court was not obliged to favor any of them. 
The Supreme Court also considered the interests of the various publics 

served by Raymond Basin water producers. Proportionate reduction by 
each producer, according to the Supreme Court, would be less disrup
tive of the local water economy than the complete elimination of rights
for some. Without explicitly endorsing Judge Collier's mutual-prescription 
reasoning, the Supreme Court sustained his result. This had the effect, 
intended or not, of adding a new doctrine to California water law.' 

Although a new doctrine had been added, the California law of water 
rights had not been overturned or revolutionized. Pasadenav. Alhambra 
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had been decided and affirmed without overruling any previous water rights 
decisions. The Katz v. Walkinshaw scheme of alocating water rights to over
lying owners, appropriators, and prescriptors in accordance with their 
priority of right remained. Mutual prescription was not substituted for the 
old scheme, but allowed to develop alongside it. Pasadenav. Alhambra pro
vided an alternative capacity in which groundwater users could resolve 
overdraft problems. With the Supreme Court's approval of Pasadena v. 
Alhambra, a community of water users who had worked out their own 
settlement of an overdraft could approach a court with some assurance that 
the judge would recognize that settlement and place public authority behind 
it. Pasadenav. Alhambra allowed users of an overdrafted basin to constitute 
their own basin governance systems and management programs. 

The mutual-prescription approach had its detractors. Some criticized 
the expensive and time-consuming court reference procedure (see, for 
example, Krieger, 1955: 910; Goodcell, 1961: 3). Others criticized the deci
sion's effect on the water right owner and his ability to know the status 
of, and to protect, his right. The doctrine of mutual prescription, it was 
argued, meant "there are no longer 'water rights' in the conventional 
sense. . . . The paper right-the water right created by deed-means 
nothing" (Krieger, 1955: 909). A producer might find that even pump
ing continuously and putting the water to beneficial use does not protect 
a right to that amount, since the proportionate-reduction remedy would 
leave him with a right only to part of it. 

Furthermore, the determination of a producer's right was said to 
hinge on a matter he could not be aware of or control: "No one knows 
the exact moment a basin becomes overdrawn. He may find out years 
later. Notwithstanding this his very rights depend on the later determina
tion of that mythical moment when the basin becomes overdrawn" 
(Krieger, 1955: 909). The advent of mutual prescription meant that 
pumpers in every nonadjudicated basin in the state faced this uncertain 
situation. Therefore, the decision in Pasadenav. Alhambra had the unin
tended effect of encouraging pumpers in other basins to increase pump
ing in order to enlarge and protect their right after a potential adjudication. 

Pasadenav. Alhambra left a considerable hole in the law of water rights 
concerning the status of public entities and prescriptive rights. A long
standing rule of common law, incorporated into the California Civil Code 
in 1935 as Section 1007, held that no adverse use of property (including 
water) owned by a public agency could ripen into a prescriptive right 
against that agency. Because the Raymond Basin cities and other public 
enterprises had stipulated to their mutual prescription, the trial court and 
Supreme Court rulings made no reference to Section 1007. Mutual pre
scription thus stood on shaky ground. Its application to other cases would 
depend on the forbearance of public water producers involved in those 
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cases. If they chose to assert their protection under the Civil Code, mutual 
prescription would not provide a means of determining their water rights. 

The Years since Pasadena v. Alhambra:
 
Changing Basin Governance and Management
 
In the forty-five years since the judgment in Pasadenav. Alhambra became 
effective, the parties, the court, and the watermaster have governed
Raymond Basin within its terms. On certain occasions, Raymond Basin 
users have modified the judgment to alter the management program or 
to reconstitute the basin governance system. 

The first modification, based on observed changes in basin conditions, 
was to the determination of safe yield. Raymond Basin water levels began 
to improve during the litigation. Rainfall was above normal in six of the 
nine years from 1937 through 1945, and some parties restrained extrac
tions during the negotiation of the stipulation. The entry of the judgment
in Pasadenav. Alhambra in 1945 coincided, however, with the beginning
of the greatest dry cycle of recorded southern California history. Rainfall 
at the Los Angeles station was below normal for sixteen of the next twenty 
years, and less than half of normal in four of those. 

Underground water levels throughout Raymond Basin rose through
1950 and held steady through 1955, despite ten years of drought and 
increased total water use. Late in 1950, Pasadena returned to court and 
filed a motion for a review of the original judgment's safe-yield deter
mination. The court granted the motion and appointed the Division of 
Water Resources to make the review. The division's report, filed in 
October 1954, revised the safe-yield estimate to nearly 31,000 acre-feet,
and recommended (after a small allowance for nonparties) that the decreed 
rights of the parties be increased to 30,622 acre-feet. The court issued a 
Modification of Judgment on April 29, 1955, increasing the decreed rights
of the parties proportionately to a total of 30,622 acre-feet. 

As production increased to the new safe-yield level and the drought
continued, water levels in Raymond Basin gradually fell and stabilized 
below their 1950-1955 peak. Since 1960, the pattern of water levels 
throughout Raymond Basin has remained consistent. At the foothills, 
water elevations exceed 1,000 feet above sea level; along the Raymond
Fault, water elevations stay between 400 and 500 feet above sea level. 

Compliance with the pumping limitations has been extraordinarily
high, despite the greater water supply costs it has imposed on the parties.
Even though total water use in the basin has more than doubled, ground
wvater extractions have stayed extremely close to the determined safe yield
(Table 5.1). MWD imports have grown to make up the difference between 



TABLE 5.1 
Raymond Basin Parties' Decreed Rights, Extractions, and Total Water 
Use, 1945-1990 (acre-feet) 

Number of 
owners of Decreed Groundwater Water Water Total water 

Year rights rights pumped imported exported use in basin 

1945 25 21,451 20,109 n.a. n.a. n.a. 
1946 25 21,451 23,788 n.a. n.a. n.a. 
1947 25 21,451 19,954 n.a. n.a. n.a. 
1948 25 21,451 23,916 n.a. n.a. n.a. 
1949 25 21,451 22,308 n.a. n.a. n.a. 
1950 25 21,451 19,253 n.a. n.a. n.a. 
1951 25 21,451 23,377 n.a. n.a. n.a. 
1952 25 21,451 19,143 12,952 n.a. n.a. 
1953 24 21,451 23,314 20,163 n.a. n.a. 
1954 24 21,451 21,426 22,546 n.a. n.a. 
1955 24 30,622 23,731 21,187 n.a. n.a. 
1956 24 30,622 24,986 22,237 n.a. n.a. 
1957 24 30,622 30,015 20,655 n.a. n.a. 
1958 24 30,622 23,487 17,416 4,667 47,019 
1959 24 30,622 33,205 23,885 8,420 54,241 
1960 24 30,622 29,278 27,448 6,955 51,833 
1961 23 30,622 29,279 29,941 8,392 52,306 
1962 23 30,622 28,657 25,887 9,315 49,213 
1963 22 30,622 30,434 26,362 9,598 50,654 
1964 22 30,622 30,184 26,391 10,594 48,345 
1965 21 30,622 28,731 26,341 8,850 49,031 
1966 21 30,622 29,368 20,353 11,597 47,597 
1967 21 30,622 25,705 18,103 9,444 47,626 
1968 21 30,622 34,074 21,472 12,279 49,934 
1969 21 30,622 28,398 20,461 10,594 46,565 
1970 21 30,622 32,577 21,888 10,166 52,401 
1971 21 30,622 30,990 26,843 11,273 51,701 
1972 21 30,622 30,561 30,913 9,528 54,420 
1973 21 30,622 32,434 23,027 10,504 49,655 
1974 21 30,622 31,817 22,801 7,337 51,622 
1975 18 30,622 31,810 24,130 10,290 48,931 
1976 18 30,622 36,176 26,615 10,450 54,914 
1977 18 30,622 32,861 22,282 6,155 51,145 
1978 18 30,622 27,186 23,603 9,388 45,089 
1979 18 30,622 31,661 23,042 7,868 51,851 
1980 18 30,622 39,556a 15,391 8,291 51,104 
1981 18 30,622 34,970 a 25,558 12,674 52,419 

86
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TABLE 5.1 (continued) 

Number of 
owners of Decreed Groundwater Water Water Total water 

Year rights rights pumped imported exported use in basin 

1982 17 30,622 32,376 a 22,489 6,474 52,089 
1983 17 30,622 32,899 a 20,062 9,082 48,840 
1984 17 30,622 37,873 a 22,426 11,041 55,319 
1985 17 30,622 35,659 30,271 15,388 53,567 
1986 17 30,622 33,923 32,013 7,609 58,327 
1987 17 30,622 36,770 30,261 9,953 59,255 
1988 17 30,622 30,713 32,385 10,131 54,607 
1989 17 30,622 34,155 31,582 10,639 56,477 
1990 17 30,622 30,459 35,901 2,544 65,473 

n.a. - Not available. 
a. In-lieu replenishment water counted as groundwater pumped.
 
SOURCE: Raymond Basin Watermaster Reports, 1945-1990.
 

groundwater pumped and total water use. In more than forty-five years 
of basin self-governance, it has never been necessary to use sanctions to 
enforce the injunction against overpumping. 

This does not mean that Raymond Basin water users have had no 
water supply problems, or that no overpumping to meet short-term 
exigencies has occurred. The limitation on pumping after the entry of the 
judgment in 1945 produced an acute water shortage in the Monk Hill 
subarea. Before the judgment, water users there had relied entirely on 
groundwater extractions and surface water diversions and none had access 
to imported water from MWD. The judgment curtailed their pumping 
and the drought reduced their surface water supplies, while water 
demands increased. 

Pasadena, however, had access to imported MWD water beginning 
in June 1941. Pasadena and water companies in the Monk Hill subarea 
used the Water Exchange Agreement incorporated in the judgment to 
provide a supplemental supply of water indirectly. Under the Water 
Exchange Agreement, each party must offer to the "exchange pool" its 
rights to water in excess of its needs for the coming year, at a price no 
greater than the party's average water production cost. Parties anticipating 
that their access to water will be inadequate to meet their needs for the 
coming year submit requests to the exchange pool. The watermaster 
matches the offers to the requests, with the lowest priced water allocated 
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first, then the next lowest, and so on. Actual water is not allocated, but 
the right to pump specific quantities. Payments are collected by the water
master and distributed to the offerers. This exchange pool arrangement 
allows intrabasin transfers without actual leasing or sale of parties' decreed 
rights and saves the costs of negotiating separate transactions between 
individual parties. 

Pasadena imported water from MWD, refrained from pumping its 
full decreed right, and offered the difference to the exchange pool, from 
which the Monk Hill companies purchased it. Pasadena's offers peaked 
in 1952 at 3,929 acre-feet. There was, however, a limit to Pasadena's ability 
to offer exchange water. Pasadena had its own demands to meet as a water 
supplier and could purchase only a limited amount of imported water 
from MWD each year. The parties in the Monk Hill subarea agreed to 
form a municipal water district to annex to MWD in order to acquire their 
own access to imported water supplies. In the interim, the Monk Hill 
water producers were allowed to extract more than their allowed pump
ing from underground without being penalized. The Foothill Municipal 
Water District, covering the Monk Hill subarea, was formed in 1952, 
annexed to MWD in 1953, and began to receive deliveries of Colorado 
River water in 1955. 

Water exchange purchases in the Monk Hill subarea declined after 
1955, reaching zero by 1959. Use of the exchange pool throughout the 
basin dwindled to virtually nothing after 1959 and has been zero since 
1978. Since the 1950s, decreed rights have primarily been leased or sold 
rather than offered for exchange. 2 

A more recent, but similar, water supply problem in the basin involves 
the city of Sierra Madre. Sierra Madre joined with three other San Gabriel 
Valley cities in 1959 to form the San Gabriel Valley Municipal Water 
District and contract directly with the state of California for imported water 
from northern California through the State Water Project. However, there 
are no State Water Project delivery facilities in Sierra Madre, and since 
the city is not a member of MWD, it lacks physical access to either MWD 
water or State Project water. According to the 1989-90 annual report of 
the Raymond Basin watermaster, Sierra Madre has recently had difficulties 
in meeting its water supply needs while complying with the judgment, 
a situation undoubtedly exacerbated, if not brought about entirely, by 
the recent drought. While the city's short-term and long-range water 
supply plans are under review, it is being allowed to temporarily over
extract its decreed right from the basin, as were the Monk Hill pumpers 
in the 1950s. 

Another important modification to the management program had to 
do with recharging the basin. The original judgment made no provision 
for artificial replenishment of the basin with conserved or imported water 
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supplies. However, the Los Angeles County Department of Public Works 
(formerly the Flood Control District) operates water-spreading grounds 
on each of the surface streams in Raymond Basin-the Arroyo Seco, the 
Eaton Wash, and Santa Anita Creek. In addition, several Raymond Basin 
parties conduct water-spreading operations-the Kinneloa Irrigation 
District, the Las Flores Water Company, the Lincoln Avenue Water Com
pany, the Rubio Canyon Land and Water Association, and the cities of 
Pasadena and Sierra Madre. 

Actions taken by these parties benefit all Raymond Basin water pro
ducets. In order to maintain an incentive to engage in spreading, the 
parties modified the Raymond Basin judgment in 1974 to allow pumping 
credits for spreading. The watermaster determines each year the amount 
of water diverted for spreading, and the county Department of Public 
Works provides a statement of the amounts actually spread. Each party 
engaged in spreading is allowed in the following year to extract up to 
80 percent of the amount credited to it, in addition to its decreed right 
under the judgment. Extraction of spreading credits accounts for the fact 
that total groundwater extractions have exceeded total decreed rights in 
most years since 1974. 

Currently, the city of Pasadena is planning a multiple-use project at 
Devil's Gate dam, which is operated by the county Department of Public 
Works. The project would impound surplus water and recirculate it 
through a natural stream channel. The slowly released recirculating water 
would -charge the groundwater supply, while supporting a several
hundred acre theme park that restores natural vegetation to the hills, 
floodplains, and trail areas above the city. The city would receive spread
ing credits for the water recharged to the basin. 

A third modification to the Raymond Basin judgment, in 1984, recon
stituted the basin governance system. Most monitoring and basin
management activities during the first forty years after the judgment were 
conducted by the Southern District office of the California Department 
of Water Resources, which was the Raymond Basin Watermaster. The 
Southern District office monitored water production in the basin, kept 
a water account fcr each producer recording extractions made and annual 
decreed right remaining on a monthly basis, administered the Water 
Exchange Agreement, and prepared and submitted an annual report on 
basin activities and conditions to the court and to each of the parties. 

The costs of these activities were shared by the state of California and 
by the parties to the Pasadenav. Alhambra judgment. One-half of the water
master costs were paid from the state budget, on the theory that the state 
had an interest in, and benefited from, the proper management of water 
supplies. The other half was apportioned among the parties in accordance 
with their decreed rights. 3 
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The Southern District Office, as watermaster, was assisted and advised 
by the Raymond Basin Advisory Board, a group of water producer represen
t-ives chosen by the parties. Over time, the Raymond Basin Advisory Board 
a: 'umed an increasingly active role in reconsidering the management pro
gram for the basin, especially in light of developments in neighboring 
groundwater basins. For example, in 1968 the Raymond Basin Advisory 
Board joined with the city of Pasadena -..,d the California Department 
of Water Resources to support the development of a mathematical model 
of the basin, to simula!e the behavior of the underground and surface 
supplies under various pumping and recharge plans. 

The modeling study was completed in 1971, and analysis of its results 
led to some of the elements in the 1974 modification of judgment, such as 
the spreading credits. Another element was i program for the voluntary 
control of pumping patterns. At least twice a year, existing pumping 
patterns are reported to the board, with recommendations based on the 
model as to where greater or smaller amounts of water should be pumped. 
The board transmits its recommendations to the parties. The program 
is entirely voluntary; no party can be stopped from pumping its full 
decreed right. Parties are simply encouraged to reduce or increase pump
ing for a certain period. 

Around the time of the 1974 modification of judgment, water users 
in the neighboring Main San Gabriel and Chino basins were developing 
a new form of watermaster organization. Instead of relying on the state 
Department of Water Resources as watermaster, users in these basins 
selected multimember watermasters, composed of water users or their 
representatives who were dedicated to a more active approach to manag
ing basin water conditions (see Chapters 8 and 12). After several years 
of consideration, the parties to the Raymond Basin judgment decided to 
change the basin governance structure. They returned to court and 
obtained a modification of judgment on March 16, 1984, replacing the 
Department of Water Resources as watermaster with the Raymond Basin 
Management Board, successor to the Raymond Basin Advisory Board. 

The management board is composed of ten water users' represen
tatives and normally operates by consensus. The court retains jurisdiction 
to decide future controversies. The board uses the offices of the Foothill 
Municipal Water District in La Canada-Flintridge for meetings and as a 
mailing address, and the General Manager of the District serves as the 
assistant secretary-treasurer for the board and provides staff support.
These arrangements economize on the administrative costs of the board's 
watermaster functions. 

Although the California Department of Water Resources is no longer 
the Raymond Basin watermaster, the Raymond Basin Management Board 
has retained the services of the department under contract for the preparation 
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of the annual report and for other support services, as required. Under 
this arrangement, the state of California no longer subsidizes the cost of 
the watermaster service. The parties to the Raymond Basin judgment pay 
all costs of this service, which, since the 1984 modification, have ranged 
from $3.50 to $3.75 per acre-foot of groundwater pumped. 

In recent years, the Raymond Basin Management Board has been 
attempting to manage the basin with more precision and to move away 
from the simple, fixed safe-yield operation created in the original judg
ment in 1945. The board is experimenting with changes in addition to 
those concerned with the spreading credits and the voluntary adjustments 
of pumping patterns. Since 1984-85, the city of Pasadena has been allowed 
to experiment with a program of storing water in the basin for later 
withdrawal. The board monitors the effects of the storage program on 
the basin and must reapprove the storage program each year. Before the 
beginning of the current drought, Pasadena stored about 5,000 acre-feet 
in the basin, which it retains at this time. Also, board members have 
granted a waiver of the requirement of a 500-foot underground water 
elevation each spring at the city of Arcadia's Orange Grove wells, as part 
of a six-year study of the effect on pumping patterns and water levels. 
The cities of Arcadia and Sierra Madre are to assess and report the effects 
(if any) of greater drawdown of water levels in the Eastern Unit. 

Analysis 
Forty-five years after Pasadena v. Alliambra, the water producers in 
Raymond Basin, through the Raymond Basin Management Board, are 
managing the basin through a self-governing and self-financing system 
they developed themselves, which includes various means of checking 
each other's actions. As a result, compliance and cooperation have been 
very high. This system evolved over a period of decades, during which 
the producers changed the structure of rights to use, acquired access to 
alternative supplies, and developed a management program that they 
altered over time in light of new ideas about groundwater management 
and observed innovations in other basins. These actions were taken in 
the face of certain obstacles and opportunities, and with the aid of available 
and newly created institutional capabilities. 

Eliciting Information 
Raymond Basin water users were aware of receding water levels in the 
1910s and 1920s, but did not know much about the basin's physical 
characteristics and safe yield, and did not know the extent of the overdraft. 
Pasadena undertook some investigations on its own. Primarily, Raymond 
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Basin water users employed the investigative capability of the state's Divi
sion of Water Resources,, and the court reference procedure, to obtain 
the information needed to arrive at a common understanding of their 
water supply problems. That common understanding was essential to 
crafting an effective cooperative resolution of the overdratt. 

The adjudication also elicited information from and about the water 
users themselves. The set of Raymond Basin pumpers was identified and 
bounded by the adjudication, and the parties were required to assist the 
Division of Water Resources by providing information about their wells 
and past production. The provision of information by the parties was for
malized in the judgment, so in each annual report the Raymond Basin 
watermaster publishes and circulates the name and well locations of each 
party and its water production by month through the year. This institu
tionalized process has encouraged individual parties with water supply 
deficiencies to report them and engage the basin governance structure 
to deliberate upon and resolve them. 

Institutional Design 
The information elicited from parties and the Division of Water Resources 
was used to conceive, design, and constitute institutional arrangements to 
resolve the overdraft. The original institutional design was relatively simple: 
once it was known that the basin was being overdrafted by an estimated 
31 percent, an agreement was negotiated to reduce each pumper's produc
tion by 31 percent; the equity powers of the court were employed to enjoin 
overproduction; and a watermaster was established to monitor pumpers' 
behavior. Basin governance was conducted by the parties, the court, and 
the watermaster, with the parties able to propose to the court alterations 
in the institutional arrangements over time. 

Although relatively simple, this structure provided water users facing 
problems in other basins with a basis for developing information about, 
and responses to, those problems. In Raymond Basin itself, new infor
mation about basin conditions and new ideas about basin governance and 
management have led its users to adapt and redesign their institutional 
arrangements accordingly. Although the Raymond Basin governance 
structure and management program remain relatively simple compared 
with some of the others we shall review, they have been altered signif
icantly since 1945. 

Integration with Other Governance Systems 
The governance system in Raymond Basin does not exist in a vacuum 
but is embedded in, and connected with, other water resource organiza
tions and governance systems. Some aspects of this network were devised 
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to avoid duplicating existing capacities. For example, the Southern District 
office of the Department of Water Resources already collects, ana!yzes, 
and publishes most of the data needed to manage the basin. The county 
Department of Public Works operates flood control and watei-spreading 
grounds in the basin and provides information on storm flows and spread
ing operations. In addition, the Foothill Municipal Water District and the 
cities of Pasadena and San Marino are MWD member agencies with acces: 
f' imported water from the Colorado River and northern California. The 
city of Sierra Madre joined with three other San Gabriel Valley cities to 
form the San Gabriel Valley Municipal Water District, a State Water Project 
contractor. The city of Arcadia joined with several other San Gabriel cities 
to form the Upper San Gabriel Valley Municipal Water District, an MWD 
member agency. The management program established by the Raymond 
Basin Management Board is subject to the continuing jurisdiction of the 
Superior Court, and ultimately is subject to California water law and the 
California constitution. 

Operation and Performance of the Management Program 
The governance structure established for Raymond Basin by the water 
users provides the decision-making framework for establishing the basin 
management program. That program currently consists of a fixed safe
yield operation with pumping limitations, transferable decreed rights, 
voluntary adjustment of pumping patterns, voluntary water spreading 
by parties in exchange for pumping credits, one experimental program 
for storing water in the basin, and importation of water supplies to meet 
additional needs. In addition, each party must pay its own water pro
duction, importation, and spreading costs (if any), plus its assigned share 
of the costs of the monitoring services provided by the watermaster (see 
Table 5.2). 

The Raymond Basin management program has performed well with 
respect to most criteria. Parties have demonstrated a strong record of com
pliance with the management program, which has proved effective in 
stopping the overdraft and preserving the basin. Administrative costs of 
the management program have been maintained at a low level (the lowest 
of any of the eight cases in this study). Management costs have been 
apportioned equitably among parties in proportion to their use of the 
basin. Although the management program has not fully taken advantage 
of the basin's storage capacity, changes are under way to improve the 
efficiency of resource use by adopting some of the techniques developed 
in other basins. Both the basin governance structure and the manage
ment program have shown considerable adaptability to changed basin 
conditions and new ideas. 



TABLE 5.2 
Cost of Raymond Basin Watermaster Service and Amount Paid by 
Parties, Fiscal Years 1945-1990 (dollars) 

Year Total cost 

1945 3,868.77 
1946 4,313.10 
1947 6,200.22 
1948 5,941.36 
1949 5,496.00 
1950 4,480.11 
1951 6,548.91 
1952 5,268.65 
1953 4,511.64 
1954 5,386.55 
1955 8,749.02 
1956 9,102.17 
1957 9,112.84 
1958 9,936.48 
1959 10,548.82 
196U 13,666.45 
1961 16,498.68 
1962 16,225.51 
1963 17,414.00 
1964 18,070.91 
1965 23,005.89 
1966 24,842.56 
1967 16,195.75 
1968 21,209.47 
1969 26,289.54 
1970 24,080.38 
1971 29,113.84 
1972 26,739.87 
1973 34,642.72 
1974 35,671.48 
1975 39,434.28 
1976 44,460.88 
1977 54,714.18 
1978 57,997.73 
1979 51,804.28 
1980 58,082.24 
1981 75,180.43 
1982 94,906.08 
1983 94,647.08 

Cost to parties 

1,934.38 
2,156.55 
3,100.11 
2,970.68 
2,79S.00 
2,240.06 
3,274.46 
2,634.33 
2,255.82 
2,693.28 
4,374.51 
4,551.09 
4,556.42 
4,968.24 
5,274.41 
6,833.23 
8,249.34 
8,112.75 
8,707.00 
9,035.46 
8,09C 94 a 

10,189.71 
8,097.87 

10,604.73 
13,144.77 
12,040.09 
14,556.92 
13,369.94 
17,321.36 
17,835.74 
19,717.14 
22,230.44 
27,357.09 
28,998.86 
25,902.00 
29,041.04 
37,590.40 
62,925.47 
63,414.85 

94 

Parties' cost per acre-foot 
of groundwater pumped 

0.10 
0.09 
0.16 
0.12 
0.13 
0.12 
0.14 
0.14 
0.10 
0.13 
0.18 
0.18 
0.15 
0.21 
0.16 
0.23 
0.28 
0.28 
0.29 
0.30 
0.28 
0.35 
0.32 
0.31 
0.46 
0.37 
0.47 
0.44 
0.53 
0.56 
0.62 
0.61 
0.83 
1.07 
0.82 
0.73 
1.07 
1.94 
1.93 
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TABLE 5.2 (continued) 

Parties' cost per acre-foot 
Year Total cost Cost to parties of groundwater pumped 

1984 106,662.81 71,108.55 1.88
 
1985 112,471.00 112,471.00 3.15
 
1986 117,510.00 117,510.00 3.46
 
1987 123,299.00 123,299.00 3.35
 
1988 115,211.00 115,211.00 3.75
 
1989 122,962.00 122,962.00 3.60
 
1990 194 ,0 29 .0 0 b 194 ,02 9 .0 0 b 6.37 b 

a. Special appropriation made by state legislature. 
b. Includes $66,600 in costs for administration of Title 22 water-quality sampling program.
 
SouRcE: Raymond Basin Watermaster Reports, 1945-1990.
 

NOTES 
1. California-Michigan Land and Water Company petitioned the U.S. 

Supreme Court for a writ of certiorari to review the California Supreme Court's 
ruling. On April 17, 1950, the U.S. Supreme Court denitd the petition, refusing 
to review the case (339 U.S. 937). 

2. Some Raymond Basin users have acquired additional pumping rights by
purchasing them from others, halting their production in the basin. The number 
of active pumpers has declined gradually from thirty-one at the time of the lawsuit 
in 1937 to twenty-five at the time of the judgment in 1945 to seventeen today.

The judgment's allocation of decreed rights and provisions for their sale has 
been used to block production by larger nonparties or force them to become parties.
In 1960, the city of Pasadena sued the East Pasadena Water Company (which 
was not a party to the judgment and had no decreed rights) to enjoin it from 
further pumping from the basin. The suit was settled in 1965, when East Pasadena 
Water Company became a party to the judgment by acquiring the water rights
of the California-Michigan Land and Water Company, which ceased producing
groundwater from Raymond Basin fifteen years after the end of its appeals. Cur
rently, there is one actively producing nonparty, but since its annual production
is usually less than 10 acre-feet, the parties have chosei, not to take action against it. 

3. During fiscal years 1982-1984, the state reduced its contribution to one
third, so two-thirds of watermaster service costs were paid by the parties. 

http:122,962.00
http:122,962.00
http:115,211.00
http:115,211.00
http:123,299.00
http:123,299.00
http:117,510.00
http:117,510.00
http:112,471.00
http:112,471.00
http:71,108.55
http:106,662.81
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West Basin 
Simultaneous and Sequential 

Problem Solving in a 
Coastal Basin 

At the beginning of this century, West Basin's 170 square miles were 
devoted primarily to agricultural use. Today, this area is home to a popula
tion of three-quarters of a million and encompasses several incorporated
cities, a large industrial and commercial community, the Los Angeles
Harbor, and Los Angeles International Airport. West Basin's water supply
problems have been as complex as its overlying urban development.

These problems were more numerous and more complicated than 
those in Raymond Basin. West Basin contained hundreds of water pro
ducers and wells, spread over an area nearly five times the size of 
Raymond Basin. West Basin depends entirely on subsurface flow for its 
freshwater replenishment. Being the last basin in the San Gabriel River 
watershed, its freshwater supplies may be adversely affected by upstream
activities miles away. And as a coastal basin, it is exposed to saltwater 
intrusion from the ocean if water levels fall too far. 

Uncovering this tangle of problems was challenging enough; unravel
ing and addressing them was even more demanding. Before they could 
concern themselves with how to use the basin and its water supplies most 
efficiently, West Basin water users had to work on several fronts just to 
keep it from being destroyed. 

Groundwater Problems in West Basin 
In 1905, the U.S. Geological Survey reported that the West Basin water 
table sloped from the Newport-Inglewood Uplift toward the coast, and 
that fresh underground water from the basin discharged into the ocean 
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99 West Basin 

as a result of this seaward-sloping gradient. By 1912, the exchange of water 
with the ocean evidently had been reversed. Southern California Edison 
Company abandoned a well at its Redondo Steam Plant because the well 
was pulling saltwater. 

Water levels in many parts of West Basin had fallen below sea level. 
By 1933, increased groundwater production in West Basin had changed 
the water table from seaward-sloping to concave. Water moved from all 
sides of the basin toward the center, where water levels were 5 to 20 feet 
below sea level (California DPW, 1934a: 202). 

As water levels in West Basin fell, freshwater inflow across the 
Newport-Inglewood Uplift from Central Basin initially increased-from 
about 10,000 acre-feet per year in the early 1920s to about 30,000 acre
feet per year in the mid-1940s. Increases in pumping more than offset 
these gains in freshwater replenishment. Annual groundwater extractions 
in West Basin reached 40,000 acre-feet by 1930, passed 50,000 acre-feet 
at the end of the 1930s, 70,000 acre-feet by the mid-1 940s, and 90,000 acre
feet in the early 1950s (Table 6.1). After the mid-1940s, the falling water 
level on the Central Basin side reduced the freshwater inflow across the 
uplift, and the supply-demand imbalance in West Basin grew worse. By
the early 1950s, West Basin groundwater extractions were in excess of 
90,000 acre-feet per year, and the annual freshwater inflow was down 
to about 25,000 acre-feet. 

West Basin urbanized rapidly from the 1920s through the mid-1950s, 
and groundwater production increased. By 1950, only 10 percent of the 
water produced went to irrigation, whereas 48 percent went for industrial 
use and 42 percent for municipal use. Because urbanization reduced return 
flows and reuse, groundwater production grew much more rapidly than 
total consumptive use. Land surfaces were paved over, stream channels 
were lined with concrete, and wastewater and stormwater were collected 
by sewer and storm drainage systems and transported directly to the 
ocean. Iastewater export from West Basin averaged 17,067 acre-feet per 
year during the 1930s, 35,530 acre-feet per year during the 1940s, and 
63,657 acre-feet per year in the 1950s; these figures corresponded almost 
to the acre-foot to the difference between groundwater extractions and 
freshwater replenishment. 

Because of the overdraft, water levels dropped and groundwater in 
storage decreased, making local water supplies more costly, less reliable, 
and more exposed to saltwater intrusion. As underground water eleva
tions dropped below sea level, the basin began to fill from the west, with 
seawater. The total accumulated overdraft in West Basin through 1957 
has been estimated at 832,000 acre-feet, 50 to 75 percent of which was 
replaced by saltwater (California DWR, 1962: 92; Jennings, Engstrad, and 
Henrikson, 1963: 12). Between 400,000 and 600,000 acre-feet of saltwater 



TABLE 6.1
 
West Basin Water Production and Total Water Use, 1933-1990 (acre-feet)
 

Year 
Groundwater 

extractions 
Imported 

water 
Exported 

water 
Total 

water use 

1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

45,635 
49,985 
48,880 
47,152 
45,655 
46,054 
50,975 
52,024 
52,406 
52,929 
59,258 
68,062 
75,856 
75,847 
75,275 
82,138 
81,601 
81,626 
86,240 
87,490 
94,070 
86,970 
80,540 
67,650 
67,700 
67,000 
67,000 
67,000 
61,900 
58,624 
58,861 
60,842 
59,370 
60,759 
62,552 
61,554 
61,638 
62,447 
60,924 
64,733 

18,146 
17,915 
17,098 
27,758 
27,602 
27,014 
27,353 
26,953 
27,425 
31,349 
39,085 
42,379 
51,339 
52,033 
47,735 
51,455 
57,010 
60,652 
60,990 
63,150 
73,320 
84,580 
94,570 

112,870 
137,200 
135,000 
151,000 
152,000 
156,000 
165,918 
168,437 
188,877 
248,161 
237,237 
233,714 
243,184 
240,276 
257,012 
251,887 
262,633 

581 
600 
478 
610 
657 
668 
628 
777 
631 
678 
843 

1,041 
1,295 
1,880 
2,110 
2,193 
1,911 
1,578 
2,330 
2,600 
2,620 
2,670 
2,000 
2,214 
2,607 
3,053 
3,676 
4,089 
4,577 
7,542 
8,052 
8,873 
9,752 

10,618 
10,291 
11,445 
11,224 
13,700 
12,846 
12,868 

63,200 
67,300 
65,500 
74,300 
72,600 
72,400 
77,700 
78,2J0 
79,200 
83,600 
97,500 

109,400 
125,900 
126,000 
120,900 
131,400 
131;,70J 
140,700 
144,900 
148,040 
164,770 
168,880 
173,110 
189,086 
202,293 
198,947 
214,324 
214,911 
213,323 
215,975 
223,264 
240,846 
297,778 
287,378 
285,976 
293,293 
290,690 
305,759 
299,965 
314,498 

100
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TABLE 6.1 (continued) 

Groundwater Imported Exported Total 
Yedr extractions water water water use 

1973 60,478 245,857 11,323 295,012
1974 54,966 251,931 12,056 294,841
1975 56,673 244,157 11,906 288,924
1976 59,407 256,846 13,225 303,028
1977 59,882 234,168 11,820 282,229
1978 58,300 257,535 10,461 305,374
1979 58,058 242,594 10,550 290,103
1980 57,085 264,379 11,783 309,681
1981 57,700 266,071 12,527 311,244
1982 62,664 251,393 11,728 302,329
1983 57,057 268,673 12,089 314,091
1984 53,341 282,569 12,230 323,680
1985 51,450 283,764 7,779 327,435
1986 54,708 256,067 5,752 305,023
1987 48,721 295,260 11,093 332,888
1988 45,455 299,809 11,509 333,755
1989 44,538 395,054 10,974 338,618
1990 46,344 276,248 11,601 310,991 

SouRCE: 1952 West Basin Referee Report; 1961 West Basin Referee Report; West Basin Watermaster 
Reports, 1956-1990. 

entered West Basin from the 1930s through 1957 kCalifornia DWR, 1962: 
99; Ostrom, 1965: 14; Fossette, 1986: 149-50). 

During the 1950s, about 50,000 acre-feet per year of ocean water 
poured into West Basin. Along the western coastline, the line of under
ground water exhibiting chloride concentrations in excess of 100 parts 
per million moved inland at a rate of 1,100 feet per year from 1950 to 1956,
advancing nearly 1.5 miles (California DWR, 1959b: 39). By 1957, nearly
12,000 acres of the western coastal area were underlain by waters with 
chloride concentrations in excess of 500 parts per million. As of spring 
1%2, seawater intrusion was 1 to 2 miles inland all along Santa Monica Bay.
A second saltwater front appeared along the southern coastline of West 
Basin, coming in from San Pedro Bay in the vicinity of the Dominguez and 
Alamitos gaps. By the late 1950s, this second front had reached the Pacific 
Coast Highway near Wilmington, approximately 2 miles inland (California
DWR, West Basin Watermaster Report, 1962: 17-18). 
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With water levels down 200 feet in some places, an accumulated over
draft of more than 800,000 acre-feet, and a half-million acre-feet of salt
water underlying thousands of acres of land and advancing on two fronts, 
the groundwater supply in West Basin was threatened with destruction. 
In 1959, West Basin was pronounced "one of the most critically overdrawn 
ground water sources in southern California" (California DWR, 1959b: 1). 

Gathering Information about West Basin,
 
and the First Basin Governance System
 
At first, West Basin water users had little information about the general
deterioration of basin coitditions. Furthermore, the more noticeable 
problems of water level declines and saltwater intrusion did not affect 
all locations within the basin equally; some water users faced severe 
problems while others saw only a modest lengthening of pumping lifts. 
But the seawater intrusion made it clear, at least along the coast, that 
something more than a seasonal or cyclical drop in water levels was 
occurring. Although the Pacific's invasion nearly destroyed West Basin, 
it also served as "the stimulus which evoked the efforts of entrepreneurs 
to seek . . . solutions to their common problem" (Ostrom, 1965: xviii). 

Water engineers in industrial firms along the coast were among the 
first to become concerned, but at that time there was little the industrial 
firms could do other than shut down brackish wells and construct new 
ones in other locations (Ostrom, 1965: 222). Water department person
nel in some of the beach cities also grew uneasy. Because of its interest 
in Coastal Plain water supply and conservation, the Los Angeles County
Flood Control District (LACFCD) began keeping track of the emerging 
problems in West Basin. 

In July 1942, LACFCD Chief Engineer Paul Baumann wrote to 
Manhattan Beach City Engineer 0. Gierlach that the districtA. was 
interested in investigating the cause of the increased salinity of water in 
the Manhattan Beach area. Both then contacted other producers. Baumann 
wrote to several pumpers alerting them to the possibility of contamina
tion from seawater intrusion, and Gierlach invited representatives from 
other West Basin cities to a meeting to discuss the possible problem. There 
was no response. 

In March 1943, LACFCD hosted a conference for all West Basin cities 
and chambers of commerce, and this time enough people showed up to 
form a survey committee to organize and fund an investigation of the 
area's problems (Ostrom, 1965: 222; Fossette, 1986: 7). In 1944, the West 
Basin Survey Committee sponsored a series of meetings with represen
tatives of local industries, private water companies, and public agencies, 
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leading to the formation of a broader group, the West Basin Ground Water 
Conservation Group, to replace the survey committee. 

This group appointed a Ways and Means Committee to produce a 
report on West Basin water problems. The committee's September 1945 
report, which was distributed throughout the basin, incorporated data 
from federal, state, and county investigations and contained a map of 
West Basin. The report's findings were alarming: the West Basin over
draft was close to 37,000 acre-feet per year and rising, a landward
sloping hydraulic gradient had been created within the basin, and 
saltwater could be expected to flow into the basin in increasing quantities.
The report warned that remedial measures would involve considerable 
time, effort, and money and that West Basin needed a supplemental 
supply of water immediately. 

The report of the Ways and Means Committee recommended that 
West Basin water users organize an effort to address the overdraft 
problem. In February 1946, the Ground Water Conservation Group dis
banded, and the West Basin Water Association (WBWA) was formed. The 
WBWA had twenty charter members, including the beach cities, oil com
panies, and private water companies. The cities of Hawthorne, Inglewood, 
and Torrance-all located farther inland-did not join at first. The WBWA's 
articles of association were drafted by attorney Kenneth Wright, whose 
services were retained by the California Water Service Company. Wright
had been the attorney for several of the parties in the recently completed 
Raymond Basin adjudication. 

The association appointed a nine-member executive committee com
posed of three representatives each from industry, the cities, and private 
water companies. The association also hired a paid executive secretary 
who, along with one part-time clerical assistant, conducted its daily affairs 
from a small office throughout the period that West Basin's problems were 
being resolved. Association members paid dues based on their groundwater
production. Members' statements of their own production were used for 
apportioning dues. The incentive to understate production was offset by
the fact that votes within the association also were apportioned on the basis 
of stated groundwater production. Ifmembers understated production, they 
lost votes; if they overstated production, they lost money. 

The association represented the first governance system for West 
Basin. It operated on two principles: all decisions were to be made by 
consensus, and all members should continuE to derive benefit from the 
basin (Ostrom, 1965: 31; Fossette, 1986: 16-17). Most important, the asso
ciation "provided a means whereby people representing conflicting
interests could discuss mutual problems and search for satisfactory solu
tions. . . [and] insured the continuation of sustained negotiation and 
communication by all affected parties" (Ostrom, 1965: 80). 
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For each member, continuing to mine the basin yielded a short-run 
payoff. Yet each also had significant investments in West Basin and 
anticipated a long future need for water. A greater long-run advantage 
could be gained if some other water source were used for a base supply 
and the groundwater reserved for peaking use. This would require 
reduced pumping from the basin, but that was not necessarily the first 
step to be taken. Members felt that securing an additional water supply had 
to come first, since water users would not likely cooperate in reducing 
withdrawals from the basin until they had an alternative source of supply. 

Securing an Additional Supply 
In the late 1940s, MWD was about the only source of an additional supply 
in West Basin. However, the cities of Long Beach and Torrance were the 
only MWD members in West B,.sin at the time. Basinwide access to MWD 
imports would require annexation to MWD, since MWD was financed 
prirnally by property taxes. MWD was also interested in having more 
customers; it needed taxpayers and water buyers to meet its financial obliga
tions and perfect its claim to a million acre-feet per year of Colorado River 
water. As of 1945, MWD was selling less than 3 percent of its claim. 

MWD was not interested in having several West Basin cities annex one 
at a time, however.' A public water district would have to be created cover
ing the West Basin area to be annexed to MWD, but such a district could 
not be formed without a vote of the residents-who would then have to 
vote to annex to MWD, which in turn would have to approve the annexa
tion. In the process, West Basin voters would have to agree to pay addi
tional taxes, to the local water district that joined MIWD and purchased watei 
from it, and to MWD as well. 

West Basin Water Association members believed they would be unable 
to persuade residents to take these steps without educating voters and 
building a consensus on the gravity of West Basin's problems. But there 
was no time for such action. As the WBWA was preparing its strategy, Los 
Angeles County Supervisor Raymond Darby seized on the water issue and 
organized the Southwest Water Fact-Finding Committee. In the summer 
of 1946, Darby's committee proposed that a municipal water district be 
created for the entire West Basin area. By September, the committee had 
been reorganized and renamed the West Basin Campaign Committee, and 
it organized a special election to form tl.e West Basin Municipal Water 
District. 

The special election was scheduled for January 14, 1947, less than a year 
after the WBWA had been formed. The WBWA reluctantly agreed to sup
port the Darby effort, even though the needed consensus had not been 
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developed and the election seemed highly problematic. Inland communities 
not yet affected by saltwater intrusion were not ready to be taxed for what 
they perrmived as a benefit to the coastal towns. Political leaders of inland 
cities, such as the mayor and council of Inglewood, campaigned in opposi
tion to district formation. The inland communities voted against the pro
posed West Basin Municipal Water District, and the beach communities 
voted for it. The "no" votes prevailed, and district formation was defeated. 

Recognizing the heavy support in the beach communities for the forma
tion of a municipal water district, the association began to work on a new 
district and a new election. WBWA members drew boundaries for a West 
Basin Municipal Water District that included El Segundo, Manhattan Beach,
Hermosa Beach, Redondo Beach, Palos Verdes Estates, and thirteen unin
corporated areas while excluding inland communities such as Inglewood,
Hawthorne, and Gardena. Petitions again were circulated and signatures
collected, and a second special election was scheduled for November 25,
1947. The smaller district received 8-to-1 voter support. 

The newly formed West Basin Municipal Water District (WBMWD)
petitioned MWD for approval of annexation and organized another special
election to obtain the voters' approval of annexation to MWD. MWD's 
board voted unanimously to grant annexation on March 26, 1948, pro
vided that voter approval within the district was secured by the end of 
the year. The special election for annexation to MWD was held on June 8,
1948. Residents voted 15 to I in favor of annexation. Annexation proceedings 
were formally completed on July 23, 1948. Colorado River water deliveries 
began in 1949. Part of West Basin had secured a supplemental supply.

The inland cities soon recognized their own need for an additional 
water supply. Gardena requested annexation to the WBMWD almost 
immediately and was annexed by special election on November 15, 1948. 
At the beginning of 1949, the mayor of Inglewood, who had campaigned
against the formation of the original district in 1947, asked the WBMWD 
to annex Inglewood so it could have access to MWD water. Annexation of 
Inglewood was completed in June of 1952, and the city also joined the West 
Basin Water Association. The city of Hawthorne annexed to the district on 
October 23, 1953. By the end of 1953, the West Basin Municipal Water District 
included essentially the area originally proposed in January 1947. Virtually
all of West Basin had access to a supplemental supply of water. 

Curtailing Demand: The West Basin Adjudication 
In addition to acquiring a supplemental water supply, the 1945 report
of the Ways and Means Committee had recommended curtailing the 
demand on West Basin groundwater through an adjudication of rights 
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similar to the one just completed and pending appeal in Raymond Basin. 
Even before the report was issued, the California Water Service Company 
informed its attorney, Kenneth Wright, that it was interested in initiating 
a Raymond-type adjudication in West Basin. Wright, having observed the 
energy and money spent by Pasadena as sole plaintiff in the Raymond Basin 
case, advised the company not to go it alone (Ostrom, 1965: 303). 

California Water Service Company found two other West Basin appro
priators, the Palos Verdes Water Company and the city of Torrance, to 
join as plaintiffs. On October 24, 1945, one month after the publication 
of the Ways and Means Committee Report and before the formation of 
the West Basin Water Association or the West Basin Municipal Water 
District, the three plaintiffs filed a complaint seeking an adjudication and 
limitation of groundwater rights against 151 named and several hundred 
unnamed defendants in West Basin. The case of California Water Service 
Company et al. v. City of Cornpton et al. occupied the California Superior 
Court docket for the next sixteen years. 

Once again, before the West Basin Water Association was even off 
the ground, action had been started to which it had to respond. The 
association decided to support the adjudication and in early 1946 orga
nized a seventeen-member engineering advisory committee to help collect 
the necessary data. Judge Arnold Praeger ordered a reference of the 
physical facts in the case to the Division of Water Resources on July 26, 
1946. On the basis of the preliminary findings reported by the division, 
Judge Praeger issued an order on November 9, 1949, to add 340 more 
named parties to the suit, bringing the total to about 500. 

A draft referee report was issued to the parties and filed with the court 
in February 1952; a final version was filed in September. It found that con
tinuous overdraft had begun in West Basin in 1920 and grown worse since 
then, and that the basin faced substantial and irreparable injury as a result. 
Aggregate groundwater extractions had reached 90,000 acre-feet per year, 
while freshwater replenishment had averaged 24,400 acre-feet per year from 
1930 through 1949. The report recommended that groundwater production 
be limited to 30,000 acre-feet per year initially, with adjustments to that 
amount from time to time as basin conditions warranted. This represented 
a reduction of groundwater pumping by two-thirds, a far more drastic cut
back than the one in the Raymond Basin case. Finally, the report dispelled 
earlier hopes that an impermeable "clay cap" covered West Basin and would 
block the spread of saltwater intrusion. The main water-producing aquifers 
in West Basin were in hydrologic contact with the ocean, and nothing stood 
in the way of further degradation of basin water quality. 

The referee report "was a great motivator" (Fossette, 1986: 95; Ostrom, 
1965: 33). Most large water producers were alarmed at the prospect of 
reducing pumping by two-thirds. They voiced their concerns within 
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the West Basin Water Association, which voted to form legal settlea 
ment committee to negotiate a settlement that would be more generally 
acceptable to water users. If they did not work out a settlement, the 
judge might adopt the referee's recommendation and order a two-thirds 
reduction in pumping. 

The Legal Settlement Committee drafted a stipulation and circulated 
it among the major water producers, with a revised draft submitted in May
1954. At its July 14, '1954 meeting, the committee decided to propose the 
revised draft to the parties as an interim agreement to reduce pumping fer 
the duration of the litigation. This agreement provided for a 25 percent cut
back in groundwater extractions, and defined for each party a "Prescrip
tive Right, 1949," totaling 67,789 acre-feet for the 472 remaining litigants. 

The agreement was a contingent contract (Blomquist and Ostrom, 1985)
that would take effect only if signatures were obtained from parties with 
70 percent of the total "Prescriptive Right, 1949." No one who signed com
mitted to a cutback unless there would be enough other such commitments 
to actually improve basin conditions. Parties were also more willing to sign
because a California Water Code provision adopted in 1951 with the 
WBWA's support declared that groundwater users would not forfeit their 
rights by reducing pumping and using an imported supply instead. 

Under those conditions, signatures were gained fairly rapidly. On 
February 16, 1955, Judge Praeger approved the interim agreement and 
ordered the fifty signers, who had more than 80 percent of the prescrip
tive rights as defined in the agreement, to abide by it for the duration 
of the litigation. He appointed the Division of Water Resources as water
master to monitor compliance, maintain production records, issue reports,

and administer a water exchange pool.2 Costs of the watermaster service
 
were apportioned among the signers.
 

Compliance with the interim agreement 
was high. As a group, the 
signers consistently extracted less than their total prescriptive rights, and 
only one signer overextracted its right by more than the allowed 10 per
cent without making it up the next year. The signers increased their 
purchases of imported water to make up the difference between their 
reduced pumping and their water needs. 

The interim agreement was also effective in improving basin water 
conditions. After the first full year under the agreement, the Department
of Water Resources reported that the water level had risen 5 to 15 feet 
in the southern, southwestern, and southeastern parts of the basin. These 
improvements were sustained throughout the period of the interim agree
ment, despite the drough. cycle that had begun in 1945. 

By 1956, the data in the original referee report were six years old, 
and several parties remained corcerned about having to reduce pumping 
to 30,000 acre-feet per yoar. in addition, signers of the interim agreement 
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were worried about the behavior of new pumpers and nonsigners. If non
signers had increased pumping since 1949 and the judge chose some other 
year as the benchmark for determining rights, they might have enlarged 
their rights If the judge did choose 1949 as the benchmark, new pumpers
might have acquired prescriptive rights. Late in 1956, a majority of the 
larger pumpers persuaded Judge Praeger to order a second reference in 
the case, while the seven largest producers initiated a second lawsuit to 
prevent new pumpers from gaining prescriptive rights. 

That action named 120 producers who had not been included in 
CaliforniaWater Service Co. v. City of Cornpton. 3 Most of them were small 
producers, and many with connections to other water sources dropped 
out rather than pay the costs of defending their right to a small amount 
of groundwater production. By 1963, only twelve of the defendants in 
the second suit were still active pumpers and their total annual produc
tion was only 300 acre-feet. The second suit was settled by a stipulated 
judgment in 1966. 

In 1957, the action in the two West Basin suits was suddenly sus
pended when Judge Praeger disqualified himself upon discovering that 
he owned stock in one of the parties. All of his standing orders were 
declared void, including those governing the interim agreement and pro
viding for the second reference. The Judicial Council and the parties' 
attorneys searched for a new judge. In May 1958, Judge George Francis 
of Alpine County took over the cases, and by the end of July had rein
stated all of Judge Praeger's orders. Work on the adjudication resumed, 
but everyone had been reminded of the fragility of the process. 

The first draft of the second rL-teree report was presented to the parties
and the court on June 2, 1959. It did not contain a reconmendation to 
cut pumping to 30,000 acre-feet. In fact, the draft report did not even con
tain an estimate of West Basin's safe yield, although another department
publication later reported the basin's 1957 safe yield as approximately 36,100 
acre-feet per year (California DWR, 1962: 121). Instead, the draft report essen
tially ratified the provisions of the interim agreement, recommending curtail
ment of pumping to the 1949 prescriptive rights defined therein. 

With the second reference concluded and the case now fourteen years
old, work began in earnest on a final settlement. The Legal Settlement 
Committee presented a final draft of a stipulated judgment at the West 
Basin Water Association's Februaiy 1960 meeting. This stipulation was 
to be presented to the court and was to take effect once signed by parties
with 75 percent of the 1949 prescriptive rights. By May 1960, twenty par
ties with 33 percent of the rights had signed. By February 1961, thirty
parties with 65 percent of the rights had signed, and by June 1961, fifty
six parties with 82 percent of the rights had signed the stipulation. It was 
filed with the court on July 21, 1961, and a trial lasting a few hours was 
held the same day. 



West Basin 109 

On August 18, 1961, Judge Francis signed the West Basin judgment, 
which ratified in all particulars the parties' stipulation. It gave ninety
nine parties transferable "adjudicated rights" totaling 64,064.09 acre-feet. 
Watermaster service by the Department of Water Resources was con
tinued, including administration of the exchange pool. 

There were three appeals from the judgment. The first was settled 
within a year by an upward adjustment in the adjudicated right of 
Chandler's Palos Verdes Sand and Gravel Company. An appeal by
Edward Sidebotham and Son, Inc., was consolidated with a more serious 
appeal by the city of Hawthorne, a major West Basin water user.4 An 
inland city, Hawthorne had not yet felt the effects of saltwater intrusion, 
and since reluctantly joining the West Basin Municipal Water District in 
1953 had access to both West Basin groundwater and MWD Colorado 
River water. Hawthorne had pursued a noncooperative strategy through
out the adjudication, refusing to participate with the other major pro
ducers in negotiating the interim agreement (which it never signed), or 
in negotiating the stipulated judgment (which it also did not sign). Now, 
Hawthorne challenged the judgment. Hawthorne's appeal raised the key 
issue left unaddressed by the Raymond Basin case, that of Civil Code 
Section 1007, which prohibited the acquisition of prescriptive rights 
against public entities. By prevailing on appeal, Hawthorne might unravel 
the carefully negotiated judgment put together by the other parties.

Hawthorne raised its Section 1007 argument in a peculiar way, 
however, arguing first that the city's prescriptive right had vested in 1937 
rather than 1949, and second, that the city was by prescription entitled 
to the share of the groundwater production in the basin it had in 1937. 
The city contended that Section 1007 meant that its share of West Basin 
groundwater production could not be decreased, so that as total produc
tion increased, so did its entitlement. Therefore, Hawthorne's 1937 
prescriptive right of 1,674 acre-feet should have been 3,170 acre-feet 
as of the first limitation of production in 1955. Presented this way,
Hawthorne's appeal was dismissed out of hand by the District Court of 
Appeal, which found it "well settled" that prescriptive water rights are 
calculated on a quantitative rather than a proportionate basis. The District 
Court of Appeal affirmed Judge Francis's decision on February 17, 1964. 
On April 15, 1964, the California Supreme Court denied a petition to 
review the appellate court decision, and the appeals ended, nineteen years 
after CaliforniaWaterService Company et al. v. City of Cornptonet al. began.5 

With the adjudication completed, West Basin water users had added 
important elements to the basin's governance structure and had used that 
structure to design and implement the first phase of a basin management 
program. The West Basin Water Association clearly remained the center
piece of basin governance, as the principal forum for water users' discus
sions, negotiations, dissemination of information, and the taking of 
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collective decisions. To the association was added the court, with the author
ity to establish and enforce rules for all water users in the basin (including 
those not in WBWA). Through the continuing jurisdiction retained by the 
court, water users could also seek changes in the formal rules if needed. 
The adjudication also added the Southern District office of the state Depart
ment of Water Resources, monitoring and reporting on water users' behavior 
under the interim agreement and then under the judgment. 

This basin governance system produced West Basin's first manage
ment program. The adjudication had defined and limited the set of 
authorized basin users and assigned them legally enforceable and trans
ferable rights to specific quantities of groundwater. Like the original 
management program in Raymond Basin, the initial approach in West 
Basin was to manage only the "demand side" of the water equation. The 
adjudication did not include any collective effort to augment the supply 
of water in the basin, and the basin was not geologically suited to direct 
replenishment by water spreading. Individual users " .re responsible for 
acquiring their own additional supplies for direct use. Basin conditions 
were to be improved by reducing the demand on the basin to a fixed 
amount every year. Unlike the water users in Raymond Basin, however, 
those in West Basin did not fix annual pumping equal to the basin's 
estimated safe yield. Indeed, authorized pumping from West Basin was 
nearly double most estimates of the safe yield. In an already overdrafted 
basin, that sort of "demand-side" management program clearly would 
not suffice to keep the ocean back and water levels up, especially if the 
freshwater supply to the basin kept dwindling. 

Problems Upstream: Replenishment Lost and Regained 
The reduction of pumping under the interim agreement and the judg
ment had produced a mild recovery of water levels. In another basin, 
that might be an unmixed blessing, but in West Basin it further reduced 
freshwater replenishment from Central Basin. Increased water produc
tion upstream in the Central and Main San Gabriel basins had lowered 
underground water levels there. As the levels on the Central Basin side 
of the Newport-Inglewood Uplift fell and those on the West Basin side 
rose, the water level differential across the uplift decreased, and so did 
the freshwater inflow to West Basin. 

Subsurface inflow from Central Basin had peaked at 30,683 acre-feet 
in water year 1947-48. By 1955-56, the first year of operation of the interim 
agreement in West Basin, the estimated freshwater replenishment to West 
Basin was down to 17,970 acre-feet. In 1958, the Department of Water 
Resources noted in its annual West Basin Watermaster Report that 
the water level differential between Central and West Basins had been 
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completely eliminated and even reversed in some places along the uplift. 
At some locations, groundwater was actually moving across the uplift 
from West Basin into Central Basin. 

West Basin water users regarded their position as untenable: they 
had reduced their use of the less expensive groundwater underlying their 
lands, were purchasing increasing amounts of more expensive Colorado 
River water to meet their needs, were paying taxes to WBMWD and MWD 
for the dubious privilege of doing so, and were paying for watermaster 
service to monitor their demand curtailment, while watching their own 
basin conditions continue to deteriorate as their upstream neighbors 
pumped more groundwater. Once again, the West Basin Water Associa
tion was the focus of activity. Members realized that action within West 
Basin alone was insufficient. Although they had nu control over Central 
Basin, they did have two experiences on which to build: (1) their work
ing relationship with the Los Angeles County Flood Control District, which 
operated water-spreading facilities in the Montebello Forebay of Central 
Basin, and (2) the activities of their neighbors in Orange County, who in 
1949 had begun a program of artificial replenishment of their groundwater 
supply by spreading untreated imported MWD water. The WBWA pursued
the possibility of increasing the freshwater inflow to West Basin by means 
of an artificial replenishment program in the Montebello Forebay. 

The LACFCD had spread floodwaters in the Montebello Forebay since 
1938. With the drought that began in 1945, however, there was little local 
runoff or storm flow to conserve. The challenge was to devise an institu
tional means of purchasing and controlling quantities of imported water 
to be spread for basin recharge. After the creation of the Central Basin 
Water Association (see Chapter 7), the WBWA joined with it and the 
LACFCD to obtain an amendment to the Los Angeles County Flood 
Control District Act to allow the establishment of "conservation zones" 
within the district. These zones would be special taxing districts to finan:e 
projects beneficial to part but not all of LACFCD's jurisdiction. Such zones 
would allow Central and West Basin residents to be taxed for an artificial 
replenishment program at the LACFCD spreading grounds to recharge 
Central Basin, and through it, West Basin. 

Legislation passed by the state legislature and signed by the governor 
in the spring of 1950 authorized the creation of temporary "zones of benefit" 
within the Los Angeles County Flood Control District for the financing of 
special projects. In 1952, the Los Angeles County Board of Supervisors 
created Conservation Zone I encompassing Central and West basins, with 
an ad valorem tax rate of two cents per $100 of assessed valuation, and the 
statutory maximum life of five years. The zone was reauthorized by the 
county in 1957. Zone I funds were used to purchase and spread imported 
water at Montebello Forebay. The Flood Control District purchased and 
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spread 478,000 acre-feet of untreated Colorado River water in the Montebello 
Forebay area from July 1, 1953, through June 30, 1961, with Zone I funds. 

Seeing that an artificial replenishment program could work, the 
associations contemplated establishing a permanent funding base for it. 
In 1.953, the Orange County Water District had switched the funding base 
for its artificial replenishment program to a pump tax. A fee on ground
water production-in other words, a tax on use of the basin-financed 
purchases of replenishment water. This scheme showed promise as a 
permanent funding base, and seemed fairer, too: the water users who 
benefited from replenishment most directly paid its costs. 

However, the Central and West basins lacked a public jurisdiction 
ccinciding with basin boundaries and authorized to impose such a tax. 
Since another legislative change would be necessary to authorize taxing 
groundwater production, members of the two water associations decided 
that it may as well include the creation of a permanent agency to operate 
the replenishment program. The associations and a drafting committee 
of twelve men representing water users worked on two fronts in the state 
legislature in 1954 and 1955, seeking authorization for the creation of a 
special water replenishment district, and a legislative mandate that 
groundwater producers record their production (Krieger, 1955: 2). 

In June 1955, the legislature passed and the governor signed the Water 
Replenishment District Act. Replenishment districts could be formed in seven 
southern California counties (Los Angeles, Riverside, San Bernardino, Kern, 
Ventura, San Diego, and Imperial) with the authority to raise funds for 
replenishment operations through ad valorem property taxes, pump taxes,
and water sales. Proposed district boundaries would be checked by the 
state engineer to ensure that those included in such a district would in 
fact benefit directly from its activities. The act also required a replenish
ment district to determine whether other existing agencies could do any 
part of its work; if so, the district had to contract the work to that other 
agency, rather than establish its own facilities or operations. 

Taxing groundwater production would require groundwater produc
tion records. West Basin pumpers already recorded and reported their 
extractions because of the adjudication. Central Basin pumpers did not. 
The proposed Water Recordation Act was promoted not only as a means 
of acquiring the Central Basin data, but as a way of reducing the time 
and expense of future basin adjudications in southern California. The act, 
which also passed in June 1955, required entities withdrawing 25 acre
feet or more per year in the four southern counties of Los Angeles, 
Riverside, San Bernardino, and Ventura to record and report their pro
duction to the State Water Rights Board. 

With the recordation and replenishment district acts approved, the 
West Basin Water Association and the Central Basin Water Association 
formed the Joint Committee on the Water Replenishment District. The 
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joint committee worked on the boundaries of a replenishment district and 
arrived at a proposed district of about 420 square miles, encompassing 
all of West Basin and nearly all of Central Basin. The committee also 
recommended keeping the Conservation Zone I property tax in place and 
using Zone I funds to purchase replenishment water to make up the 
accumulated overdraft in the two basins, since all property owners had 
benefited from the development of the area that had produced the 
accumulated overdraft. The proposed replenishment district would fund 
annual replenishment through the pump tax, thereby placing the cost 
of maintaining the replenishment program on the water users within the 
district. Since nearly all of the area of the proposed replenishment district 
was already annexed to MWD, the joint committee did not propose to 
annex the replenishment district to MWD. The replenishment district 
could purchase MWD replenishment water through the existing MWD 
members in the area, such as the municipal water districts. 

The water associations began a drive to collect petition signatures to 
allow a special election on the proposed replenishment district. More than 
100,000 signatures were presented to the county board of supervisors on 
June 9, 1959. The signatures were forwarded to the Department of Water 
Resources and the state engineer for determination of the appropriateness 
of the proposed district's boundaries. The department endorsed the pro
posed boundaries on July 17. The county board of supervisors set 
November 17, 1959, for a special election on the formation of the Central 
and West Basin Water Replenishment District (CWBWRD). It received 
4-to-1 support from the voters. 

A five-member board of directors representing five divisions within 
the district was elected to govern it, setting policy and establishing tax 
rates. The board appointed a general manager to conduct day-to-day 
operations, and established a first-year pump tax rate of $3.19 per acre
foot of groundwater production. The amount of the CWBWRD pump tax 
for each year and the MWD price per acre-foot of replenishment water 
are shown in Table 6.2. 

The Los Angeles County Board of Supervisors renewed Conserva
tion Zone I in 1962 and 1967, but not in 1972, leaving the replenishment 
district as the sole source of financing for the replenishment program 
thereafter. The replenishment district has operated mainly as a financier 
of the replenishment program rather than as a central manager of the 
basins, or even as the direct operator of the replenishment program. The 
district purchases most of its imported replenishment water through 
the Central Basin Municipal Water District, with which the district until 
recently shared an office in Downey. 6 The replenishment water is con
veyed to the San Gabriel River channel at Whittier Narrows, where the 
county Department of Public Works (formerly the LACFCD) conducts the 
actual spreading operation. 
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TABLE 6.2 
Amount of CWBWRD Pump Tax and Price of MWD Replenishment 
Water, 1961-1990 (dollars per acre-foot) 

CWBWRD 

Year pump tax 


1961 3.19 
1962 5.75 
1963 6.63 
1964 6.58 
1965 7.36 
1966 7.31 
1967 6.20 
1968 6.11 
1969 6.00 
1970 6.00 
1971 6.00 
1972 6.00 
1973 9.00 
1974 11.00 
1975 14.00 
1976 21.00 
1977 21.00 
1978 24.00 
1979 24.00 
1980 24.00 
1981 16.00 
1982 16.00 
1983 16.00 
1984 27.00 
1985 41.00 
1986 70.00 
1987 70.00 
1988 70.00 
1989 61.00 
1990 51.00 

a. Two-price system: higher price for State Project water. 
b. MWD price changed in middle of fiscal year. 

Cost of MWD water 
for replenishment 

12.75 
13.50 
14.25 
15.00 
15.25 
16.00 
17.00 
18.00 
19.00 
20.00 
22.00 
24.00 
27.00 
30.00 
30.00 

32.00/42.00a 
36.00/42.00a 

41.00 
48.00 
53.00 
53.00
 
61.00 
79.00 

100.00/153.00 b 

153.00 
172.00 
153.00
 
153.00
 
153.00 

115.00/153.00c 

c. MWD Seasonal Storage Program offers lower price for untreated replenishment water during the 
winter months. 
SOURCE: Central and West Basin Water Replenishment District Annual Survey Reports, 1961-1990. 

The artificial replenishment program added a "supply-side" component 
to the management program in West Basin, attempting to improve condi
tions by augmenting the supply of water to the basin. The replenishment 

http:100.00/153.00
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program also added an important element to the basin governance system,
the Central and West Basin Water Replenishment District. The replenish
ment district levies the tax on groundwater pumping in both basins and 
finances and makes decisions about the replenishment program that 
benefits both basins. 

The Central and West Basin Water Replenishment District and the 
county Department of Public Works are key elements of another part of 
the basin management program. The replenishment district finances and 
the Department of Public Works operates West Basin's fight against the sea. 

Fighting Back the Sea 
Since the 1950s, it has been understood that West Basin is fully exposed 
to saltwater intrusion. It has also been understood that maximizing
freshwater inflow from Central Basin to West Basin requires keeping West 
Basin water levels below sea level. Such levels, however, expose West 
Basin to the threat of destruction by saltwater intrusion. 

Ideas about how to keep the ocean out of West Basin had begun cir
culating within the West Basin Ground Water Conservation Group in 
1945. There the idea of creating a freshwater mound below the ground 
surface and parallel to the coast first emerged. J. F. Poland of the U.S. 
Geological Survey, who had been engaged by the West Basin Survey
Committee, supported the idea, as did the Los Angeles County Flood 
Control District engineers who had met with the Survey Committee and 
then the Ground Water Conservation Group (Fossette, 1986: 52-53). 

The chairman of the West Basin Ground Water Conservation Group,
Manhattan Beach City Engineer 0. A. Gierlach, and LACFCD Chief 
Engineer Paul Baumann convinced the city and the district to try an 
experiment in Manhattan Beach. LACFCD engineers converted one of 
the city's seven abandoned wells to work in reverse, and freshwater was 
injected underground through this well. Measurements were taken at the 
other six wells, 300 to 600 feet away. There was a noticeable rise in water 
level; a tiny freshwater mound apparently had been created. 

The West Basin Water Association successfully appealed to the state 
of California to finance a mile-long prototype injection barrier in the 
Manhattan Beach area. If it worked, the freshwater barrier idea could 
benefit other coastal California basins, as well as West Basin. Funds 
were appropriated to the State Water Resources Board, which contracted 
with LACFCD to install and operate the prototype barrier. Construction egan in January 1952 on a series of nine injection wells approximately 
500 feet apart and parallel to the coast about 2,000 feet inland. In February
1953, LACFCD began injecting treated MWD Colorado River water 
imported via the West Basin Municipal Water District into the wells. 
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Again, the injection worked-observation wells nearby showed increased 
water levels and decreased salinity. 

The state funds were exhausted by November 1953, and there 
remained ten miles of exposed West Basin coastline. The LACFCD kept 
the prototype barrier in operation with its own funds while the WBWA 
sought a means of funding its extension along the coast. The WBWA 
drafted an ordinance authorizing the creation of another LACFCD Con
servation Zone, known as Zone II,which coincided with the boundaries 
of West Basin. The county board of supervisors approved the creation 
of Zone II in January 1954, with an ad valorem tax rate of five cents per 
$100 of assessed valuation. 

This funding sufficed to maintain the prototype barrier and some 
extension through 1959, but constructing and operating a full barrier 
would exceed Zone II's temporary revenue-generating capacity. Further
more, discussion had begun about constructing a similar barrier along 
San Pedro Bay to stop saltwater intrusion along the basin's southern 
boundary, and Zone IIcould not possibly support that additional project. 

The financing of the barrier became another reason for the establish
ment of the water replenishment district with its pump-tax authority. The 
replenishment district could use pump-tax money to purchase imported 
water for the barrier at the same time that it purchased water for spread
ing. After the formation of the replenishment district, a new financing 
arrangement was developed similar to that for funding the spreading 
operation. Zone IIrevenues generated from West Basin property owners 
would be used to meet capital costs of barrier construction. The replenish
ment district would use pump-tax revenue from Central and West Basin 
water users to pay the costs of operating and maintaining the barriers 
(Ostrom, 1965: 44-45). 

After the barrier projects were completed, the county terminated 
Zone II.The replenishment district now finances the water purchases and 
maintenance costs of the barriers, while county Department of Public 
Works personnel actually operate the injection wells. The West Basin 
Barrier Project, along the basin's western coastline, now has 144 injec
tion wells. The Dominguez Gap Barrier Project facing San Pedro Bay 
began operation in February 1971, and now has 41 injection wells. 

Operation of the barriers is expensive. Treated MWD water injected 
at the barriers currently costs about $250.00 per acre-foot, so injecting 
40,000 acre-feet of water at the three barriers costs about $10,000,000. 
Nevertheless, studies undertaken by the Department of Water Resources 
and the county Department of Public Works find the barrier program 
financially preferable to alternatives such as mining the basin and replac
ing it completely with surface water storage and distribution, or trying 
to fill the basin from upstream through an enlarged spreading program. 
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At the time of the expansion of the West Basin Barrier Project, for example, 
the Los Angeles County Flood Control District estimated that the average
annual cost of building and maintaining surface storage facilities to match 
the underground aquifers' capacity for meeting peak demands was nearly
three times greater than the average annual cost of building and operat
ing the barrier projects (Ostrom, 1965: 528).

The barrier projects were responsible for another essential feature of 
the West Basin management program. The barriers have created a 
freshwater wall against the ocean. Water levels along the coast in West 
Basin are maintained above sea level to keep additional seawater fiom 
entering the basin, while water levels farther inland are maintained below 
sea level to maximize freshwater inflow from Central Basin. In combina
tion with the artificial replenishment program, the barriers allow West 
Basin pumpers to extract 64,000 acre-feet annually from a coastal basin 
with an estimated safe yield of about 30,000 acre-feet. 

Modifications to the Basin Management Program 
Although the essential features of the West Basin management program 
were in place by 1970, water users have modified particular aspects of 
basin management methods in response to challenges that have arisen 
or been recognized during the past two decades. 

On the demand side of the management program, West Basin users 
have altered the judgment to create "nonconsumptive water rights." In 
recent years, some industrial water users, particularly oil and aircraft 
companies, have needed to perform cleanup operations to remove con
taminants or old refined oil from beneath their land. They have engaged
in intensive pumping for short periods in excess of their adjudicated
rights, after which the water with the contaminants removed is returned. 
Because the water is returned underground and the removal of con
taminants benefits all parties, West Basin users did not want to penalize 
these overextractions. In 1984, the parties and the court amended the West 
Basin judgment to recognize nonconsumptive water rights and authorize 
the watermaster to issue orders permitting parties to exercise such rights 
when needed. 

The Central and West Basin Water Replenishment District has also 
attempted to encourage groundwater users to use more imported water 
for direct use when available. MWD has a compatible interest in maxi
mizing sales of imported water when available. As a result, MWD and 
the replenishment district have entered into arrangements with pumpers
in certain years to replace groundwater with direct use of imported water. 
These are known as "in-lieu" replenishment programs, because basin 
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replenishment occurs by leaving water in the ground, instead of pump
ing it out and then replacing it. The replenishment district identifies 
groundwater users with the facilities to take either groundwater or 
imported water and reimburses them for the difference in cost between 
pumping groundwater and using treated MWD water. At a proper reim
bursement rate, the user receives imported water at the same cost per 
acre-foot as incurred from pumping groundwater (or even slight]), less, 
to provide an incentive for participation). The replenishment district keeps 
groundwater in the ground at 100 percent replacement (which is more 
efficient than spreading) and pays only the difference between ground
water production and the treated imported water (which is normally less 
than the full cost of replenishment water), and the MWD sells more water. 

More often in recent years, however, MWD has not had much addi
tional water to sell. Competition throughout southern California for 
imported water supplies intensified through the 1970s and 1980s, again 
raising concern about their availability for replenishment. As explained 
in Chapter 1, MWD's supplies have been threatened by a combination 
of recent developments, and replenishment water has lower priority in 
times of shortage than water for direct use. 

On the supply side of the West Basin management program, the Cen
tral and West Basin Water Replenishment District has responded in large 
measure by developing a local source of replenishment water. It has 
executed contracts with two Los Angeles County Sanitation Districts 
reclamation plants to supply reclaimed wastewater for spreading. The 
locally produced reclaimed wastewater is by far the district's cheapest 
and most reliable source of replenishment water. As of 1990, untreated 
MWD replenishment water cost $153.00 per acre-foot, whereas reclaimed 
water from the Whittier Narrows Reclamation Plant cost $7 per acre-foot, 
and reclaimed water from the San Jose Creek Reclamation Plant $9.37 
per acre-foot (CWBWRD Annual Survey Report, 1990). 

The replenishment district generally uses all the reclaimed wastewater 
it can each year. Limits on the amount of reclaimed wastewater it can 
spread are imposed by the Regional Water Quality Control Board and 
the state Department of Health Services. Relatively conservative limits 
were set initially until the effects of spreading reclaimed water could be 
studied over a number of years. Recently, the Regional Water Quality 
Control Board and the Department of Health Services have approved a 
series of increases in the allowed amounts of reclaimed water for spread
ing, so the district is now able to use up to 50,000 acre-feet of reclaimed 
water per year. Increased use of reclaimed water allowed the replenish
ment district to reduce its pump tax from $70 per acre-foot in fiscal 1988 
to $51 per acre-foot in fiscal 1990. The district's replenishment program 
now relics on the conservation of local runoff, the spreading of reclaimed 
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water, and the spreading of imported MWD water in roughly equal pro
portions in an average year. In 1991, the West Basin Municipal Water District 
and the city of Los Angeles signed an agreement to build a $200 million 
water reclamation facility in El Segundo to take more than 100,000 acre-feet 
per year of treated wastewater from the Los Angeles Hyperion Treatment 
Plant and reclaim it for irrigation, industrial use, and basin replenishment. 

The saltwater intrusion barriers have also had an unanticipated benefit 
as an additional source of freshwater replenishment. The water injected
in the barriers not only resists seawater encroachment, but eventually 
moves inland into the basin. At the same time, this inland movement 
of freshwater from the barriers has created a new problem. 

The course of the West Basin Barrier Project ran directly through the 
area of intruded seawater. When injection began and a freshwater mound 
formed along the coast, a large area of saltwater was trapped on the inland 
side of the freshwater mound. This trapped seawater underlies about 
10 square miles of the basin and amounts to about 600,000 acre-feet of 
water, or about 20 percent of the basin's usable storage volume. Pushed 
by freshwater injected at the barrier, the seawater wedge moves inland 
at a rate of about 300 feet per year (CWBWRD, 1986: 42). It has reached 
West Torrance and will reach Torrance by 1995. The replenishment
district, the West Basin Municipal Water District, the West Basin Water 
Association, and the county Department of Public Works studied the 
problem and discussed ideas for addressing it. The WBMWD has orga
nized a $3.5 million desalination plant project to be located in Torrance 
to treat the brackish water after its extraction. In the meantime, the county
Department of Public Works completed a $10 million upgrading of the 
injection barriers to prevent seawater from intruding farther. 

Analysis 
Problems in West Basin have been complex, interrelated, and continuing.
A solution worked out for one problem in some instances created or com
pounded another. It took considerable institutional innovation to organize 
a governance system that could develop and implement a basin manage
ment program to establish and maintain water level patterns that will bring
freshwater into the basin while keeping saltwater out. Ideas also were 
adapted from other southern California basins: users drew heavily on the 
Raymond Basin adjudication to curtail demand and adopted the pump tax 
from Orange County as a means of financing replenishment. Adapting these 
ideas from other basins to the particular circumstances of West Basin, and 
fitting them together with original arrangements to achieve a coherent basin 
management program was a substantial achievement in entrepreneurship. 
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The governance structure in West Basin, however, is not built around 
a single entrepreneur. Under West Basin's complex polycentric system, 
decisions are not made by a basin "manager," but by an array of water 
users and their association, the court, the Southern District office of the 
Department of Water Resources, the replenishment district, the municipal 
water districL, and the county Department of Public Works. Elements of 
this governance system interact with and must take into account the actions 
of other entities that are not part of West Basin's governance structure per 
se, such as the MWD, the Central Basin Water Association, and the Los 
Angeles County Sanitation Districts. These polycentric arrangements took 
time to develop and weave together. In doing so, West Basin water users 
relied on a rich supporting institutional stnuctu-e that enabled them to gather 
the information they needed, to design and create new institutional arrange
ments, and to implement and adapt a management program. 

Eliciting Information 
Even the complex problems of West Basin can be perceived relatively 
clearly today with the benefit of hindsight and all the information about 
the basin and its problems that has been gathered since 1905. Many of 
the organized efforts of water users had to be .. loted to obtaining that 
information, however. 

The West Basin Survey Committee was estabLhed by a small number 
of West Basin users in 1943 to investigate these problems. The West Basin 
Ground Water Conservation Group directed its Ways and Means Com
mittee to produce a report on the basin in 1945, which provided not only 
a common picture of the basin and its conditions, but recommendations 
for a basin governance system and the first elements of a management 
program. The West Basin Water Association's rules for voting and 
assessing dues elicited information from members about groundwater 
production. During the adjudication, the collection and dissemination of 
information about groundwater production and total water use were 
formalized with the designation of the watermaster as monitor for the 
basin. At the same time, the West Basin Water Association helped secure 
legislative approval of the Water Recordation Act, which provided infor
mation about the groundwater production necessary for the assessment 
of a pump tax in a nonadjudicated basin. 

Institutional Design 
In addition to developing their understanding of West Basin water 
problems, water users designed and established a governance system for 
the basin to devise and implement a basin management program. These 
institutional design activities were akin to fitting together the pieces of 
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a puzzle, only without a picture of what the completed puzzle should 
look like. 

Water users created several organizations, including the West Basin 
Survey Committee, the West Basin Ground Water Conservation Group,
the West Basin Water Association, the West Basin Municipal Water 
District, and the Central and West Basin Water Replenishment District. 
They took action in Sacramento to amend the Flood Control District Act 
and the California Water Code, and to pass the Water Recordation Act 
and the Water Replenishment District Act. They persuaded the Los 
Angeles County Board of Supervisors to authorize the creation of Flood 
Control District Conservation Zones I and II. Through the adjudication,
they used the court system to develop additional information about the 
basin and to establish a set of rules governing use of the basin (including
the establishment of firm, transferable pumping rights). In establishing 
the replenishment district, they developed arrangements for taxing
groundwater production and augmenting the supply of water to the basin. 
And in cooperation with the Los Angeles County Flood Control District 
(now the Department of Public Works), they designed a successful experi
ment for a freshwater barrier against the sea and developed the institu
tional arrangements to finance and operate it. 

Integration with Other Governance Systems 
Governance systems and management programs as complex as those in 
West Basin do not exist in isolation. Water users in West Basin have had 
to integrate their institutional arrangements with other sets of rules and 
organizations, including the MWD, the state, and the county. In addi
tion, the governance system in West Basin is integrated with the gover
nance system devised for the San Gabriel River watershed (see Chapter 7).

Interorganizational arrangements have been developed to keep the 
number of duplicated functions in the West Basin management program 
to a minimum. Elements of the governance structure in West Basin rely 
on each other and on other organizations to perform specialized func
tions. Some monitor basin conditions and water production and use, for 
example, and others provide supplemental water supplies or opeLak
physical facilities such as the spreading grounds and the barrier inje. • 
tion wells. 

Operation and Performance of the Management Program 
West Basin is managed with both demand and supply i,.mind.There are 
provisions for limiting pumping, on one hand, and for c.,_menting water 
supply and protecting against saltwater intrusion, on the other. West 
Basin is now part of a conjunctive-use system. Groundwater accounts 
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for only about 15 percent of total water use. The cities, water districts, 
private waler companies, and industrial users who do most of the ground
water puraping in tile basin rely on imported water for the greater part 
of their base supply. West Basin is drawn on for peaking and emergency 
purposes, as well as a small share of the area's freshwater supply. This 
system reserves West Basin for its more valuable uses. 

Compliance with the management program has been high. Users have 
observed the pumping limitations and have contributed to basin gover
nance and management through the payment of dues and pump taxes. 
Groundwater production has remained near or below the total adjudicated 
right since 1961 (see Table 6.1). Overextractions in excess of the emergency 
provisions of the judgment have been few and isolated, and no West Basin 
parties have been subject to sanctions for repeated violations of the pro
visions of the judgment. There have been no sanctionable failures to pay 
pump taxes or association dues in a timely fashion. 

The management program has been effective to date in improving 
and maintaining basin water conditions. Water elevations in most of the 
basin have stabilized at the levels to which they recovered after the interim 
agreement took effect in 1955, with additional increases in some parts 
of the basin and decreases in the Hawthorne area. 

The lowest underground water levels in West Basin today (70-80 feet 
below sea level) are maintained along the uplift to restore and maintain 
the water level differential across that divide. The restoration of that dif
ferential suggests that freshwater replenishment to West Basin probably 
has been restored to the amounts present in the 1940s-approximately 
30,000 acre-feet per year. 

The basin management program has been operated with low adminis
trative costs. Watermaster service costs have been kept to less than one 
dollar per acre-foot of water used in West Basin (Table 6.3). Only one 
dollar of the pump-tax rate per acre-foot shown in Table 6.2 goes to the 
replenishment district's general fund for administrative expenses; the 
remainder is used for water purchases. 

With respect to fiscal equity, program costs have been allocated among 
water users primarily on the basis of water production from the basin. 
Some administrative costs of the municipal water districts and the replen
ishment district, as well as the MWD, have been met from property taxes, 
which are not as directly related to benefits from the management program. 
At the same time, the portion of costs paid by these districts from property 
taxes instead of water sales or pump taxes has decreased over time. 

As for distributional equity, the We3t Basin adjudication undoubtedly 
drove some smaller pumpers out of groundwater production between 
1945 and 1965. There also are fewer parties and active pumpers today 
than in 1965 (see Table 6.4). As of 1990, there were seventy-three parties 
to watermaster service, only thirty-two of which are active pumpers. Since 



TABLE 6.3
 
West Basin Watermaster Expenditures, 1956-1990 (dollars)
 

Total watermaster 
Year expenditures 

1956 19,722 
1957 n.a. 
1958 17,114 
1959 17,620 
1960 16,507 
1961 23,123 
1962 34,180 
1963 24,784 
1964 25,403 
1965 39,143 
1966 39,707 
1967 26,644 
1968 39,620 
1969 26,971 
1970 34,810 
1971 42,275 
1972 47,547 
1973 44,947 
1974 45,406 
1975 49,821 
1976 61,819 
1977 59,942 
1978 68,038 
1979 72,942 
1980 79,032 
1981 103,075 
1982 118,998 
1983 120,099 
1984 127,794 
1985 157,101 
1986 186,346 
1987 189,597 
1988 195,713 
1989 179,829 
1990 208,298 

n.a. = Not available. 
a. By parties to watermaster service. 

Amount paid 
by parties 

9,861 
n.a. 
8,557 
8,810 
8,254 

11,562 
17,090 
12,392 
12,702 
19,572 
19,854 
13,322 
19,810 
13,486 
17,405 
21,138 
23,774 
22,474 
22,703 
24,911 
30,910 
29,971 
45,585 
48,871 
52,951 
69,060 
59,499 
60,050 
63,897 
78,551 
93,173 
94,799 
97,857 
89,915 

104,149 

Expenditures 

per acre-foot 


of groundwater 

extractionsa 


0.37 
n.a. 
0.33 
0.34 
0.31 
0.43 
0.58 
0.42 
0.42 
0.66 
0.65 
0.43 
0.64 
0.44 
0.56 
0.69 
0.73 
0.74 
0.83 
0.88 
1.04 
1.00 
1.17 
1.26 
1.38 
1.79 
2.07 
2.09 
2.40 
3.05 
3.41 
3.89 
4.31 
4.04 
4.49 

Expenditures 
per acre-foot 

of total 
water usea 

0.12 
n.a. 
0.09 
0.09 
0.08 
0.11 
0.16 
0.11 
0.11 
0.13 
0.14 
0.09 
0.14 
0.09 
0.11 
0.14 
0.15 
0.15 
0.15 
0.17 
0.20 
0.21 
0.24 
0.25 
0.26 
0.33 
0.39 
0.38 
0.39 
0.48 
0.61 
0.57 
0.59 
0.53 
0.67 

SOURCE: West Basin Watermaster Reports, 1956-1990. 
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TABLE 6.4 
West Basin Parties to Watermaster Service, Adjudicated Rights, and 
Active Pumpers and Nonparties, 1956-1990 

Parties to Groundwater Active Active 
Year watermaster service a rightsa pumpers nonparties 

1956 46 56,963 38 n.a. 
1957 44 56,491 39 n.a. 
1958 44 56,491 37 n.a. 
1959 44 56,527 36 n.a. 
1960 43 56,767 34 n.a. 
1961 42 56,985 32 n.a. 
1962 92 64,042 67 13 
1963 95 64,138 64 12 
1964 94 64,138 58 11 
1965 95 64,138 55 10 
1966 79 64,138 48 7 
1967 88 64,469 54 5 
1968 88 64,469 51 5 
1969 82 64,468 49 4 
1970 81 64,468 48 4 
1971 80 64,468 48 4 
1972 79 64,468 45 5 
1973 77 64,468 43 5 
1974 76 64,468 42 4 
1975 76 64,468 40 4 
1976 76 64,468 40 4 
1977 76 64,468 40 4 
1978 76 64,468 40 4 
1979 76 64,468 40 4 
1980 75 64,468 4 
1981 74 64,468 35 4 
1982 78 64,468 36 3 
1983 76 64,468 36 3 
1984 74 64,468 37 2 
1985 74 64,468 37 2 
1986 73 64,468 37 3 
1987 73 64,468 35 1 
1988 73 64,468 33 1 
1989 73 64,468 32 1 
1990 73 64,468 32 1 

n.a. - Not available. 
a. Under Interim Agreement, 1956-1961; under West Basin Judgment, 1962-1990. 
SOURCe: West Basin Watermaster Reports, 1956-1990. 
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the entry of the West Basin judgment, several small West Basin water 
users have abandoned production, most selling their adjudicated rights 
to other water users. Other owners of small adjudicated rights retain them 
but lease them to larger producers. Perhaps surprisingly, the reduction 
in the number of water rights owners and active pumpers has not 
markedly increased the concentration of West Basin water production,
which was highly concentrated before the adjudication of rights and the 
curtailment of pumping. 7 

This is not to say that West Basin has been perfectly preserved and 
managed. Litigation dragged on for sixteen years and cost millions of dollars 
before a stipulated judgment was finally attained, and even that judgment 
was appealed. In the time that passed, lasting damage was done to the basin. 
Today, the trapped seawater wedge and the instability of imported water 
supplies present West Basin users with new problems to solve. And, despite
its demonstrated ability to adapt to changes in basin cortitions, the basin 
management program has not incorporated some new ideas about basin 
operation. For example, little use is made of West Basin's available storage
capacity, so the basin may not be used as efficiently as it could. 

Nevertheless, a stable, self-governing system manages West Basin 
today as part of a conjunctive-use program tied in with imported water 
supplies. The Department of Water Resources no longer considers the 
basin to be critically overdrafted, new seawater intrusion has effectively
been halted, and replenishment has been placed on a permanent, effi
cient, and equitable basis. Those achievements represent a long step back 
from the brink since 1945. 

NOTES 
1. Because each MWD member agency receives a weighted representation 

on the district's board in proportion to its share of water sales, MWD directors 
were not interested in adding members representing relativeiy tiny constituencies,
although they were interested in annexations by larger areas such as the West
Basin. MWD Director Franklin Thomas testified before the Cplifornia Joint Legis
lative Committee on Water Problems in 1948: 

In general the policy with reference to annexation has been that an area 
seeking admission should be of such size that it would make a signifi
cant addition to the Metropolitan Water District and preferably it should 
overlie in a comprehensive way an underground water basin. Then 
annexation of that area would not leave islands or fringes of area, which 
might benefit by the adoption of the burden by a portion of the area of
the cost of the imported water, thereby easing the drain on the under
ground water so that the area which did not come into the district might, 
as the term has been used so frequently, "hitchhike" to water without 
paying its portion of the cost. 
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2. In the West Basin exchange pool, parties were required to offer the amount 
of water by which their rights to groundwater exceeded one-half their estimated 
total water need in the coming fiscal year, provided they could replace that amount 
from some other source. Water was to be offered at the replacement cost or less. 
Parties could voluntarily offer more water at a cost not exceeding WBMWD's cost 
for imported water. Parties without connections to a supplemental supply, or whose 
needs exceeded their rights plus the availability to them of imported supplies, could 
request additional pumping rights through the exchange pool. Through its thirty
five years of operation to date, receipts of exchange water rights have averaged about 
500 acre-feet per year and have ranged from slightly less than 100 acre-feet to 800 acre
feet in any year. The market for water rights leases has been more active than the 
exchange pool, largely because such leases negotiated between parties can extend 
for more than one year and can include the lessor's carryover right as well as the 
decreed pumping right. In 1990, 184 acre-feet of exchange water were sold, and there 
were nineteen water rights leases totaling 9,472.4 acre-feet. 

3. Dominguez Water Corporationet al. v. American Plant GrowersAssociation et al., 
Case 668965 in the Superior Court of the State of California in and for the County 
of Los Angeles. 

4. California Water Senice Conpany et al. v. Edward Sidcbothainand Son et al., 224 
C.A.2d 715, 37 Cal. Rptr. 1 (1964). The Sidebotham appe.l charged that the proceed
ings against it had been void since the death of its attorney in 1951, since it had never 
filed an appointment of a new attorney and allegedly had not received the written 
notices filed in the case subsequent to that date. The appellate court refused to over
turn the trial judge's evaluation of the evidence, which showed, among other things,
that Sidebotham had responded to a 1958 order for payment of its proportion of the 
referee's expenses, despite the fact that its attorney had been dead for seven years. 

5. Hawthorne's "holdout" strategy allowed it temporarily to pump less expen
sive groundwater and avoid purchasing more expensive imported water, but this 
short-term benefit came at a long-term price. While water levels elsewhere in the 
basin rose, levels in the Hawthorne area fell during the interim agreement and after 
the judgment and appeal; the pumping trough this created in the Hawthorne area 
is still there. Since it lost its appeal, Hawthorne has had to reduce its extractions 
and replace them with imported water anyway and continues to experience the 
longest pumping lifts and highest groundwater production costs in the basin. 

6. From 1961 through 1990, the general manager of the replenishment district 
served also as general manager of the Central Basin Municipal Water District. In 
1990, the Replenishment District Board appointed a separate general manager, and 
in 1991, the Central and West Basin Water Replenishment District moved into its 
own office in Cerritos. 

7. In 1950, there were 232 small pumpers (100 acre-feet per year or less), who 
accounted for 5 percent of groundwater production, and 19 large producers
(1,000 acre-feet per year or more), who accounted for 84 percent of groundwater
production. After the West Basin judgment was entered in 1961, there were 
16 producers of 1,000 acre-feet or more, who accounted for 87 percent of total pro
duction. As of 1990, there were 11 producers of 1,000 acre-feet or more (five oil 
companies, three private water companies, and three cities), whose groundwater
production was 95 percent of the total. The reduction in the number of active 
pumpers has been more dramatic than the increase in the concentration of West 
Basin water production. 
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Central Basin 
Developing a Polycentric 
Public Enterprise System 

in the Middle of a Watershed 

As West Basin water users learned, West and Central basins are so closely
related that it is nearly impossible to address problems in one without 
involving the other. Important aspects of collective action and institutional 
development in Central Basin were instigated by water users in West
Basin. Several individuals and water users in West Basin also played a
vital role in Central Basin. This does not mean that Central Basin water 
users did not attempt to develop their own solutions; they tried in partic
ular to avoid an adjudication of water rights within the basin by improving
the available supply of water. When an adjudication was deemed neces
sary, Central Basin users made improvements in the process using lessons 
learned in Raymond and West basins. 

Problems in Central Basin 
Like West Basin, Central Basin initially was developed for agriculture,
then underwent rapid urbanization during the first half of this century.
Today, its 277 square miles contain twenty-three cities and more than a
million residents. Population growth and urbanization brought increased 
groundwater production and wastewater export, and the loss of return
flows, water reuse, and natural replenishment. Urbanization left the Los
Angeles Forebay paved over and the Los Angeles River channel lined
with concrete, eliminating one of the two major recharge zones for Central
Basin aquifers and one of the two main stream channels through which 
water r, ght pe:rolate underground. With the development of the San
Gabilel Valley ups;ream from Central Basin, there was also less water 
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flowing out of the valley into the Montebello Forebay, the other impor
tant recharge zone for Central Basin aquifers.

Interestingly, the estimated consumptive use of water in Central Basin
actually declined during urbanization, from an annual average of 281,193
acre-feet through the 1930s to 265,420 acre-feet through the 1940s and
265,971 acre-feet through the 1950s. Groundwater extractions, however, 
rose from slightly more than 150,000 acre-feet in the mid-1930s to nearly
300,000 acre-feet at the end of the 1950s (California DWR, 1962: 78).
Wastewater exports increased during this period, averaging 112,250 acre
feet per year during the 1930s, 160,930 acre-feet per year during the 1940s,
and 235,029 acre-feet per year in the 1950s (California DWR, 1962: 87).
The Department of Water Resources calculated that Central Basin's annual 
overdraft under 1957 conditions was about 103,200 acre-feet, a little less
than the difference between wastewater exports in the 1930s and waste
water exports in the 1950s. 

Some of the increase in groundwater production in Central Basin can
be traced to the Raymond and West Basin adjudications in the 1940s and 
1950s. Under Raymond Basin's mutual-prescription solution, if a basin 
was adjudicated, the size of the users' groundwater rights would depend 
on their history of production. Water users in Central Basin and elsewhere
in southern California responded to this new set of rules by pumping 
as much water as they could use. 

Once begun, overdraft in Central Basin increased rapidly. The over
draft for 1945 was close to 12,270 acre-feet. The annual overdraft in 1950 
was 77,000 acre-feet, and in 1960, it was 149,200 acre-feet (CWBWRD,
1960: 19). In the Central Basin pressure area, water levels fell 100 feet 
through the 1940s and 1950s. By 1960, the accumulated overdraft in Cen
tral Basin totaled about one million acre-feet, which meant that 10 per
cent of the basin's storage capacity had been emptied. Along with West
Basin, Central Basin was placed on the state's "critical overdraft" list.


By 1950, groundwater levels in the Alamitos Gap at the southern tip

of Central Basin were 30 feet belo 
 . sea level. Saltwater had begun to flow
 
up the gap into Central Basin (Fossette, 1986: 125). By the spring of 1962,

seawater intrusion had proceeded 
more than 3 miles up Alamitos Gap
and threatened to invade Central Basin's major water-bearing aquifers. 

Developing an Association and 
Launching an Investigation 
In 1950, there were about 750 well owners in Central Basin, but only a 
handful of these-fewer than twenty-accounted for most of the ground
water production. These large pumpers were primarily cities and water 



130 Dividing the Waters 

companies whose continued prosperity depended heavily on a secure 
supply of water. The first efforts to understand and respond to Central 
Basin problems began within this small band of water suppliers. 

The city of Compton-a water producer in both Central and West basins 
and a defendant in the West Basin adjudication-invited representatives of 
Central Basin cities to a meeting in August 1949, along with the executive 
secretary and the Executive Committee chairman from the West Basin 
Water Association, and attorney Kenneth Wright. This meeting was the 
first forum at which the major users of Central Basin water aired their 
problems. They discussed possibilities that included adjudicating water 
rights and acquiring an imported water supply. The participants from 
West Basin offered their insights as "old hands at this sort of thing" 
(Fossette, 1986: 71). 

Shortly after this meeting, the city of Long Beach reported the first 
evidence of saltwater in Central Basin, on the inland side of the Newport-
Inglewood Uplift. Thi5 shocked many Central Basin water users, who 
thought their basin was protected from the sea by the fault zone. 

After additional meetings over the next several months, Central Basin 
water users formed the Central Basin Water Association (CBWA) on 
June 1, 1950. Structured and funded in much the same way as the West 
Basin Water Association, the CBWA provided the first forum for investiga
tion, communication, and collective decision making in Central Basin. 
The CBWA's seventeen original members accounted for about half of 
Central Basin groundwater extractions. The new association hired Carl 
Fossette as its executive secretary. He was also the executive secretary 
of the West Basin Water Association. Serving in both positions for several 
years, Fossette was "an essential communications link between the two 
associations" (Ostrom, 1965: 43n). 

One of the CBWA's first actions was to ask the State Water Resources 
Board for an investigation, to get "an authoritative and unbiased state
ment of water conditions within Central Basin" (Fossette, 1986: 109). The 
report, published in 1952, indicated that basin water conditions were 
significantly worse than expected. The association distributed copies of 
that report to Central Basin water producers immediately. 

The first referee report in the West Basin adjudication also appeared 
in 1952 and was eagerly reviewed by Central Basin users, who gleaned 
three important lessons from it. First, the referee had recommended a 
two-thirds reduction in groundwater extractions, which meant that the 
outcome of adjudication could be much more restrictive than in the 
Raymond Basin case. Second, it had taken the referee six years to com
pile its report, and a similarly detailed history of Central Basin was bound 
to take even longer, since it was larger and had more producers. Third, 
the entire cost of the investigation was being charged to the parties, 
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which could add hundreds of thousands of dollars to the litigation costs 
(Fossette, 1986: 107). 

Central Basin water producers concluded that they had little to gain
and much to lose from adjudication. The strategy of the Central Basin 
Water Association was to try to avoid an adjudication. Instead, the CBWA 
decided to try increasing the available water supply in the basin. Members 
believed that they could avoid an adjudication through this action 
(Fossette, 1986: 107-8). 

Supplemental Supplies and Artificial Replenishment 
In the early 1950s, CBWA members believed that if water users had direct 
service connections to imported water from MWD, they would reduce 
their pumping (CBWA, 1961: 4). Members did not yet recognize that the 
sequence of cause and effect ran in the opposite direction. In the Raymond 
and West basins, it was reduction of pumping that led to increased use 
of imported water, not the other way around. Nevertheless, association 
members were correct about the timing of these matters: they first had 
to acquire imported water supplies before they could achieve any wide
spread reduction of pumping. 

The 1952 investigation by the State Water Resources Board concluded 
that, at 1950 demand levels, the Central Basin overdraft could be alleviated 
by importing for direct use up to 77,000 acre-feet of water per year, in 
addition to supplies already being imported by MWD members Compton,
Long Beach, and Los Angeles. Before that much imported water could 
be acquired, however, the remainder of Central Basin would have to be 
annexed to MWD. As in West Basin, MWD preferred to annex the entire 
area rather than the individual communities. The CBWA planned to form 
a municipal water district for this purpose. With the participation and 
advice of the "old hands" from West Basin, the CBWA collected 
signatures on petitions calling for the formation of the Central Basin 
Municipal Water District (CBMWD). 

A special election on the district's formation was set for December 15,
1952, five years after the successful election to form the West Basin 
Municipal Water District. In Central Basin, a consensus about the need for 
the district had already been achieved among the cities and other major water 
users, and there was no organized opposition by the time the election was 
held. Residents voted 6 to 1 for a Central Basin Municipal Water District. 

After the MWD Board approved the annexation of the CBMWD, the 
issue of annexation was placed before the voters. After another petition
drive, another special election was scheduled on annexation to MWD. 
This election was held on September 21, 1954, and favorable votes pre
vailed by a 3-to-1 margin. The Central Basin Municipal Water District 
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became the second largest member of MWD, entitled to four directors on 
the thirty-six-member board. Colorado River water began to flow to Central 
Basin water suppliers in 1955. 

Central Basin water users had access to imported water, but ground
water production continued to expand and basin water supply conditions 
did not improve. Still hoping to avoid an adjudication and limitation of pump
ing rights, and spurred by the desire of West Basin water users to increase 
the freshwater inflow to their basin, Central Basin water users worked dur
ing the remainder of the 1950s to further improve their water supplies. 

As explained in Chapter 6, the concern of West Basin water users 
over the loss of freshwater replenishment from Central Basin provided 
the impetus for a program of artificial replenishment at the Montebello 
Forebay in Central Basin. The construction of the Whittier Narrows Dam 
and the Los Angeles County Flood Control District (LACFCD) water
spreading grounds adjacent to the Rio Hondo and the San Gabriel rivers 
in the forebay area provided the physical facilities for a program of water 
impoundment, controlled release, and spreading for maximum percola
tion and minimum waste. Conditions in Central Basin were ripe for such 
an undertaking; the falling water level in the Central Basin pressure area 
had created a sharp enough hydraulic gradient to allow groundwater to 
move rapidly from Montebello Forebay to the pressure area. 

The artificial replenishment program was initiated with funds from 
LACFCD Conservation Zone I. From 1953-54 through 1962-63, the Zone I 
program purchased and spread more than 500,000 acre-feet of imported 
water in the Montebello Forebay (Table 7.1). Thereafter, the water associa
tions in Central and West basins iointly designed and secured voter 
approval for the Central and West Basin Replenishment District to take 
over the artificial replenishment program. 

The artificial replenishment programs of Zone I and the replenish
ment district significantly offset the loss of freshwater supplies to Cen
tral and West basins and reduced the accumulated overdraft in Central 
Basin from more than I million acre-feet in 1960 to less than 600,000 acre
feet in 1965. Despite these measures of effectiveness, however, the associa
tion's supply-oriented program remained incomplete. 

The San Gabriel River Adjudication 
An equally important source of freshwater supply to Central Basin was 
the flow from the San Gabriel Valley into Central Basin through Whittier 
Narrows. Central Basin users viewed the loss of this supply as a serious 
threat to the viability of the basin. Yet, through the 1950s rapid develop
ment and population growth in the upper part of the San Gabriel Valley 
brought increased groundwater production there, while reducing the 



TABLE 7.1
 
Water Spreading at Montebello Forebay, 1954-1990 (acre-feet)
 

Local 
Year runoff 

1954 n.a. 
1955 n.a. 
1956 n.a. 
1957 n.a. 
1958 n.a. 
1959 n.a. 
1960 n.a. 
1961 n.a. 
1962 n.a. 
1963 4,520 
1964 5,609 
1965 8,301 
1966 46,779 
1967 60,971 
1968 40,390 
1969 104,222 
1970 55,440 
1971 41,781 
1972 23,778 

Imported water 
purchased

by LACFCD 

30,000 
24,800 
54,500 
50,000 

105,100 
54,400 
80,900 
80,800 
39,500 

4,800 
0 

75,456 
67,812 
74,060 
66,592 
12,529 
26,651 
46,714 

0 

Imported water 

purchased


by CWBWRD 


66,400 

168,600 
75,800 

104,902 
84,672 
53,847 
10,180 
28,799 
5,251 

43,100 
25,420 
34,400 

Reclaimed 
water 

1,178 
12,405 
13,258 
14,548 
15,056 
16,224 
18,275 
13,877 
17,158 
19,495 
17,543 

Makeup 
water from 
San Gabriel CBMWD Total 

n.a. 
n.a. 
n.a. 
n.a. 
n.. 
n.a. 
n.a. 
n.a. 
n.a. 

97,525 
123,769 
182,977 

6,500 189,994 
0 161,435 
0 
0 

154,056 
135,879 

0 142,349 
0 133,410 
0 75,721 

(continued) 



TABLE 7.1 (continued) 

Local 
Year runoff 

1973 44,835 
1974 29,796 
1975 29,665 
1976 23,551 
1977 26,309 
1978 114,400 
1979 68,600 
1980 78,633 
1981 35,120 
1982 39,980 
1983 102,713 
1984 70,067 
1985 47,310 
1986 55,256 
1987 27,086 

1988 37,811 

1989 9,575 

1990 2,098 


n.a. = Not available. 

Imported water 

purchased 


by LACFCD 


0 
0 
0 
0 
0 
0 
0 
0 

3,300 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Imported water 

purchased 


by CWBWRD 


71,900 
68,200 
71,900 
50,783 

9,300 
39,900 
66,351 
10,200 
28,700 
29,999 
39,751 

1,500 
40,600 

21,500 
44,468 

40,276 
49,052 
56,611 

Reclaimed 
water 

21,949 
21,393 
21,884 
21,466 
22,863 
19,252 
22,457 
24,383 
26,109 
29,418 
17,035 
27,784 
26,998 
25,314 
34,321 
39,946 
50,522 
47,054 

Makeup 
water from 
San Gabriel 

0 
0 
0 
0 

14,500 
0 
0 

10,900 
31,500 
30,900 
8,900 

20,800 
0 
0 
0 
0 
0 
0 

CBMWD Total 

20,000 158,684 
23,900 143,289 

0 123,449 
0 95,800 

6,900 79,872 
0 173,552 
0 157,408 
0 124,116 
0 121,759 
0 130,297 
0 168,399 
0 120,151 
0 114,908 
0 102,070 
0 105,875 
0 118,033 
0 109,149 
0 105,763 

SouicE: Central Basin Watermaster Reports, 1963-1990. 
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inflow to Central Basin. Rising water passing from the Main San Gabriel 
Basin to the Central Basin at Whittier Narrows decreased from an average
of 74,557 acre-feet per year during the 1940s to an average of 15,164 acre
feet per year during the 1950s. 

In the late 1950s, water users in the Main San Gabriel Basin still had 
not gained access to a supplemental water supply. This displeased water 
users in the Lower Area of the San Gabriel River watershed (Central and 
West basins): The Lower Area hid acquired a supplemental water supply
by joining MWD at a cost of approximately $76 million, and Lower Area 
water users resented their Upper Area counterparts for using all of the local 
water and not paying for a supplemental source (Jorgensen, 1967: 58).

Using a combination of encouragement and threats, Lower Area water 
users tried to induce those upstream in the Main San Gabriel Basin to follow 
the process used twice in the Lower Area: namely, to organize a water 
association, form a municipal water district, annex to MWD, and contribute 
to the cost of supplying the region with supplemental water. After the Cen
tral Basin Municipal Water District annexed to MWD in 1954, the CBV.'A 
invited major Upper Area water users to a luncheon meeting in the Upper
Area, at the Rainbow Angling Club in Azusa, on January 22, 1955.1 The 
meeting was attended by about forty producers, including representatives
of the Upper Area cities of Alhambra, Arcadia, Azusa, Covina, Duarte,
El Monte, La Puente, Monrovia, Monterey Park, and Sien'i Madre. 

Robert J. Furlong, mayor of Vernon and CBWA president, presided
at the meeting. He and the other CBWA directors shared accounts of their 
experiences in the Lower Area. They recommended that a discussion be 
opened between the two areas concerning the water supply of the San 
Gabriei River system. They recommended that the Upper Area Producers 
form a representative water association to facilitate that discussion. And 
they hinted that the probable alternative to such action by the Upper Area 
would be a lawsuit by Lower Area producers to settle the issue of rights
to water supplies in the San Gabriel River watershed. 

The Upper Area producers formed the Upper San Gabriel Valley
Water Association. They, too, hired Carl Fossette as their executive secre
tary. As described in Chapter 8, they discussed organizing a water district 
to annex to MWD. Chapter 8 describes their deliberations. Eventually,
Lower Area water users grew impatient with the pace of action in the 
Main San Gabriel Basin. On October 16, 1958, Brennan Thomas, general 
manager and chief engineer of the Long Beach Water Department and 
a member of the CBWA Executive Committee, issued a press release 
through the Whittier News announcing that the city of Long Beach 
intended to seek an injunction to restrain Upper Area pumping.

The Board of Water Commissioners of the city of Long Beach directed 
Thomas to line up other Lower Area parties as co-plaintiffs for future legal 
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action against the Upper Area. In the Spring of 1959, the city of Compton 
and the Central Basin Municipal Water District agreed to join Long Beach 
in an action against the Uppey Area producers. The originel complaint 
in the case of Board of Watey Commissioners of the City of Long Beach et al. 
v. San GabrielVallei Water Comipany et al. was filed in Superior Court on 
May 12, 1959. It named twenty-five defendants (nine cities, fourteen 
private water companies, and two county water districts), all of which 
were known major water producers in the Upper Area, and who 
accounted for about 75 percent of total water production above Whittier 
Narrows (Jorgensen, 1967: 65). The complaint alleged that increased water 
production by these defendants had led to the removal of more water 
from the Upper Area than was being replenished annually, thereby caus
ing harm to the Lower Area. The plaintiffs requested a determination of 
the Upper Area parties' water rights, and an injunction restraining them 
from interfering with the rights of the Lower Area to San Gabriel River 
system water.2 The case was assigned to Judge Virgil Airola. 

The Upper San Gabriel Valley Water Association had begun to 
organize a joint defense for Upper Area pumpers even before the com
plaint was filed. The association's Executive Committee chose a special 
attorneys' committee composed of existing counsel for many of the Upper 
Area producers and directed the committee to select a chief counsel. As 
recalled by a participant observer, thp selection of chief counsel reflected 
the attitude of the defendants on their approach to the case: 

Att, ney John B. Surr, of the firm of Surr & Hellyer, San Bernardino, 
was selected unanimously. Mr. Surr was asked during the interview how 
many court cases he had won. He replied that he had not won any court 
cases involving water disputes-all had been settled out of court! 
(Jorgensen, 1967: 67) 

Surr was authorized to appoint engineers and geologists to assist him. 
Thomas Stetson was selected as consulting engineer for the defendants, 
and Dr. John F. Mann as consulting geologist. In the Lower Area, the 
plaintiffs retained the legal services of the firm of Burris and Lagerlof, 
with Stanley Lagerlof as chief counsel, and the engineering services of 
Bookman, Edmonston, and Gianelli, with Max Bookman as the principal 
consulting engineer. Elmer Marliave was consulting geologist. 

Once the complaint was filed, settlement negotiations began. Early 
meetings of the professional staffs for the Lower and Upper areas proved 
unfruitful. In May 1960, Brennan Thomas suggested that the Upper and 
Lower areas appoint five-member lay negotiating committees. Thomas 
became chairman of the plaintiffs' negotiating committee, which also 
included Hilton Harris from the city of Compton, and Marshall Bowen, 
Milo Dellman, and Hamilton Robinson representing the Central Basin 
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Municipal Water District. The Upper San Gabriel Valley Water Associationdirected Chief Counsel John Surr to appoint a defendants' negotiatingcommittee. Surr appointed David Fiscus from the California Water andTelephone Company (chairman), M. E. Moseley from the San GabrielValley Water Company, Ira Calvert from the Azusa Valley Water Company, J. Ercel Cleminson of the city of El Monte, and Alfred W. Jorgensen
of the city of Monrovia. 

The ten members of the lay negotiating committees were no strangers.
As Alfred Jorgensen of the defendants' committee recalled: 

All ten of the committee members were active in the Southern California
Water Utilities Association, which met monthly; the American WaterWorks Association, which had two or three meetings a year; the Irrigation Districts Association which met twice a year; the California MunicipalUtilities Association which met annually, as well as other special water 
organizations. 

Many conversations about this lawsuit took place at these meetings.
(Jorgensen, 1967: 92-93) 

The first joint meeting of the lay negotiating committees occurred onJuly 6, 1960, at the Central Basin Municipal Water District offices inDowney. That meeting had three important outcomes. First, accordingto Jorgensen (1967: 70), "both sides earnestly stated that they did desireto reach a settlement and not go to court. Brennan Thomas suggestedti.at a solution might be either a guaranteed flow through the Narrows(which was used ultimately for the basis of settlement), or a production
limit on the defendants." 

Second, only the lay committee members were present; the professional staffs were not invited. The lay negotiators mutually agreed to leavethe lawyers and engineers out of their direct negotiations at joint meetings.Only occasionally were professional staff invited to attend, and then

usually with 
a "speak only when spoken to" condition.

Third, the negotiating committees agreed to have their respective consulting engineers, Bookman and Stetson, perform a joint engineeringreconnaissance study. They were instructed to investigate and agree uponengineering data concerning the water flow from the Upper Area to theLower Area through Whittier Narrows, and quantities of water produced
on each side of the Narrows. This early move ensured a shared pictureof the interbasin water supply situation. There were no joint negotiating
committee meetings from October 1960 through March 1961 while the 
engineers worked on the study.

The Bookman-Stetson Joint Engineering Reconnaissance Study wascompleted in March 1961. It "became the basic reference book throughoutthe negotiations" (Jorgensen, 1967: 76; see also Fossette, 1986: 190). After 
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four more joint negotiating committee meetings in April, May, and June, 
a breakthrough occurred at a joint meeting on July 11, 1961, where the 
defendants' committee presented what became known as the "usable 
water" plan. The defendants proposed to guarantee a certain flow of water 
to the plaintiffs through Whittier Narrows. The amount initially discussed 
was 99,900 acre-feet per year, composed of any combination of surface 
water, subsurface water, and rising water. 

Th2re were significant advantages to the usable water plan. First and 
foremost, it did not require a water rights adjudication among the indi
vidual upstream defendants in order to satisfy the downstream plaintiffs' 
needs. Their needs were met as long as the Lower Area received its 
guaranteed flow from the Upper Area. Second, the plan was relatively 
simple and unambiguou Measurable quantities of water would be 
promised to the Lower Area, and measurements could be made at just 
a few locations to determine whether the promised amount had passed 
through the Narrows. Third, the plan encouraged the Upper Area parties 
to work with the flood control district to conserve as much stormwater 
as possible, in order to maximize natural flows to the Lower Area and 
keep large and unusable storm flows from rushing through the Narrows 
and wasting to the ocean. 

At the next joint meeting, on July 26, the negotiating committee 
members agreed to the usable water approach. The plaintiffs' committ2e 
undertook a first draft of a Statement of Principles for Settlement. The 
statement was reviewed at the next joint meeting, on September 19, 1961. 
After a few modifications, on September 26, 1961, the members of the 
negotiating committees signed the Statement of Principles for Settlement. 

Early progress of the negotiating committees had been swift, but they 
had agreed only to the barest of principles on which to base a settlement. 
Most of the details remained to be determined. That process consumed 
another four years. During 1962 and the first half of 1963, the details of 
determining what would count as usable water, what would count as 
unusable water, how to calculate the amounts of each, how deficiencies 
would be made up, who would pay for them, and so on, emerged at 
meeting after meeting, slowing the negotiating process to a crawl. 

The question of making up deficiencies involved the new Upper 
San Gabriel Valley Municipal Water District (USGVMWD), which covered 
most of the Main San Gabriel Basin. The USGVMWD had been annexed 
to MWD, and therefore became an important element in the negotiations 
between the Upper and Lower areas. 

The USGVMWD also had some important connections with the 
Lower Area. The general manager of the district was Carl Fossette. 
Fossette was also general manager of the Lower Area co-plaintiff, Central 
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Basin Iunicipal Water District, general manager of the West Basin 
Munic'.pal Water District, general manager of the new Central and West 
Basin Water Replenishment District, and executive secretary for the West 
Basin, Central Basin, and Upper San Gabriel Valley Water associations. 
Ralph Helm was the attorney for the USGVMWD. He was also attorney
for the Central Basin Municipal Water District. Thus, Fossette and Helm 
were e.nployed by both the Lower Area plaintiffs and (most of) the Upper
Area defendants throughout the San Gabriel River litigation.

The Upper Area chief counsel, John Surr, invited Carl Fossette to a 
defendants' negotiating committee meeting or, May 29, 1963. At that 
meeting, the committee agreed to involve Fossette, who worked for and 
had the trust of both sides, in a new push toward a settlement. At the 
next joint negotiating committees' meeting, on June 6, the participants
agreed to bring Fossette into the negotiations as a neutral and well
regarded middleman. Fossette was assigned to draft a new settlement 
agreement, incorporating points of agreement reached so far, and devis
ing language to resolve the remaining differences. 

Fossette worked on the draft for the rem-inder of the summer of 1963. 
At the end of the summer, he suggested-and the negotiating commit
tees agreed to engage in-one "prolonged, uninterrupted effort" to reach 
an agreement. 3 The committee members and their professional staffs of 
attorneys, engineers, and geologists went into a "lock-up session." On 
Wednesday, September 11, 1963, they arrived at the Edgewater Inn in 
Long Beach and announced their intention to "stay there until we reach 
agreement" (Fossette, 1986: 191).

The first full day of the session was difficult: Brennan Thomas, chair
man of the plaintiffs' negotiating committee, walked out of the afternoon 
session. Everyone reconvened on the morning of the second day,
however, and over the next several days they settled into a pattern,
 
described by Fossette:
 

After early breakfasts, talks extended until lunch, followed by sessions 
until dinner hour. Even at the dinner hour, the participants were busy 
discussing strategy. This schedule of negotiating and wrestling with 
problems continued for several days. After each session, it was necessary 
for Fossette and [secretary Ruth] Getches to redraft and retype the 
documents which had been amended, or simply reworded, and agreed 
upon. The next day, fresh documents were supplied for reconsidera
tion. (Fossette, 1986: 191-92) 

In the last afternoon session of the fourth day, the negotiating com
mittees agreed to split the difference in the alternative proposals for the 
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amount of the Lower Area's total usable water entitlement. After one more 
day was spent on the language, the parties and staff left the Edgewater 
Inn on Sunday, September 15, 1963, with a settlement agreement. 

A stipulation for judgment and form of judgment were drafted. Two 
engineering exhibits were included: a map of Whittier Narrows prepared 
by Max Bookman's firm, and the information compiled by Bookman and 
Thomas Stetson during the joint engineering reconnaissance study in 
1961. At three joint meetings in January and February 1964, some remain
ing language problems were resolved and the settlement documents and 
engineering exhibits were agreed to by March. All documents were agreed 
upon in final form by the two negotiating committees by the time of a 
joint meeting held on July 6. 

Meetings in the spring and summer of 1964 turned to two issues: the 
need for a validation lawsuit to ensure the legality of the settlement 
reached by the parties, and the possibility of setting up a reimburse
ment contract among the Upper Area parties that would identify the 
Upper San Gabriel Valley Municipal Water District as the guarantor of
"makeup water" to the Lower Area. The upper district was the logical 
choice, but it did not include all upstream water producers, most notably 
the cities of Alhambra, Azusa, and Monterey Park. Furthermore, the 
Lower Area's complaint had not included all Upper Area water producers 
and water rights owners, and the named defendants were reluctant 
to commit themselves to delivering usable water to the Lower Area on 
behalf of the entire Upper Area. Also, the upper district was not autho
rized to collect a pump tax, which would have been the fairest means 
of collecting funds from Upper Area water users for makeup water pur
chases. Finally, since the upper district was not itself a water producer, 
it had not been named in the plaintiffs' complaint and was not a party 
to the suit. 

On August 24, 1964, the upper district was brought into the Long
Beach case as an intervener, by and on behalf of all owners of water 
rights and land within its boundaries, save for those named defendants 
who were representing themselves. This allowed commitments between 
the upper district and the Lower Area to become part of the judgment. 

The upper district and the Upper San Gabriel Valley Water Associa
tion successfully appealed to the state legislature to give the upper district 
authority to levy a pump tax on upper district water production. The Muni
cipal Water District Act of 1911 was amended, effective September 17, 1965, 
to authorize the collection of a pump tax by any municipal water district 
in the state of California that had an obligation to deliver makeup water 
to downstream users under the provisions of a court judgment. That 
amendment, of course, defined a set with only one member: the Upper 
San Gabriel Valley Municipal Water District. 
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With these changes, the parties in the Upper Area had worked out 
a set of institutional arrangements for meeting their obligations to the 
Lower Area. The parties proceeded quickly to a signing of the settlement 
documents on September 15, 1964. At the last joint negotiating commit
tee meeting, on December 7, 1964, everyone agreed that the language
in the settlement documents was final (Jorgensen, 1967: 103). 

Through the winter months of December 1964 and January and 
February 1965, meetings were held in various locations along the San 
Gabriel River system to explain the judgment and the various arrange
ments it entailed. The settlement documents were filed with the Superior 
Court on February 10, 1965. Judge Airola had been succeeded on the case 
by Judge Edmund Moor, who signed and entered the stipulated judg
ment. On May 21, 1965, a validation case, CentralBasin MunicipalWater 
Districtv. Fossette, 235 C.A.2d 689, 45 Cal.Rptr. 651 (1965), was filed with 
the District Court of Appeal. On September 24, 1965, the stipulated judg
ment in the San Gabriel River adjudication was ruled valid, bringing the 
proceedings to an end. 

More than ten years had passed since the original Azusa meeting 
called by the Central Basin water users. The San Gabriel River judgment
had been reached at the end of about six and a half years of legal pro
ceedings, with a total cost of about $585,000 ($192,000 plaintiffs' costs, 
and about $392,000 defendants' costs; see Jorgensen, 1967: 57). 

The San Gabriel River Judgment 
The Long Beach judgment, as it is known, has operated without formal 
modification since 1965. It has provided a representative structure for self
governance of the San Gabriel River watershed. It also has provided a 
stable and effective program for managing the allocation of San Gabriel 
River water supplies between the Upper and Lower areas. In 1975, the 
San Gabriel River Watermaster reported, "Experience gained under the 
Judgment indicates that the objectives sought are being realized" (San 
Gabriel River Watermaster, 1975: 2). After nineteen years of operation, 
watermaster member Thomas Stetson wrote, "We are now completing 
the nineteenth water year under the Watermaster service with no signifi
cant problems in its operations" (Stetson, 1985: 8). 

The San Gabriel River Watermaster 
The judgment is administered by the court-appointed San Gabriel River 
Watermaster. This time, the watermaster was not the Southern District 
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office of the state Department of Water Resources. The water users along 
the San Gabriel River system wanted to administer their division of the waters 
themselves. They also wanted a structure that would provide for represen
tation of, and decision making by, both the Upper and Lower areas. They 
agreed on a three-member watermaster, with a representative chosen by the 
Upper Area, one chosen by the Lower Area, and one chosen by both areas. 

The original San Gabriel River Watermaster was composed of Max 
Bookman, representing the Lower Area, Thomas Stetson, representing 
the Upper Area, and M. E. Salsbury, representing both. The selection of 
these three men lent continuity and stability to the operations under the 
judgment. Bookman and Stetson had been the Lower Area and Upper 
Area engineers and were familiar with the physical solution prescribed 
in the judgment. Salsbury was the chief engineer of the Los Angeles 
County Flood Control District, which provides most of the data used to 
determine the quantities of water delivered under the judgment and owns 
and operates most of the spreading grounds and water impoundment 
facilities in the Upper Area.' Salsbury had extensive knowledge of the 
San Gabriel River system, as well as the trust and regard of water users 
above and below Whittier Narrows. The San Gabriel River Watermaster 
has used the office of Bookman-Edmonston Engineering on North Brand 
Boulevard in Glendale for a mailing address and meeting place since 1965. 

These three original members served together as the San Gabriel River 
Watermaster for nineteen years. In 1985, M. E. Salsbury (who had long
since retired from the flood control district) retired from his watermaster 
duties and was replaced by Howard Haile, another former chief engineer 
for the flood control district. In 1986, Max Bookman retired and was 
replaced by Richard Rhone, an engineer with Bookman's firm, Bookman-
Edmonston Engineering. Stetson, Haile, and Rhone continue to serve as 
the San Gabriel River Watermaster, so the three-person watermaster has 
had only five members since 1965. 

Costs of the San Gabriel River Watermaster are distributed by formula 
among Upper and Lower area parties. The Upper Area bears half of the 
costs (billed to the upper district; now reimbursed by the Main San Gabriel 
Basin Watermaster). The Lower Area bears the other 50 percent, appor
tioned among the three Lower Area plaintiffs as follows: Central Basin 
Municipal Water District, 41.2 percent; Long Beach, 7.125 percent; and 
Compton, 1.675 percent. San Gabriel River Watermaster expenditures for 
the administration of the Long Beach judgment have ranged from 7 to 
33 cents per acre-foot of usable water entitlement since 12 (Table 7.2). 

Usable Water 
The amount of usable water to which the Lower Area is entitled under 
the Long Beach judgment in any given year depends on rainfall conditions 
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TABLE 7.2 
San Gabriel River Watermaster Budget and Expenditures (dollars) 

Water year Budget Expenditures 

1966 15,000.0n 11,564.82
1967 -2,500.00 10,959.17
1%8 14,500.00 9,004.48
1969 14,500.00 9,462.41
1970 14,000.00 13,423.23
1971 13,000.00 13,439.20
1972 13,000.00 6,890.78
1973 12,000.00 6,434.77
1974 12,800.00 9,878.32
1975 14,700.00 14,752.60
1976 17,900.00 16,358.76
1977 22,000.00 20,085.05
1978 22,000.00 17,671.41
1979 23,000.00 25,443.24
1980 27,000.00 18,285.37
1981 32,000.00 22,125.67
1982 40,000.00 23,041.84
1983 31,000.00 27,012.73
1984 36,000.00 36,519.23
1985 40,000.00 35,944.89
1986 44,000.00 40,709.25
1987 48,000.00 32,779.73
1988 48,000.00 44,140.47
1989 52,000.00 47,954.44 

SOURCE:San Gabriel River Watermaster Annual Reports. 

in the San Gabriel Valley. The Lower Area is entitled to a long-term 
average of 98,415 acre-feet of usable water per year, which is keyed
to the long-term average annual rainfall in the San Gabriel Valley of
18.5 inches. Using those averages as midpoints, annual usable water 
entitlement amounts were calculated for rainfall amounts from 14.0 to
25.0 inches, in increments of one-tenth of an inch. A table incorporated
with the judgment lists the Lower Area entitlement for each rainfall 
amount. Thus, once the rainfall figure for a given year is arrived at, any
party can look up the Lower Area's water entitlement for that year in 
the table in the judgment. 

Rainfall is measured at four precipitation stations in the San Gabriel
Valley. The amounts recorded at these four stations are averaged to obtain 
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a rainfall figure for the valley as a whole. To reduce the variability from 
year to year, that rainfall aN erage is combined with the rainfall averages 
for the previous nine years to obtain a moving average. This moving 
average is the rainfall amount used to calculate the Lower Area's usable 
water entitlement. 

This entitlement is compared with the amount actually received across 
Whittier Narrows from the Upper Area. Usable water is calculated from 
measurements of surface and subsurface flow, water exported to the 
Lower Area, replenishment water, reclaimed water, and makeup water 
and estimates of unusable surface flows and recirculation of measured water. 
In all, more than twenty measurements and variables are calculated. 

The judgment also provide- a Jystem of accrued debits and credits 
to account for differences between the annual entitlements and the 
amounts of usable water received by the Lower Area. The Upper Area 
is credited for amounts of usable water received by the Lower Area in 
excess of the annual entitlement and debited for amounts by which it falls 
short. Accrued credits are simply maintained "on the books" from year 
to year until used up by subsequent debits; however, accrued debits must 
be acted upon by the Upper Area's provision of makeup water to the 
Lower Area. 

Makeup Water 

When a water year results in an accrued debit, the Upper Area must 
supply makeup _ -ier to the Lower Area in the following water year. 
Makeup water must be of usable quality and can consist of surface 
deliveries of supplemental imported water or reclaimed water. The Upper 
Area's makeup water obligation for a given water year is either one-third 
of the accrued debit, or enough to reduce the accrued debit to no more 
than 25,000 acre-feet, whichever is greater. Lower Area entitlements, 
usable water i'eceived, accrued debits and credits, and makeup water 
received are shown in Table 7.3. Because of its low cost and high quality 
compared with other local or imported water sources, reclaimed water 
from the Whittier Narrows or San Jose Creek reclamation plants is pur
chased by the Upper Area whenever possible for delivery as makeup 
water to the Lower Area. 

Long-Term Accounting 
The judgment also provides for a long-term accounting procedure, which 
represents an attempt to keep the average amount of usable water supplied 
to the Lower Area close to the long-term average of 98,415 acre-feet per year. 
A long-term accounting must be made each fifteen to twenty-five years. The 
particular year the accounting occurs depends on rainfall conditions. 
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TABLE 7.3 
Lower Area Annual Entitlement, Usable Water, and Makeup Water 
Received by Lower Area, and Accrued Credit or Debit of Upper Area, 
1963-64 through 1988-89 (acre-feet) 

Lower Area Usable water Makeup water Accrued credit 
annual received by received by or debit (+/-)

Year entitlement Lower Area Lower Area of Upper Area 

1964 67,200 40,975 0 -26,225

1965 68,000 34,743 13,257 -46,227
 
1966 70,300 71,272 21,017 -24,238

1967 78,700 80,653 14,735 -7,550 
1968 67,200 61,728 7,425 -5,597
1969 84,000 162,228 5,597 +78,228 
1970 84,000 86,761 
 0 + 80,989
 
1971 90,200 71,922 0 
 +62,711

1972 79,500 53,989 0 + 37,080

1973 87,100 78,475 0 +28,455

1974 92,500 57,369 0 -6,676

1975 92,500 58,779 2,834 -37,563
 
1976 87,100 58,687 14,637 -51,339

1977 78,700 70,116 26,901 -33,022

1978 96,200 153,864 18,002 + 42,664
 
1979 a 91,500 110,226 0 n.a.
 
1980 107,600 137,175 
 2 1,55 9b + 29,575
 
1981 105,700 85,917 
 45 ,80 9b +9,792
 
1982 111,900 
 94,823 4 2 ,18 0b -7,285 
1983 122,200 185,014 32,089 c +62,814 
1984 118,600 99,725 
 3 3,5 89 b +43,939 
1985 118,100 0
90,965 +16,804
1986 123,900 119,457 0 + 12,361 
1987 121,000 63,192 0 -45,477

1988 106,300 85,251 20,477 -46,049
1989 98,800 70,280 21,190 -53,379 

a. Lower Area annual entitlement for water year 1979 calculated by the author; not reported in the Water
master Annual Report, owing to long-term accounting period.
b. Makeup water deliveries made to satisfy long-term accounting requirements; not accounted in calcula
tion of accrued debit or credit, which is based on annual data. 
c. Makeup water received by the Lower Area to satisfy long-term accounting requirements amounted 
to 24,804 acre-feet; the remaining 7,285 acre-feet were received by the Lower Area to satisfy the accrued
 
debit from water year 1981-82.
 
SOURCE: San Gabriel River Watermaster Annual Reports.
 

A long-term accounting compares the total usable water received by
the Lower Area during the accounting period with the Lower Area's 
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entitlement over that period. If the comparison reveals a deficiency, 
the Upper Area is obliged to redress that deficiency with additional 
makeup water over a three-year period. The first long-term accounting 
was triggered in water year 1978-79, the fifteenth year of operation under 
the judgment, which also marked the end of a fifteen-year period of near
normal average annual rainfall.5 

The "California Solution" Meets the "Dismal Science"': 
Adjudication in the Central Basin 
By 1961, Central Basin water users had secured access to imported water 
supplies, instituted an artificial replenishment program, and initiated a 
lawsuit against Upper Area producers that would guarantee them a 
minimum annual supply of water from upstream. Although these steps 
were vital for ensuring the adequacy of basin water supplies, they never
theless failed to curb the pumping race. 

Central Basin water users had pursued the "California solution," 
which is that the way to solve a water problem is to pour water on it 
(Trelease, 1980: 865). They learned, however, that water problems are 
not solved by more water if the cost differences between the local and 
supplemental supplies still encourage users to exploit the local supplies. 
The CBWA's actions to augment basin water supplies, especially through 
the artificial replenishment program, had actually made more ground
water available to pumpers. They weighed the costs of using MWD 
imports or pumped groundwater, and responded not as had been hoped,
but as would be expected. They pumped more groundwater. Indeed, 
imported water for direct use went largely untouched. Before long, 
groundwater extractions reached 300,000 acre-feet per year, and Central 
Basin water suppliers were using less than 20 percent of the capacity of 
their MWD service connections (Ostrom, 1965: 494). 

CBWA members reluctantly conceded that merely increasing water 
supplies would not overcome the overdraft problem. Some enforceable 
reduction in pumping would be necessary to restore a supply-demand 
balance Io the basin. Increased use of MWD imports would have to 
follow an adjudication rather than prevent it (CBWA, 1961: 5-6). In 1961, 
groundwater conditions in Central Basin reached an all-time low, and 
the CBWA began the step it had hoped to avoid. The Executive Commit
tee recommended, and the Board of Directors adopted, a resolution 
expressing the association's support for an adjudication of groundwater 
rights in Central Basin. 

The Central and West Basin Water Replenishment District provided 
a means for pursuing the adjudication. The replenishment district could 
initiate the suit as plaintiff and incur the costs of information gathering 
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and the negotiation of a stipulation. Revenues collected by taxing ground
water production could be used to prosecute a legal action against Central 
Basin pumpers for a determination of rights to future production. This had
been anticipated during the process of district formation, as West Basin users 
sought assurance that increased freshwater replenishment in Central Basin 
would not simply be pumped out by Central Basin users before it could
reach West Basin (California DWR, 1959b: 74; Krieger, 1961: 7).

The replenishment district was also used to develop a consensus that 
the adjudication was indeed necessary. It was hoped that such a consen
sus would speed the negotiation process after the suit was initiated. The 
replenishment district commissioned a report, performed by its consulting
engineers, Bookman and Edmonston. The presentation of that report,
"Control and Reduction of Ground Water Pumping in the Central Basin,"
in October 1961, combined with the CBWA's resolution endorsing the 
adjudication produced the needed consensus. On January 2, 1962, the 
Central and West Basin Water Replenishment District filed suit against
750 well owners in Central Basin. 

The case of Central and West Basin Water Replenishment Districtv. Charles
E. Adams et al. was assigned to Superior Court Judge Edmund Moor, also
presiding over the San Gabriel River adjudication between the Upper and 
Lower areas. 6 The complaint stated that as a result of the continued over
draft, water levels were below sea level in approximately 80 percent of 
Central Basin. The complaint alleged that this lowering of water levels
had damaged basin water users through increased costs and growing
saltwater intrusion, and that these occurrences resulted from the mutual 
prescripting of pumpers extracting nonsurplus water from the basin. The
relief requested was an adjudication of the respective claims of the defen
dants, control and reduction of groundwater extractions, and retention of 
jurisdiction by the court for such modifications as might become necessary.

Settlement negotiations were under way even as the suit was being
filed. Experience gained during the West Basin adjudication aided the 
negotiations in Central Basin. 

Because the Water Recordation Act of 1955 required groundwater pro
ducers to record and report their groundwater production, the parties 
were able swiftly to compile a recent history of withdrawals from the 
basin, from which their relative rights could be ascertained (Fossette, 1986:
182). The CBWA sent a questionnaire to its members requesting data on 
the quantity of water produced since 1950. These data were verified by the 
replenishment district engineers, to form the sort of record that would other
wise have been compiled by a court-ordered reference. As a result, a court
appointed reference was avoided altogether in the Central Basin case. 

Asettlement committee was appointed by the CBWA to draft an interim 
agreement for the reduction of pumping. The settlement committee worked 
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with the replenishment district's attorney and engineers to develop a 
formula for calculating the prescriptive rights acquired in the basin. The 
committee met every month, and presented a draft of an interim agree
ment to the Central Basin Water Association on May 3, 1962, just four 
months after the filing of the complaint. Included as Exhibit A were the 
engineer's verifications of pumping records to date, which already had 
accounted for 93 percent of the production from the basin. Meetings with 
water producers began immediately thereafter to explain the interim 
agreement and encourage them to sign. 

Those who signed the interim agreement would be required after 
October 31, 1962, to reduce their groundwater production to an "agreed 
pumping allocation" that was 80 percent of their "assumed relative right." 
The agreement listed the parties' assumed relative rights, based on their 
groundwater production and imports of water (which under the Water 
Code were preserved as rights for producers who had substituted 
imported water for groundwater). The interim agreement would be pre
sented to the court when parties representing 75 percent of the assumed 
relative rights had signed. 

Signatures were collected within a few months from forty-eight parties 
with approximately 78 percent of the assumed relative rights, who agreed 
to reduce their pumping to a total of 166,917 acre-feet. The interim agree
ment was presented to Judge Moor on September 28, 1962. He accepted 
it, ordered the signers to comply with it, and appointed the Department 
of Water Resources as watermaster to oversee its operation. The number 
of parties under watermaster service and their agreed pumping alloca
tions are shown in Table 7.4. 

The settlement committee and the attorney for the replenishment 
district set to work on a stipulation for judgment. A draft was completed 
by the end of 1964. It involved all defendants, from individual home
owners to the city of Los Angeles. The assumed relative rights totaled 
271,650 acre-feet, anid the agreed pumping allocation 217,367 acre-feet. 
The stipulation also provided for an exchange pool and the continuing 
jurisdiction of the court. The sipulation would be presented to the court 
once signatures had been obtained from parties with 75 percent of the 
assumed relative rights. 

The stipulation was presented to Judge Moor at a formal hearing on 
May 7, 1965. A short trial was held in August. On October 11, Judge Moor 
signed the Central Basin judgment, incorporating all provisions of the 
stipulation. The judgment became effective at the beginning of the next 
fiscal year, on October 1, 1966. 

Like the West Basin judgment, the Central Basin judgment avoided 
a statement of the basin's safe yield. A Department of Water Resources 
estimate of the 1957 safe yield was 137,300 acre-feet (California DWR, 
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TABLE 7.4 
Central Basin Parties to Watermaster Service, Agreed Pumping 
Allocation, and Active Pumpers and Nonparties, 1963-1990 

Parties to 
watermaster Agreed pumping Active Active 

Year service a allocationa pumpers nonparties 

1963 47 166,917 46 NA 
1964 78 181,497 74 NA 
1965 88 186,620 85 NA 
1966 91 189,450 86 NA 
1967 508 217,367 462 34 
1968 488 217,367 437 38 
1969 451 217,367 389 37 
1970 402 217,367 368 30 
1971 363 217,367 299 25 
1972 327 217,367 269 20 
1973 312 217,367 247 19 
1974 292 217,367 228 19 
1975 282 217,367 219 18 
1976 279 217,367 202 17 
1977 278 217,367 188 22 
1978 257 217,367 169 14 
1979 226 217,367 222 13 
1980 220 217,367 173 14 
1981 206 217,367 140 13 
1982 198 217,367 135 12 
1983 191 217,367 128 11 
1984 181 217,367 124 10 
1985 184 217,367 116 10 
1986 187 217,367 124 10 
1987 182 217,367 104 10 
1988 179 217,367 100 9 
1989 177 217,367 97 7 
1990 174 217,367 97 8 

NA - Not applicable. 
a. Under Interim Agreement, 1963-1966; Under Central Basin Judgment, 1967-1985. 
SOURCE: Central Basin Watermaster Reports, 1963-1990. 

1962: 121). Reducing pumping to that amount would have required a 
50 percent cut, rather than the 20 percent decrease the parties negotiated. 
Central Basin water users chose instead to attempt to restore a balance 
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to the basin by relying on a combination of a 20 percent reduction in 
groundwater extractions, a guaranteed minimum inflow from the Upper 
Area, and the artificial replenishment program. 

The Central Basin negotiators placed some provisions in their stipula
tion that differed from those in West Basin. Exchang? pool water prices 
were calculated by a different formula, which made prices significantly 
higher in Central Basin. As a result, an active market in water right leases 
emerged in Central Basin, since lease prices negotiated between lessor 
and lessee were usually lower than exchange pool prices. 7 Watermaster 
service costs, too, were allocated differently in Central Basin. In the 
Raymond and West basins, watermaster service costs are apportioned 
among the parties according to their groundwater rights, which means, 
for some parties, issuing invoices and collecting payments that are so 
small the cost of billing them exceeds the amount collected. In Central 
Basin, a minimum charge of $5.00 is assessed every party; any remain
ing watermaster service costs are apportioned among parties according 
to their agreed pumping allocation. If the total cost of watermaster service 
works out to less than $5.00 per party, each party is assessed that lesser 
amount equally. 

Central Basin's Fight against the Sea 
Water levels in the Central Basin pressure area have recovered significantly, 
but remain below sea level. In the southern reaches of the basin, water 
levels are deliberately retained below sea level in order to increase the 
hydraulic gradient between the Mmntebello Forebay and the pressure area. 
Maintaining this gradient facilit,tes the transmission of water from the 
spreading grounds through the aquifers to the Newport-Inglewood Uplift. 
As in West Basin, however, maintaining underground water elevations 
below sea level in this part of Central Basin leaves the groundwater supply 
vulnerable to further saltwater encroachment up the Alamitos Gap. In 
order to take maximum advantage of their replenishment program, Cen
tral Basin water users needed to create their own wall against the sea. 

The institutional arrangements for constructing a freshwater injec
tion barrier in the Alamitos Gap were patterned after those created by 
West Basin water users. In West Basin, LACFCD Conservation Zone II 
was used to fund the extension and operation of the West Basin Barrier 
Project. Conservation Zone I covered both Central and West basins to 
begin the artificial replenishment program through spreading in the 
Montebello Forebay. With the establishment of the replenishment district, 
Zone I funds were devoted to purchasing replenishment water to offset 
the accumulated overdraft. In addition, Central Basin water oroducers 
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used some Zone I funds to construct a barrier project in Alamitos Gap.
In reauthorizing Zone I in 1962, the Los Angeles County Board of Super
visors authorized LACFCD to use the funds for the construction of the 
A!amitos barrier in addition to purchasing replenishment water. 

The flood control district was also authorized to negotiate with the 
Orange County Water District for joint construction and operation of the 
Alamitos barrier, which straddles the boundary between Los Angeles and 
Orange counties. During the fiscal 1962-63 and 1963-64, $1.75 million of 
Zone Ifunds were used for the construction of the Alamitos barrier. Barrier 
operition began in 1965, with fourteen injection wells; it has since been 
expanded to twenty-six wells. Barrier operation remains a joint project
of the Los Angeles County Department of Public Works and the Orange
County Water District. Since the expiration of Zone I in 1972, all water 
purchases for injection at Alamitos have been made by the replenishment
district and the Orange County Water District. An average of 4,000 acre
feet of treated MWD water has been injected at the Alamitos Barrier each 
year; this injected water does not significantly replenish the Central or 
Orange County basins. The barrier has halted saltwater intrusion in Cen
tral Basin, protecting the basin from further degradation while allowing 
the replenishment program to recharge Central and West basins at the 
highest rate attainable. 

Analysis 
Central Basin's short history of institutional development has nonetheless 
been eventful-the basin has been able to recover from "critical over
draft" condition since 1960. Between 1950 and 1965, Central Basin water 
users adapted experiences ot Raymond, West, and Orange County basin 
users in constituting a governance system for Central Basin and develop
ing a basin management program. Today, Central Basin is governed by 
a polycentric system that includes the water users and their association, 
the court, the municipal water district, the replenishment district, the 
Southern District office of the Department of Water Resources, the county
Department of Public Works, and the San Gabriel River Watermaster. 

Central Basin water users did not have to design basin governance 
or management from scratch. Some of them, such as the city of Compton, 
also pumped from West Basin and had been involved in the develop
ment of basin governance and management there. Key personnel
attorneys and engineers, staff of the Department of Water Resources and 
county Department of Public Works, and individuals such as ._,rlFossette 
(executive secretary of the West Basin, Central Basin, and Upper San 
Gabriel Valley water associations and general manager of the West Basin, 
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Central Basin, and Upper San Gabriel Valley municipal water districts 
as well as the Central and West Basin Water Replenishment District)
brought experienced entrepreneurship to these tasks. In Fossette's words, 
they were "old hands at this sort of thing." 

Central Basin water users, whether old hands or new, also had to 
develop some new institutional arrangements for a basin with such an 
unusual combination of physical characteristics (it is a coastal basin with 
both forebay and pressure zones) and position within the watershed (both 
upstream and downstream). There are delicate balances to maintain in 
Central Basin. The ocean must be kept from flowing up Alamitos Gap, 
but water levels in the pressure zone must be kept low enough to draw 
water into and through the basin from Montebello Forebay; however, 
water levels in the pressure zone cannot be kept so low that water no 
longer moves across the Newport-Inglewood Uplift into West Basin. An 
important task of the management program here has been to maintain 
these flow directions and water-level differentials while attempting to 
return water to storage and raise water levels throughout the basin. 

Eliciting Information 

One of the Central Basin Water Association's first actions was to sponsor 
an investigation of Central Basin by the State Water Resources Board and 
then disseminate its report to all known pumpers in the basin. That 1952 
investigation supplied users with a shared picture of the basin and its 
water supply characteristics. The CBWA, structured like the West basin 
Water Association, also elicited information about groundwater produc
tion from its members. During the Central Basin adjudication, this infor
mation plus information gathered through the 1955 Water Recordation 
Act provided pumping histories from which rights could be determined. 

In the San Gabriel River adjudication, Central Basin and San Gabriel 
Valley water users agreed first on the institutional means of gathering 
information about water supplies along the river-the joint engineering 
reconnaissance study conducted by Max Bookman and Thomas Stetson, 
which in turn relied heavily on data provided by the county flood con
trol district. Once engineers from the Upper and Lower areas agreed 
on the water supply data, it was easier for the parties to negotiate a divi
sion of the waters. Since the San Gabriel River and Central Basin adjudica
tions were concluded in 1965, information gathering and dissemination 
have been formalized and performed by their respective watermasters. 

Institutional Design 

Central Basin water users relied heavily on West Basin experience in 
designing and implementing their basin governance system and acquiring 
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a supplemental supply of water. Their institutional arrangements con
sisted of the Central Basin Water Association and the Central Basin 
Municipal Water District, and together with West Basin users they 
established Conservation Zone I and the Central and West Basin Water 
Replenishment District. 

Central Basin water users also improved upon the intrabasin adjudica
tion process used in Raymond and West basins and designed the institu
tional arrangements for the division of San Gabriel River water supplies 
between the Upper Area and Lower Area. Together with Upper Area 
water users, they fashioned the usable water and makeup water rules 
and established the San Gabriel River Watermaster as a multimember, 
representative body to monitor the implementation of those rules. 

The result of these institutional design activities in Central Basin has 
been a polycentric system of public enterprises. Those enterprises, through 
their relationships with one another, accomplish replenishment and pro
tection of the basin, monitoring and enforcement of rules governing its 
use, and the maintenance of delicate balances for a water supply system 
on which more than a million southern Californians depend. 

Integration with Other Governance Systems 
Because of its position within the watershed, Central Basin's governance 
structure and management program are linked with many of the other 
water resources governance structures in southern California. The gover
nance system for the San Gabriel River watershed developed by the water 
users' committees during the adjudication is the best example. The Cen
tral Basin Municipal Water District, acting as the representative of Central 
Basin water users, shares the costs and participates in choosing two of 
the three members of the San Gabriel River Watermaster. 

Central Basin governance is also connected with the MWD, the county 
Department of Public Works, and the Los Angeles County Sanitation 
Districts. The Central Basin Municipal Water District holds a significant 
share of seats on the MWD Board of Directors, which sets policies and 
prices for the importation of Colorado River and northern California water 
to the San Gabriel River watershed. Decisions about the operation of the 
county's flood control and water conservation facilities at Whittier 
Narrows and in the Montebello Forebay are affected by the needs of the 
Central and West Basin Water Replenishment District's replenishment 
program, and vice versa. Similarly, the output and pricing of the reclaimed 
wastewater produced at the sanitation districts' Whittier Narrows and 
San Jose Creek reclamation plants affect both the replenishment district's 
program and the delivery of makeup water to the Lower Area undrr the 
Long Beach judgment, and vice versa. 
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Operation and Performance of the Management Program 
The management program in Central Basin has operated without signifi
cant change since 1965. The court's continuing jurisdiction provides for 
alterations, however, and one may be under way at this time. In 1991, 
the Central and West Basin Water Replenishment District returned to 
Superior Court with a motion to amen!i the Central Basin judgment to 
authorize the directors of the replenishment district to declare a "water 
emergency," during which the judgment's provisions allowing the carry
over of unused pumping rights would be liberalized to encourage ground
water conservation, The amendments also would raise the ceiling on 
carryover rights during normal years to give the parties more flexibility 
in deciding between current and future pumping. In addition, the amend
ments would contain provisions similar to those adopted in West Basin 
in 1984 allowing increased pumping by users attempting to remove con
taminated groundwater from the basin. 

Neither the Central Basin judgment nor these proposed amendments 
provide for parties or the overlying districts to store water in Central Basin, 
so one valuable characteristic of the resource is not being used under the 
current management program. The basin management program has per
formed well with respect to all other criteria, however. Compliance with 
the management program has been high, and it has been effective in 
r ,storing a balance between water supply and demand in the basin. 
Groundwater extractions have been restrained to the amounts provided
in the judgment, and it has not yet been necessary to sanction any pumper 
for overproduction. Total pumping in Central Basin declined from 248,800 
acre-feet in 1962 to 211,600 acre-feet in 1965 and has remained below the 
total agreed pumping allocation in every year but two, despite the fact 
that total water use in the basin has increased by more than 100,000 acre
feet since 1965 (see Table 7.5). Parties have increased their use of imported 
water to make up the difference; in recent years, imported water use has 
surpassed groundwater withdrawals. 

With the successful reduction in pumping, combined with the artificial 
replenishment program and the guaranteed minimum inflow from up
stream, water levels in wells have risen and the accumulated overdraft 
has been reduced. By 1964, water elevations in the pressure zone had 
recovered to 1950 levels; by 1966, water levels in much of the basin were 
roughly equivalent to those of the late 1940s. These increases indicate the 
return of almost 700,000 acre-feet of groundwater to storage. 

Basin management costs have been kept low and are borne by the 
parties roughly according to their share of production from the basin. Cen
tral Basin watermaster service costs borne by the parties are shown in 
Table 7.6; they have yet to exceed a dollar per acre-foot of water used 
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TABLE 7.5 
Central Basin Water Production and Total Water Use, 1962-1990 
(acre-feet) 

Year 
Groundwater 

extractions 
Imported 

water 
Exported 

water 
Total 

water use 

1962 248,800 52,392 33,479 267,713 
1963 225,400 70,079 32,960 262,519 
1964 219,100 87,919 31,308 275,711 
1965 211,600 87,161 32,767 265,994 
1966 222,800 124,414 32,986 314,228 
1967 206,591 129,424 35,160 300,855 
1968 219,945 140,362 37,011 323,296 
1969 213,598 157,496 37,805 333,289 
1970 221,998 173,599 40,509 355,088 
1971 211,443 190,750 35,822 366,371 
1972 215,913 196,619 35,400 377,162 
1973 205,503 182,331 34,887 352,947 
1974 211,274 187,430 33,853 364,851 
1975 213,092 163,802 33,024 343,870 
1976 215,979 175,843 33,231 358,591 
1977 211,537 147,747 29,593 329,691 
1978 196,532 160,392 48,743 308,181 
1979 206,990 166,204 32,560 340,634 
1980 209,513 168,678 40,081 338,110 
1981 210,600 184,794 38,442 356,952 
1982 205,576 174,597 38,705 341,467 
1983 194,550 178,260 42,261 330,549 
1984 194,079 176,150 43,109 327,120 
1985 195,349 222,916 47,640 370,625 
1986 198,783 215,318 44,137 369,964 
1987 194,901 227,529 44,049 378,381 
1988 197,870 223,170 43,866 377,172 
1989 198,038 205,070 44,401 358,707 
1990 194,403 214,888 42,855 366,436 

SouRcE: Central Basin Watermaster Reports, 1963-1990. 

in the basin. As noted earlier, San Gabriel River watermaster costs (which, 
unlike the West Basin or Central Basin watermaster costs, are not split 
with the state) have been even lower (Table 7.2). 

Many of the original 750 well owners in the Central Basin adjudica
tion dropped out during the suit; the 1965 Central Basin judgment covered 
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TABLE 7.6
 
Central Basin Watermaster Expenditures, 1963-1990 (dollars)
 

Total 
watermaster 

Year expenditures 

1963 30,289 
1964 45,586 
1965 44,135 
1966 62,976 
1967 57,464 
1968 45,123 
1969 49,571 
1970 66,943 
1971 73,462 
1972 58,289 
1973 69,293 
1974 80,895 
1975 80,293 
1976 84,311 
1977 93,352 
1978 104,391 
1979 111,353 
1980 118,695 
1981 131,156 
1982 181,111 
1983 201,026 
1984 186,074 
1985 226,412 
1986 263,094 
1987 285,384 
1988 260,773 
1989 325,609 
1990 328,609 

Amount paid 
by parties 

15,145 
22,793 
22,068 
31,488 
28,732 
22,562 
24,789 
33,472 
36,731 
29,145 
34,647 
40,448 
40,147 
42,156 
46,676 
69,942 
74,607 
79,526 
87,875 
90,556 

100,513 
93,037 

113,206 
123,064 
142,692 
130,387 
1l2,805 
164,305 

Cost -f parties Cost to parties 
per acre-foot per acre-foot 

of groundwater of total 
extractionsa water usea 

0.18 0.15 
0.26 0.20 
0.25 0.20 
0.33 0.25 
0.28 0.19 
0.21 0.14 
0.23 0.16 
0.30 0.20 
0.35 0.21 
0.27 0.15 
0.34 0.20 
0.38 0.22 
0.38 0.23 
0.39 0.24 
0.44 0.28 
0.53 0.34 
0.54 0.33 
0.57 0.35 
0.62 0.37 
0.88 0.53 
1.03 0.61 
0.96 0.51 
1.16 0.61 
1.32 0.71 
1.46 0.75 
1.32 0.69 
1.64 0.91 
1.69 0.90 

a. By parties to Watermaster Service.
 
SOURCE:Central Basin Watermaster Reports, 1963-1990.
 

508 parties. As in the Raymond and West basins, the number of parties 
and active pumpers has declined further since the judgment, although 
Central Basin retains many more pumpers than either Raymond or West 
basin. As of 1990, 174 parties were still under watermaster service, of 
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whom 97 remained active pumpers, including many small ones. Of the 
97 active pumpers, the 33 largest (pumping more than 1,000 acre-feet per 
year) accounted for 93 percent of basin production; this means 64 remain 
active in the basin but together pump only 7 percent of basin produc
tion. Most of the other small water rights owners originally covered by 
the judgment have sold their rights; the city of Cerritos has been especially 
active in acquiring pumping rights within the basin. 

Central Basin water users learned from the examples provided by 
water users in other basins, but they also contributed their own examples. 
The San Gabriel River adjudication initiated by Central Basin users against 
the Upper Area producers was mirrored in the Santa Ana River water
shed. Central Basin users originally hoped to avoid an intrabasin adjudica
tion of rights, because of the time and costs involved. In the end, they
recognized that an adjudication would be necessary and focused on 
improving the process. In just a few years, Central Basin water users 
adapted the adjudication process in ways that made theirs the fastest and 
least expensive (per acre-foot) of the basin adjudications. Their handling
of the adjudication provided an example for water users in the Main San 
Gabriel Basin. 

NOTES 
1. This meeting is vividly recounted by a number of participants and con

temporaries. See, for example, Fossette, 1986: 185-86; Jorgensen, 1967: 58-59;
and Stetson, 1985: 3. 

2. Stetson (1985: 4-5) points out that, technically, the theory of the complaint 
was mistaken, since increased pumping in the Upper Area had not changed Lower 
Area water conditions as much as the rapid increase in wastewater exports. 

3. Fossette's account (Fossette, 1986: 191) merely states that "the two corn
mittees decided" on the need for a final effort. Jorgensen (1967: 98), a member 
of the defcndants' negotiating committee, recalls that the suggestion was Fossette's. 

4. The county flood control district (now part of the Los Angeles County
Department of Public Works) plays an important role in the successful operation
of the Long Beach judgment. The department collects at least seven types of data 
that are used in administering the judgment. The San Gabriel River Watermaster's 
annual reports to the parties and the public "are based largely on data compiled
and recorded by the Los Angeles County Flood Control District." (Stetson,
1985: 7). Also, the Upper Area uses county flood control channels and spreading
grounds to deliver required makeup water to the Lower Area under the judgment. 

5. The Upper and Lower area parties executed a memorandum of under
standing in 1982 that does not modify the judgment's requirements, but allows 
more flexible means for the Upper Area parties to meet those requirements. The 
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memorandum was developed in response to problems that arose after the first 
long-term accounting. 

The first long-term accounting by the San Gabriel River Watermaster revealed 
a deficiency in the amount of water received by the Lower Area of nearly 170,000 
acre-feet. This quantity of additional supplemental water was not immediately 
available, however, and even later was extremely expensive to acquire. In addi
tion, in one of the years during which the Upper Area attempted to deliver long
term accounting water to the Lower Area, the county flood control district was 
reconstructing the channels in the Whittier Narrows area, making the delivery 
of the water physically impossible. 

In light of these difficulties, the parties developed a number of "practical 
accommodations" for adhering to the requirements of the judgment. The 1982 
memorandum of understanding commits the Upper Area to attempt to protect 
the Lower Area's rights in years of shortages in replenishment water, allows the 
Upper Area to make payments to the Lower Area in lieu of water deliveries in 
years when it is impossible to deliver makeup water, and allows the Upper Area 
to pay for reclaimed water as makeup water up to the limits in the judgment, 
provided excess capacity exists in the Whittier Narrows reclamation plant. 

6. Case 786656 in the Superior Court of the State of California in and for 
the County of Los Angeles. 

7. In 1985, the Central Basin judgment was modified to direct the watermaster 
to fill exchange pool requests from voluntary offers first, whereas the original 
judgment instructed the watermaster to fill requests from mandatory offers first. 
A very active market for water-righ.s leases continues to operate in Central Basin. 
In water year 1989-90, there were sixty-nine water rights leases totaling 17,527 
acre-feet. 
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Main San Gabriel Basin 
Adaptation, Innovation, 

and Learning 

Like water users in many other areas, those in the Main San Gabriel Basin 
adapted institutional arrangements from other basins to their own needs. 
They began with basin water users' associations and municipal water 
districts and then turned to supplemental water supplies and artificial 
replenishment, a pump tax, and adjudication and limitation of ground
water rights. They also designed new arrangements, some of which have 
since been adopted in other basins. With respect to basin governance, 
they set up the multimember San Gabriel River Watermaster, along with 
Central Basin water users, and created the multimember Main San Gabriel 
Basin Watermaster to govern their own basin. With respect to basin 
management, they agreed on a single measure of basin water supply con
ditions, combined rights to surface water diversions and groundwater 
extractions, based allowable extractions on a variable "operating safe 
yield," and provided for the use of the basin's valuable underground 
stoiz<e space. 

Problems in the Main San Gabriel Basin 
Groundwater problems appeared somewhat later in the Main San Gabriel 
Basin, because of its upstream position and its more recent urbanization 
(Fossette, 1986: 4-5). A serious and continuing groundwater overdraft 
did not occur until the 1945-65 drought, and it was during this period 
that the basin also began to urbanize (see Table 8.1). Earlier water disputes 
and institutional development in the basin revolved around the surface 
flows of the San Gabriel River (see Chapter 4). 
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TABLE 8.1 
Groundwater Production and Overdraft in the Main San Gabriel Basin, 
1934-1972 (acre-feet) 

Groundwater 
Year extractions 

1934 160,600 
1935 119,800 

1936 153,300 

1937 146,300 

1938 153,500 

1939 129,300 

1940 135,700 

1941 125,600 

1942 134,900 

1943 138,800 

1944 132,100 

1945 145,100 

1946 148,300 

1947 146,300 

1948 160,000 

1949 175,300 

1950 170,900 

1951 177,800 

1952 151,000 

1953 168,600 

1954 173,300 

1955 168,200 

1956 166,500 

1957 164,700 

1958 181,200 

1959 200,495 

1960 196,260 

1961 215,828 

1962 198,757 

1964 213,471 
1965 208,846 
1966 217,298 
1967 217,506 
1968 228,748 
1969 209,436 
1970 226,502 

Estimated 
water supply 

surplus or 
deficiency 

-36,300 
+79,700 

-48,900 

+156,600 

+130,600 

-26,200 

-52,400 


+250,000 

-85,800 

+106,500 


+38,800 

-42,100 

-46,700 

-45,700 


-116,600 

-124,300 

-94,400 


-126,400 

+119,300 
-65,000 

-19,600 

-71,800 

-19,100 

-55,400 

+196,000 

-92,500 


-111,000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 


Estimated 
change in 

groundwater 
in storage 

-18,000 
+118,100
 
-79,000
 
+181,100
 
+94,500
 
-2,900
 

-39,400
 
+228,100
 
-139,400
 
+114,600
 

+26,300
 
-60,500
 
-55,500
 
-98,800
 
-89,900
 

-108,700
 
-102,200
 
-103,800
 
+176,100
 
-110,400
 
-13,900
 
-22,500
 
-57,200
 
-40,500
 

+248,500
 
-142,300
 
-105,100
 
NA
 
NA
 
NA
 

-24,000 

+ 194,000 
+230,000 

-69,000 

+224,000 

-130,000 
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Annual Accumulated 
overdraft overdraft 

69,400 912,000
 
0 779,400
 
0 532,529
 

91,000 709,000
 
0 398,000
 

130,000 525,000
 

(continued) 
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TABLE 8.1 (continued) 

Estimated Estimated 
water supply change in 

Groundwater surplus or groundwater Annual Accumulated 
Year extractions deficiency in storage overdraft overdraft 

1971 223,487 NA -99,400 99,400 643,000 
1972 247,687 NA -154,100 157,000 825,000 

NA - Not applicable.
 
SOURCE: are from California Department of Water Resources,
The figures in the first three columns 
Bulletin 104-2, Appendix A (1966b). The figures in the last two columns are from Stetson (1966-1973); 
there are no Stetson data before 1965. 

During one of those disputes, however, water users and agencies 
agreed on an institutional arrangement that marked an important step 
for monitoring groundwater conditions in the basin: they established the 
Baldwin Park Key Well in the center of the Main San Gabriel Basin. 
Pasadena, the San Gabriel Valley Protective Association, the Los Angeles 
County Flood Control District (LACFCD), the U.S. Geological Survey, and 
the U.S. Department of Agriculture's Bureau of Agricultural Engineering 
collaborated on this project during the resolution of the controversy over 
Pasadena's attempt to build a dam in San Gabriel Canyon in the early 1930s. 

An agreement signed by these parties on December 7, 1931, expressed 
their interest "in increasing the storage of underground waters in the San 
Gabriel Valley." The San Gabriel Valley Protective Association furnished 
the plot of ground for the well, transferring title to the flood control 
district. Pasadena committed up to $1,000 for the cost of the well. The 
flood control district agreed to contract out and oversee well construc
tion and to pay any remaining construction costs. The U.S. Geological 
Survey agreed to equip the well with accurate measuring devices and to 
keep the water level records and distribute them to the parties to the agree
ment. The bureau agreed to install equipment at the well site for measur
ing evaporation "and other data having a bearing upon the water supply 
in said area." The Baldwin Park Key Well has provided Main San Gabriel 
Basin water users and agencies with a simple shared picture of basin 
conditions for sixty years. 

As part of the endeavor to increase the groundwater supply in the 
basin, the LACFCD constructed several channel improvements and water 
impoundments during the 1930s and 1940s, including spreading grounds 
into which conserved flood flows could be diverted to recharge the 
groundwater supply. With above-normal rainfall through the 1930s and 
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early 1940s, water elevations in Main San Gabriel Basin wells reached 
record levels by 1943-44. Near Whittier Narrows, the water table rose 
sufficiently near the land surface to cause swampy conditions (Koebig 
and Koebig, 1961: S-3). 

Groundwater supply problems began in earnest after 1945. The 
drought caused surface water supplies in the Main San Gabriel Basin 
virtually to disappear. The drought also coincided with the period of most 
intensive urbanization of the San Gabriel Valley. From 1940 to 1960, the 
number of people living in the valley more than tripled, from 192,100 to 
690,200. Urban and suburban land uses rose from 30,000 acres in 1942 
to 105,100 acres in 1960, while agricultural acreage dropped from 52,000 
acres to 15,800.1 The valley developed an active water supply industry,
and by 1960, sixty-three large agencies were pumping from the Main San 
Gabriel Basin, including an increased number of public water districts 
and municipalities, as well as private and mutual water companies 
(California DWR, 1966b: 17).

While consumptive use of water within the basin remained fairly 
stable, wastewater exports and groundwater extractions increased rapidly.
Groundwater extractions rose from 150,0W0 acre-feet or less per year
through 1944 to 175,000 acre-feet by 1949, 200,000 acre-feet by 1959, and 
215,000 acre-feet in 1961 (Table 8.1). The basin, which supplied 90 per
cent of the water used in the area, lost groundwater from storage nearly 
every year. Underground water levels dropped at an average rate of 
6 feet per year. The Baldwin Park Key Well dropped from a peak of 325 
feet above sea level in 1944 to 209 feet above sea level in 1965. In its 1966 
report, the California Department of Water Resources described the Main 
San Gabriel Basin as "one of the most heavily developed" in California 
(California DWR, 1966b: 7). 

The San Gabriel River Adjudication and the 
Acquisition of a Supplemental Water Supply 
As pointed out in Chapter 7, these changes in the Main San Gabriel Basin 
reduced the flow of freshwater through Whittier Narrows to the Central 
Basin. Central Basin water users saw little prospect for improvement as 
long as the population and groundwater extractions in the Main San 
Gabriel Basin continued to increase and the area remained without 
access to additional sources of water supply. In 1954 it was the only part
of the San Gabriel River watershed that had not annexed to Metropolitan 
Water District of Southern California (MWD) to obtain access to Colorado 
River water (except for its easternmost section, which was included in the 
Pomona Valley Municipal Water District). Pressure from Central Basin 
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contributed to the development of a water users' association in the Main 
San Gabriel Basin and eventually, access to supplemental water supplies. 

The Upper San Gabriel Valley Water Association 
At the Azusa meeting of Central and Main San Gabriel basin water users 
in January 1955, Mayor Robert Furlong of the Central Basin city of Vernon 
nominated Mayor Robert Radford of the Main San Gabriel Basin city of 
Monrovia to try to form a water users' association for the Upper Area. 
Radford, a "valley water authority for 30 years" (Fossette, 1986: 186) 
recruited eight other men to make up a formation committee. 

The committee called a general meeting of Upper Area water users 
at Arcadia City Hall on June 15, 1955. Representatives attended from 
eleven cities, thirty-seven private and mutual water companies, and two 
county water districts (Jorgensen, 1967: 59). They voted to form an associa
tion patterned after the water associations in Central and West basins and 
invited Carl Fossette to serve as its executive secretary. The Upper San 
Gabriel Valley Water Association (USGVWA) was officially formed on 
January 16, 1956, with seventy members representing the vast majority 
of basin water production. This association provided the first governance 
structure for groundwater users in the Main San Gabriel Basin. 

The USGVWA established a program for the regular collection of 
water production data from members, a step made considerably easier 
by the 1955 Water Recordation Act. The association also distributed a 
newly published LACFCD study of basin water supplies. At a USGVWA 
meeting on July 25, 1957, Mayor Radford spoke about the falling water 
levels in the basin and about the options for redressing the situation, 
including the possibility of acquiring access to imported water as a sup
plemental water supply source. A resolution was adopted to study the 
feasibility of forming a municipal water district .t the next meeting, on 
August 19, an even stronger resolution was adopted ordering the prepara
tion of a plan for the formation of a municipal water district to obtain 
supplemental water for the basin. At the November meeting, USGVWA 
members agreed to assess themselves to create a $20,000 campaign fund 
for a special election to form a municipal water district (Jorgensen, 1967: 62). 

T. 2 San Gabriel Valley Municipal Water District 
The majority of USGVWA members had pushed rapidly toward a 
municipal water district in the latter half of 1957, but without a consen
sus. Four Upper Area cities-Alhambra, Azusa, Monterey Park, and Sierra 
Madre-objected strenuously to annexing to MWD. Their opposition was 
potentially significant. Alhambra, Azusa, and Monterey Park were major 
Main San Gabriel Basin pumpers. (Sierra Madre overlies and pumps from 
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the Raymond Basin, and had avoided being included in the Foothill 
Municipal Water District.) 

As movement toward a municipal water district and annexation to 
MWD quickened, representatives of these four cities met in secret to 
review their opposition and their alternatives. In September 1958, the four 
cities announced their joint decision to secede from the USGVWA, to 
oppose any attempt to include them in the proposed municipal water 
district, to form instead their own municipal water district, and to pro
vide for their own future water supply. In particular, they contemplated 
the planned importation of northern California water through the State 
Water Project as an alternative to MWD; State Project water was expected 
to reach the area by about 1970. 

The other USGVWA members were stunned and disturbed. The 
Executive Committee sent a letter to the four cities on October 6, 1958, 
expressing disappointment and regret at their announcement, as well as 
the association's view that a single municipal water district for the remain
ing Upper Area water users would be most practical and economical. The 
committee expressed its belief that the cities' announcement had increased 
the likelihood of litigation over San Gabriel River system water rights,
and urged them to reconsider their decision (Jorgensen, 1967: 63).

Lower Area reaction followed within days. On October 16, Brennan 
Thomas of the Long Beach Water Department and Central Basin Water 
Association issued a press release noting that it appeared to the Lower 
Area that the Upper Area was not in agreement on the question of 
whether to form a water district and annex to MWD. He urged the four 
cities to recon'der their stated intentions and announced that Long Beach 
would go to court if necessary to restrain Upper Area pumping.

Efforts to persuade the four cities to change their p3sition failed. They
proceeded with a special election, and on July 29, 1959, a majority of voters 
in the four cities agreed to the formation of the San Gabriel Valley
Municipal Water District (S WMWD). The SGVMWD lies in three non
contiguous parcels on the western (Alhambra/Monterey Park), northwest 
(Sierra Madre), and northern (Azusa) sides of the Main San Gabriel Basin. 
Three years later, in November 1962, the SGVMWD Board of Directors 
signed a contract with the California Department of Water Resources for 
25,000 acre-feet per year of northern California water from the State Water 
Project (the contract amount was later increased to 28,800 acre-feet per
year). The SGVMWD has maintained its policy of not annexing to MWD. 

The Upper San Gabriel Valley Municipal Water District 
In response to these developments, the Lower Area went to court, pro
ducing the San Gabriel River adjudication described in Chapter 7. The 
lawsuit, and the incorporation of the SGVMWD out of three pieces of 
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the Main San Gabriel Basin, lent urgency to the USGVWA's plan to form 
a municipal water district for the rest of the basin. 

Boundaries were established, petition signatures were collected, and 
a special election was set for December 8, 1959, over the remainder of the 
Main San Gabriel Basin plus some communities on the Raymond Basin-
Main San Gabriel Basin boundary that were not in either the Foothill 
Municipal Water District or the San Gabriel Valley Municipal Water 
Dis'rict. Formation of the Upper San Gabriel Valley Municipal Water District 
(USGVMWD) was approved overwhelmingly, 14,443 to 2,901. The district 
is governed by a five-member board of directors elected fiom divisions 
within the district and maintains an office in El Monte. At the first board 
meeting on January 11, 1960, the directors appointed Carl Fossette as 
general manager and Ralph Helm as attorney for the district. 

The USGVMWD board commissioned a study of water supply condi
tions and the projected need for supplemental water. The report to the 
disic ictin 1961 by Koebig and Koebig, Inc., contained mixed signals. It docu
r ented the falling water levels and observed that they had reached "trouble
some" levels in some areas. Projections of water demands through 1990 
indicated that supplemental water would be urgently needed. Adding in a 
projection of the Upper Area's water obligation to the Lower Area as a 
result of the San Gabriel River suit, the report predicted that an additional 
131,000 acre-feet of water per year would be needed in the USGVMWD 
by 1990, and an additional 202.000 acre-feet per year in the Main San 
Gabriel Basin as a whole (Koebig and Koebig, 1961: S-5; Berlien, 1988: 3). 

At the same time, the report estimated the basin's safe yield based 
on 1960 conditions at 205,000 acre-feet per year and suggested that the 
sole culprit behind the falling water levels was the drought: 

A hydrologic balance of the various items of water supply and water 
disposal affecting the valley in 1960 showed that if the area were now 
experiencing long-time precipitation and runoff; that is, if the "normal" 
water supply conditions were in effect at present instead of the drought, 
then the Valley would be experiencing no appreciable surplus or defi
ciency of water. (Koebig and Koebig, 1961: S-4) 

That conclusion provided hope that the end of the drought could bring 
recoveiy to the basin. This was encouraging, because water users did not 
want to be forced into an adjudication and limitation of water rights in 
the Main San ( abriel Basin. After hearing the conclusion, users were all 
the more eager to negotiate the interbasin adjudication to a successful 
conclusion without embarking upon an intrabasin adjudication. 

In the view of the USGVMWD board, a contract with the State Water 
Project or annexation to MWD were the real alternatives for a supplemental 
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water supply. The board then contracted with the engineering firm of 
Stetson, Strauss, and Dresselhaus for a report on the most practical and 
economic means of obtaining supplemental water. The firm found 
northern California water from the State Water Project preferable in quality 
and future reliability, but MWD water preferable in immediate availability 
and accessibility (the MWD middle feeder run s through the USGVMWD, 
and MWD's planned upper feeder would run along the district's northern 
boundary). Once MWD contracted with the state for a share of northern 
California water. so that both northern California and Colorado River 
water would be available from MWD, the conclusion seemed clear. The 
final report of Stetson, Strauss, and Dresselhaus, received in October 1962, 
recommended that USGVMWD annex to MWD. 

The USGVWA and USGVMWD campaigned to persuade residents 
to support annexation to MWD. At a special election on March 12, 1963, 
voters approved annexation to MWD by a vote of 27,506 to 6,476 (Berlien, 
1988: 4). By 1965, the USGVMWD had begun an artificial replenishment 
program, spreading MWD Colorado River water through a contract with 
the Los Angeles County Flood Control District at its spreading grounds 
in the basin. A supp!v-enhancement component of a basin management 
program had been established in the Main San Gabriel Basin. 

The Main San Gabriel Basin Adjudication 
The Long Beach judgment ending the San Gabriel River adjudication was 
finalized and validated in September 1965. Its "usable water" approach 

had a;!'wed Upper and Lower area water users to reach an accord con
ceming thi 6ai, Gabriel River system without adjudicating the water rights 
of the Main San Gabriel Basin defendants. 

Also in September 1965, however, the water level in the Baldwin Park 
Key Well reached a record low of 209 feet above sea level. In 1966, a 
Department of Water Resources report estimated the Main San Gabriel 
Basin's safe yield under 1960 conditions to be 166,100 acre-feet per year, 
nearly 40,000 acre-feet less than the 1961 Koebig and Koebig estimate. 
In a 1966 report to the USGVWA, Thomas Stetson estimated that total 
water demand in the basin exceeded total water supply (including both 
natural replenishment and imported water) by 40,000 acre-feet per year 
(Stetson, 1966: 1-5). He further reported that overdrafting of the basin 
had probably begun in or around 1950 and probably had been continuous 
since 1953. 

These discouraging reports coincided with the end of the twenty-year 
drought cycle. By then, however, the race to the pumphouse was in, in 
earnest. One certainly would not have noticed the end of the drought 
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by looking at groundwater extractions in the Main San Gabriel Basin, 
which continued to rise (Table 8.1). As water users scrambled to maxi
mize their potential rights, water levels dropped again. From 1968-69 
through 1971-72, underground water elevations fell 10 to 20 feet per year. 
Enhanced supplies were not enough; demand upon the basin would have 
to be reduced. Once again, the USGVWA, the USGVMWD, ;.nd key per
sonnel such as Stetson, Fossette, and Helm, led the effort to find a solution. 

"A Basin Particularly Suited to Management" 

Although basin conditions deteriorated rapidly through the 1960s, the task 
of restoration was made somewhat easier by the fact that Main San Gabriel 
Basin was "particularly suited to management" (Lipson, 1978: 46). As 
an unconfined basin bisected by a major stream channel, which by 1960 
contained fourteen spreading grounds, it was especially well situated 
for artificial replenishment. Furthermore, a significant amount of the 
basin's storage space had been dewatered as a result of the accumulated 
overdraft, leaving available storage capacity for water storage and low
cost water transmission. 

In 1962, Thomas Sietson suggested that the basin already was being 
used in this manner: 

The ground water basin underlying San Gabriel Valley has been used 
for many years as a water storage reservoir and as a water transmission 
system. As quantities of recharge and extraction have varied, water levels 
have fluctuated in order to balance the difference between inflow and 
outflow with change in ground water storage. In other words, the ground 
water basin has been "operated" in a manner very similar to a surface 
reservoir. The main difference is that the ground water basin has been 
operated unintentionally to a far greater extent than are most surface 
reservoirs. As more expensive supplemental water isbrougt into San 
Gabriel Valley it will be important that the basin be operated more inten
tionally than in the past so that neither the local water nor the supple
mental water iswasted from the area. The operation of the basin is also 
important to downstream users. (Stetson, Strauss, and Dresselhaus, 
1962a: VI-1) 

The Position of the Upper District in the Aftermath 
of the San Gabriel River Adjudication 

Shifting to intentional operation of the basin in conjunction with local and 
imported surface water supplies would require a basin governance struc
ture that could assess information about basin conditions and take collec
tive decisions about water use and water storage. Could the USGVMWD 
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provide such governance? In the aftermath of the San Gabriel River 
adjudication, attention turned to the USGVMWD's situation within the 
Main San Gabriel Basin. Several perceived problems related to the fact 
that the district did not cover the entire basin: 

" Compliance with the Long Beach judgment increased USGVMWD's 
administrative workload, yet its administrative costs were supported 
by property taxes paid by property owners within its territory, and not 
by property owners within the San Gabriel Valley Municipal Water 
District or the Pomona Valley Municipal Water District. 

" Although the upper district was given pump tax authority by a 1965 
amendment to the Municipal Water District Act, the tax could be applied 
only to pumping within its territory and not to pumping by other basin 
water producers. 

* The pump tax USGVMWD was authorized to levy was a "gross pump 
tax," assessed equally against all water production within its territory. 
This was perceived as unfair by water users who had not increased 
their pumping. They felt that the water problems in the basin and the 
Lower Area had been caused to a greater degree by water users who 
had been increasing production from the basin. In this view, a fairer 
pump tax would be assessed against pumping in excess of the basin's 
safe yield, matching assignment of costs with the imposition of harm. 

" Supplemental water supplies are not unlimited; any MWD member or 
State Water Project contractor has available to it in any year only a 
certain quantity of imported watt r. Some considered it unfair to ask 
the USGVMWD to use its imported water supplies to meet obligations 
of the Upper Area under the Long Beach judgment while the other two 
municipal water districts in the basin were allowed to use their supple
mental water supplies for direct delivery to resident water consumers. 

* The fact that USGVMWD did not cover the whole basin also led some 
to question whether it was able to function as a policy-making organiza
tion for the whole basin. If there were to be such an entity in Main 
San Gabriel Basin, it would have to be created. 

People began to think that the Main San Gabriel Basin needed a gover
nance structure with the authority to develop and implement a basinwide 
management program. (Fossette, 1986: 194). 

Designing Basin Governance and Management 
In light of the problems facing USGVMWD, the USGVWA commissioned 
consulting engineer Stetson to review water production within the basin 
and recommend a management program, while the association members 
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weighed organizational and institutional alternatives for a basin gover
nance structure. 

As in the San Gabriel River adjudication, water users in the Main 
San Gabriel Basin did not want to rely on the state as watermaster. They 
preferred a local monitor, but they did not want to lay yet another special 
district over the Main San Gabriel Basir. This attitude, combined with 
the objections to using a gross pump tax for financing, largely ruled cut 
the replenishment.-district approach of the Central and West basins and 
Orange County. Instead, the idea of a multimeiaber, representative water
master like the San Gabriel River Watermaster cmerged as the desired 
alternative. A locai watermaster made up of water users' representatives 
could provide a ba~inwide decision-making and monitoring mechanism 
without creating another special water district (Stetson, 1982: 9). 

Stetson's May 1966 proposal recommended managing the basin to 
a "safe-yield" status, using a mutual-prescription determination of water 
production rights as had been done in the Raymond, West, and Central 
basins. USGVWA members were not completely averse to the idea: they 
wanted to protect the value of water rights, and they wanted to assign 
the costs of acquiring supplemental water and replenishing the basin on 
pumping in excess of the basin's safe yield. Those goals seemed almost 
certainly to require an adjudication. 

At the same time, they wanted to avoid the expense and delay 
involved in such an adjudication. The recently completed Central Basin 
adjudication seemed encouraging. A "friendly" basin adjudication could 
be conducted more quickly and less expensively by working out a pre
negotiated settlement, and by avoiding the appointment of an outside 
referee. The 1955 Water Recordation Act and the production data collected 
by the association would help. Decade-long water production histories 
could be assembled for the larger water producers. 

Stetson's report already included production data supplied by water 
users from 1953 through 1964. Total production exceeded the estimated 
annual basin safe yield of 175,000 acre-feet. Stetson therefore recom
mended assigning each water rights owner "adjusted rights" totaling that 
amount. These adjusted rights would be a little more than 5 percent less 
than the probable prescriptive rights, and about 20 percent lower than 
1964 production (Stetson, 1966: V-5). 

The USGVWA and its Executive Committee and Water Users' Com
mittee drafted a statement titled "Principles of Management of the San 
Gabriel Basin as an Adjudicated Area," which was redrafted nineteen 
times from mid-1966 through mid-1967. On August 9, 1967, the statement 
was brought before the full association for a vote. There were two absten
tions, but no one voted against it (F;etson, 1985: 8). Believing a negotiated 
settlement to be close, the association asked the USGVIvIWD to act as 
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plaintiff and file a complaint to begin an adjudication of the water rights
within the Main San Gabriel Basin. Attorney Helm filed the complaint 
on January 2, 1P,;,8, beginning the case of Upper San GabrielValley Municipal
Water Districtv. City of Alharnbraet a!.! The original complaint named 132 
defendants; subsequent ameadments brought the total number of named 
parties to 190. 

As in the San Gabriel River adjudication, early optimism and a quick 
agreement on principles were followed by five years of negotiation over 
details.3 Not long after the complaint was filed, the subject of surface water 
diversions arose. Stetson and others had urged that the influence of sur
face water supplies and diversions on groundwater conditions in the Main 
San Gabriel Basin be included by adjudicating "rights to water produc
tion in the Basin and Relevant Watershed." The complaint was amended 
on August 14, 1970, to add surface water diversions. Although the total 
number of surface diverters was small, including them increased the com
plexity of the negotiations. 

Verifying production data also impeded quick progress. Recordation 
Act filings did not cover some producers (particularly the many smaller 
producers), and in several cases production reports were unreliable. As 
in the Central Basin adjudication, production data had to be verified, a 
task assigned to Stetson. Parties were unexpectedly slow in submitting
data and it was not until 1971 that he could announce verification was 
"virtually completed." 

Another delay arose because the SGVMWD cities of Aihambra, 
Azusa, and Monterey Park had no access to supplemental water supplies
until State Water Project deliveries began in 1972. Until they could be sure 
of their supplies, they were reluctant to agree to reduce their pumping.

From 1968 through 1972, negotiations were directed by a committee 
of producer representatives working with attorneys and engineers
who met monthly (usually in the conference room at the USGVMWD 
offices) to discuss problems and work on stipulation drafts. Although there 
were no "lock-up" sessions, in a few cases the water producers asked 
the attorneys and engineers to leave so the parties could discuss the 
issues directly. 

A settlement was reached near the end of 1972. After a brief trial in 
October, a stipulation for judgment and a judgment were filed with Judge
John Shea on December 29, 1972. Judgment was entered on January 4, 1973,
and the physical solution it contained was made retroactive to July 1, 1972. 
The Main San Gabriel Basin adjudication cost the plaintiff USGVMWD about 
$424,000, roughly equally divided between engineering costs and legal fees. 
The total cost of the adjudication to all parties was somewhere between 
$750,000 and $1 million (Lipson, 1978: 55). All parties were ordered to pay 
their own costs. 
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The Main San Gabriel Basin Judgment 
The Main San Gabriel Basin judgment defined the rights of 190 parties 
in five different categories, created a new basin governance entity, and 
described a management program involving several elements developed 
just for this basin. The judgment is essentially a constitution for the Main 
San Gabriel Basin. 

The judgment declares that rights to the use and storage of water in 
the Main San Gabriel Basin belong to the parties, subject to the control 
of the watermaster and the physical solution contained in the judgment. 
The overriding theme of the physical solution is that the basin is a resource 
to be used to its fullest extent by the water rights owners, and that costs 
of overuse of the basin should fall upon those whose production exceeds 
their share. Those who produce excessive amounts of water from the basin 
are assessed an amount sufficient to replace their excess production. 

Pumper's Shares, Operating Safe Yield, and Assessments 
Adjudicated rights fall into five categories: (1) base annual diversion rights, 
for surface water diverters who do not also pump groundwater; (2) pre
scriptive pumping rights, for groundwater pumpers who do not also 
divert surface water; (3) integrated production rights, for water producers 
who both divert surface water and pump groundwater; (4) special cate
gory rights, for the storage of water in surface reservoirs; and (5) non
consumptive user rights, primarily for water-.preading operations and 
temporary storage of storm flows. A party's unused production rights 
may be carried over to the next year. "Minimal producers" (who produce 
5 acre-feet per year or less) are exempted from the provisions of the 
physical solution, but they can be required to submit production reports. 

Groundwater rights are determined on the basis of mutual prescrip
tion. The parties stipulated that the basin's "natural safe yield" under 
1967 conditions was 152,700 acre-feet and that it had been in overdraft 
each year since 1953. Instead of converting each party's prescriptive 
pumping rights to adjusted rights totaling the safe yield, however, the 
judgment converts each party's prescriptive pumping right into a
"pumper's share." For example, the judgment defines the city of 
Alhambra's prescriptive pumping right as 8,812.05 acre-feet per year, 
which translates into a pumper's share of 4.45876 percent. All pumper's 
shares total 100 percent. 

Each year, the watermaster establishes the basin's operating safe 
yield, with a view to preventing long-term damage to the basin and its 
water users. Harm to the basin and its users from continued overdraft 
can be avoided by setting a fixed sate-yield figure for every year regardless 

http:8,812.05
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of water supply and storage conditions. Over the long term, years of above
normal and below-normal water supply and storage should offset one 
another. Continued overdraft may also be avoided by varying the draft on 
the basin each year in accordance with variations in the water supply. 

Main San Gabriel Basin negotiators preferred the second approach, 
for three main reasons: it gave them more flexibility, enabled them to 
make maximum safe use each year of basin water supplies, and paid due 
attention to the amount of underground water storage in the basin. Main 
San Gabriel Basin water users viewed the fixed safe-yield operation of 
the Raymond, West, and Central basins as too rigid: even in years when 
the natural water supply is fairly abundant, pumpers there must hold 
back on their production of water from the basin and purchase more 
expensive supplemental water. 

Concern was also voiced about water storage in the basin. Under a 
fixed safe-yield operation, years of abundant recharge refill the basin and 
raise underground water levels. In an unconfined groundwater basin such 
as the Main San Gabriel Basin, increased groundwater in storage brings 
the water table closer to the land surface. Up to a limit, this is desirable: 
a higher water table reduces pumping lifts and costs. A series of wet years 
can bring the water table too high, however, as occurred in 1943. 

The Main San Gabriel Basin judgment therefore provides for a variable 
operating safe yield, set each year by the watermaster on the basis of the 
water supply and water storage conditions in the basin. Periods of abun
dance should be accompanied by higher operating safe yields, permitting 
water producers to produce all or nearly all of their water requirements 
from the basin. When water is in short supply, the operating safe yield 
can be lowered to induce pumpers to place fewer demands on the hasin. 

The judgment specifies that, in setting the operating safe yield, the 
watermaster is to ensure that there is enough groundwater in storage to 
keep the water at the Baldwin Park Key Well 200 to 250 feet above sea 
level. The judgment further calls upon the watermaster to refrain from 
ordering replenishment water to be spread when the level of Key Well 
exceeds 250 feet, and will order imported water to be purchased and 
spread to keep it above 200 feet, to the extent possible. 

The operating safe yield and the pumper's share are combined to 
arrive at a party's allowed pumping fo: the year. A pumper may extract 
up to its pumper's share of the operating safe yield for a given year 
without paying the net pump tax, referred to as the replacement water 
assessment. Production in excess of the pumper's share of the operating 
safe yield is subject to the replacement water assessment, so the pumper 
pays to replace the excess production, acre-foot for acre-foot. 

The replacement water assessment is collected to purchase supple
mental water to restore to the basin water produced in excess of the 
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operating safe yield. Two other assessments on water production fund 
parts of the basin governance system and management program. A gross 
pump tax, called the administrative assessment, is levied on all water pro
duction to provide funds for the administration of the judgment. This 
assessment supports data collection, meter testing, report preparation, 
compensation of the watermaster, and other such activities. A makeup 
water assessment is collected as necessary, in order to meet the Upper 
Area's obligation to the Lower Area under the Long Beach judgment. 
This assessment is levied on all water production that does not bear a 
replacement water assessment, that is, on production of the pumper's 
shares of the operating safe yield. 

The Main San Gabriel Basin judgment does not enjoin new water 
users from producing water from the basin. It allows new parties to 
acquire nonprescriptive production rights. These nonprescriptive rights 
do not entitle a new party to a share of the basin's safe yield, however, 
so all production by the new party would be considered production in 
excess of safe yield and would bear both an administrative assessment 
and a replacement water assessment. This procedure makes new produc
tion from the basin possible, but it is so expensive that new producers have 
not followed this approach. Instead, new producers have generally acquired 
production rights by purchase or lease from existing rights owners. 

The Main San Gabriel Basin Watermaster 
Main San Gabriel Basin users combined basin policy-making and monitor
ing functions into one representative body, the Main San Gabriel Basin 
Watermaster. It is corposed of nine members, each of whom serves a 
one-year term. Six members are directly elected by water producers, two 
members are appointed by the Board of Directors of the USGVMWD, 
and the remaining member is appointed by the Board of Directors of the 
SGVMWD. 4 Each year, the watermaster sets the operating safe yield and 
the three assessment rates for the coming year. 

The Main San Gabriel Watermaster does not maintain a separate office 
or separate staff. It meets monthly in the USGVMWD offices in El Monte 
and uses the district office address as its mailing address. Staff work is 
contracted out. Engineering and legal services have been provided by 
Thomas Stetson and Ralph Helm, respectively, since the 1973 judgment. 
Other staff services (such as preparing the annual reports and maintain
ing financial accounts) are performed by the USGVMWD. Watermaster 
payments to USGVMWD for these services come from the Watermaster's 
Administrative Fund supported by administrative assessments against 
all water production in the basin. Replacement water is purchased by the 
watermaster through the USGVMWD and the SGVMWD and is spread 
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by the Los Angeles County Department of Public Works (previously the 
Los Angeles County Flood Control District). 

The judgment confers the Upper Area's obligations under the Long
Beach judgment on the Main San Gabriel Basin Watermaster. This has 
relieved the USGVMWD of primary responsibility for those obligations. 
The watermaster raises funds for makeup water purchases as required 
and allocates the responsibility for making those purchases between the 
USGVMWD and the SGVMWD. 

The judgment also authorizes the watermaster to enter into court
approved contracts for the storage of water in the basin. The watermaster 
has entered into cyclic storage agreements with the USGVMWD and the 
SGVMWD, which have respon.3ibility under the judgment for providing 
replacement water when ordered by the watermaster. Under the cyclic 
storage agreements, the districts can purchase supplemental water from 
MWD or the state when it is available in greater quantities and at lower 
cost and store it underground. The districts then "deliver" the water to 
the watermaster in later years-that is, it is made available for pumping. 
The availability of cyclic storage assures the watermaster and basin users 
that replacement water will be available when needed. There is no charge 
to store water in the basin, or any credit or liability for benefiting or 
harming other basin users if the stored water raises water levels. 

New Challenges for Babin Governance and Management 
Through the adjudication and judgment, Main San Gabriel Basin water 
users constructed a basin governance 3tructure that they controlled, sub
ject to the court's continuing jurisdiction, and a flexible basin manage
ment program. Developments since 1973 have presented new challenges 
to both, particularly in the matter of water quality. The judgment charged 
the watermaster to assume concern for the quality of water in the basin, 
but this responsibility has changed the role and workload of the water
master in ways that could not have been foreseen during the adjudication. 

In 1972, amendments to the California Administrative Code required 
water suppliers serving domestic consumers to institute adequate water
quality monitoring programs. The California Department of Health Ser
vices suggested that producers within common hydrologic units avoid 
duplicating their efforts by forming programs to monitor water quality 
on a regional basis. The USGVMWD and the SGVMWD proposed to 
undertake an arawide water-quality monitoring program on behalf of 
water suppliers in the Main San Gabriel Basin. 

Subsequently, the Main San Gabriel Basin Watermaster assumed 
responsibility for the basin's areawide Water Quality Monitoring Program. 
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The cost of the Areawide Water Quality Monitoring Program has become 
the largest, and most rapidly growing, portion of the Watermaster's 
Administrative Fund Budget. The Administrative Assessment has risen 
since 1973, and escalated rapidly during the 1980s, reflecting the Water
master's increased involvement with serious water-quality problems 
uncovered in the basin (Table 8.2). 

The first area water-quality monitoring report for the Main San Gabriel 
Basin, filed on September 1, 1974, revealed excessive concentrations of 
nitrates in drinking water, especially in the eastern part of the basin. 5The 
USGVMWD and SGVMWD commissioned a study of the nitrate problem, 
the goal of which was to identify its possible sources and recommend 
ways to correct it. The study, completed in 1976, found that the source 
of the nitrate problem could not be pinned down precisely, but possible 
causes were domestic sewage that had reached groundwater supplies 
decades earlier through septic tank leachates, fertilizers on agricultural 

TABLE 8.2 
Main San Gabriel Watermaster Assessment Rates (dollars per acre-foot) 

Year Administrative Makeup water Replacement water 

1972 0.20 0.00 0.00 
1973 0.35 0.00 0.00 
1974 0.33 0.05 30.00 
1975 0.33 0.45 43.00 
1976 0.45 2.30 42.00 
1977 0.45 7.50 41.00 
1978 0.45 3.50 48.00 
1979 0.90 3.50 48.00 
1980 1.10 12.00 53.00 
1981 1.27 10.00a 60.00 
1982 1.27 10.00a 61.00 
1983 1.27 9.00 a 100.00 
1984 2.57 9.00a 153.00 
1985 2.00 5.00 148.00 
1986 2.42 1.00 153.00 
1987 2.00 0.50 153.00 
1988 2.50 2.00 153.00 
1989 6.00 3.00 153.00 

a. Years in which additional makeup water purchases were made in order to meet obligations under
 
long-term accounting provisions of Long Beach judgment.
 
SOt: I: Main San Gabriel iasin Watermaster Annual Reports.
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lands in the first half of the century, and vegetation buried as lands were 
cleared for urbanization (Stetson, 1986b: 13). The study recommended 
nitrate dilution to be accomplished by spreading imported water of lower 
nitrate concentrations in the eastern part of the basin. Dilution did not 
begin for several years because imported water was unavailable during
the critically dry years of 1976 and 1977 and then it was discovered that
the basin had more widespread contamination problems. The watermaster 
approved a nitrate dilution program for the eastern part of the basin dur
ing the 1985-86 water year.

Another water-quality concern has been the siting of municipal waste 
landfills on lands overlying the basin. The watermaster has published
conditions for landfill-use permits for landfills that are somewhat more 
stringent than those imposed by existing regulatory agencies. Watermaster 
staff also now regularly inspect all active landfills within the Main San 
Gabriel Basin. These inspections augment the inspection programs of the 
Regional Water Quality Control Board and the county Department of 
Health Services. 

The watermaster successfully opposed plans to expand landfills in 
Irwindale in 1985 and in Azusa in 1991, although the effort to block the Azusa 
expansion failed initially. The State Water Resources Control Board had 
rejected the watermaster's objections in 1989, and a Superior Court judge
refused to set aside the board's ruling. In January 1991, however, the water
master and local environmental groups persuaded the District Court of
Appeal to block the further expansion of the Azusa landfill, and the
California Supreme Court refused to review the Court of Appeal's decision. 

The Problem of Volatile Organics 
In 1979, tile basin water-quality monitoring program revea!ed relatively
high concentrations of trichloroethylene (TCE), a volatile organic chemical,
in a Valley County Water District well. Several nearby wells were tested 
and found to have varying concentrations of TCE and other volatile
organics, predominantly tetrachloroethylene (PCE) and carbon tetra
chloride (CCI4 ), all suspected carcinogens. California Department of 
Health Services and Regional Water Quality Control Board preliminary
investigations concluded that basin groundwater supplies were poten
tially in jeopardy (Stetson, 1986b: 13).

On January 4, 1980, the atfected water producers met in the IJSGVMWD 
offi:es with representatives of the state and county health departments,
the Regional Water Quality Control Board, and the county flood control
district. State and county health officials announced that they had closed 
four wells because of high TCE concentrations and would begin an 
intensive well-testing program to determine the areal extent and size of 
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TCE concentrations. Tile flood control district would provide groundwater 
contour maps with which to plot the movement of TCE concentrations. 
The Regional Water Quality Control Board would attempt to identify the 
source or sources and recommend steps to prevent further contamina
tion. Possible remedial measures were discussed, such as aeration, water 
blending, and replacement of groundwater use via direct connections to 
imported water supplies. The Main San Gabriel Basin Watermaster held 
a special meeting on January 8, 1980, at which attorney Ralph Helm 
reviewed the results of the January 4 meeting for the watermaster and staff. 

Monitoring programs continued, and wells with concentrations of TCE, 
PCE, CC14, or other hazardous organic chemicals were closed, or water from 
them was treated or blended with clean water to reduce contaminant con
centrations to below state action levels. By 1985, 88 wells operated by thirty
three different producers in the basin and representing one-fourth of total 
groundwater production had been found to have concentrations of these 
chemicals in excess of state action limits. Since then, the number of active 
producing wells in the basin has dropped, from an average of 333 in the 
first six years under the judgment to 237 in 1988-89. Nevertheless, there 
has been no shortage of drinking water in the basin. Increased production 
from wells in noncontaminated areas of the basin, plus the availability of 
treated imported water, has allowed residents to continue to rely on water 
at the tap. 

In 1984, four large areas of groundwater contamination in the Main San 
Gabriel Basin were designated Environmental Protection Agency (EPA) 
Superfund sites, making cleanup activities eligible for funding under the 
federal Superfund program. EPA officials have called the Sari Gabriel site 
"one of the worst pollution problems in the West," pointing out that the 
cleanup operation "is much larger in magnitude and more complex than 
the typical Supertund site." They have acknowledged that full implemen
tation of basin cleanup could take as long as fifty years and up to $1 billion. 

Discussions among the Main San Gabriel Watermaster, the Cilifornia 
Department of Health Services, and EPA arrived at a planned approach to 
basin remediation. The remediation program would be directed by the 
Department of Health Services, financed with Superfund monies, and 
assisted by the Main San Gabriel Basin Watermaster as the water users' 
representative, with the Upper San Gabriel Valley Municipal Water District 
as the principal provider of staff support. A technical committee and a 
management committee were established to coordinate the remediation effort. 

The organization of the cleanup operation has stirred some contro
versy about the roles of the USGVMWD and the Main San Gabriel Basin 
Watermaster. Valley residents have expressed frustration with the slow 
progress of the remediation effort/' Some of that frustration has been 
directed toward USGVMWD, since its name is associated with nearly all 
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of the information the public receives. The USGVMWD formally agreed
to assist EPA with community relations and public information. It has
handled much of the task of informing residents about the contamination 
problems and the remediation program. In 1990, the Sierra Club's Angeles
Chapter successfully backed candidates for seats on the USGVMWD Board
of Directors, as well as on the boards of SGVMWD and the Three Valleys
Municipal Water District (which overlies the far eastern section of the basin
and used to be the Pomona Valley Municipal Water District). No seat on
the USCGVMWD board had been contested since 1972; after the 1990 elec
tion, a local environmentalist vowed, "From now on, every water board 
seat in the San Gabriel Valley is going to be contested." ' 7 

Supervision of the cleanup has given rise to further controversy. The
EPA appears to have shifted its focus from the long-term cleanup effort 
to short-term efforts to treat the worst areas and intercept contamination 
plumes before they pass through Whittier Narrows and hit Central Basin,
and to identifying the polluters so they can be forced to pay the long
term cleanup operation's costs.' State and local officials and valley
residents have wanted to press ahead with full basin cleanup, however.
A key question has become what entity should have principal respon
sibility for the cleanup operation.

A report released by the Regional Water Quality Control Board in
spring 1990 recommended that the cleanup program be supervised locally
by the Main San Gabriel Basin Watermaster. The MWD, local water pro
ducers, the overlying municipal water districts, and the watermaster 
agreed with that recommendation. However, two prominent local public
figures, U.S. Representative Esteban Torres (D-La Puente) and California 
State Senator Art Torres (D-Los Angeles) have opposed expanding the
watermaster's powers, and along with the Sierra Club and a local group
(the East Valleys Organization), have called for the creation of a new"superagency" to organize and perform the cleanup. Senator Torres 
sponsored legislation in December 1990 to create such an agency, and 
his bill passed the California Senate in April 1991. 

In August 1990, the Main San Gabriel Basin Watermaster returned 
to Superior Court seeking an amendment of the judgment to expand its
authority to oversee the cleanup and to control pumping patterns within 
the basin in order to arrest the migration of contamination plumes. The
watermaster's motion wab supported by the MWD, the Regional Water
Quality Control Board, and the three overlying municipal water districts. 
Those opposing the motion-the Sierra Club, the East Valleys Organiza
tion, and the office of Los An-,eles County District Attorney Ira Reiner
alleged a conflict of interest anong the water producers represented on
the Main San Gabriel Basin Watermaster, and a lack of public account
ability on the watermaster's behalf. Maxine Leichter, speaking for the 
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Sierra Club's Angeles Chapter, said, "The Watermaster cannot protect 
both the private interests of water companies and the public's interests." 
A brief by the county district attorney's office emphasized that the cleanup 
operation vitally affects all valley residents and water consumers, but the 
watermaster is accountable for its actions only to the court and the roughly 
100 water producers in the basin.9 There is no provision for participation 
by the general public in watermaster selection or decision making. 

Watermaster representatives emphasized their desire to proceed with 
the long-delayed basin cleanup. They further contended that the water
master's coverage of the whole basin and all pumpers in it placed it in 
the best position to direct the cleanup effort. They rejected the conflict
of-interest argument, which implies that cities and water service com
panies have an interest in selling contaminated water to their residents 
and customers. In December 1990, Superior Court Judge Florence T. 
Pickard granted increased authority to the watermaster, provided that 
it hold public hearings before taking decisions on cleanup operations. 

During the discussions about the cleanup, a new element was added 
to the governance system for the basin. In August 1990, the watermaster, 
the USGVMWD, the SGVMWD, and the Three Valleys Municipal Water 
District formed a joint-powers agency, the Main San Gabriel Basin Water 
Quality Authority, to develop financing for the cleanup operation. 

Analysis 
Despite the remaining uncertainty about the contamination problems and 
their implications for the basin governance structure and management pro
gram, it i3 possible to review the processes of institutional development in 
the Main San Gabriel Basin through 1990. After the impetus for developing 
collective decision-making arrangements came from Central Basin water 
users, Main San Gabriel Basin users engaged in considerable institutional 
innovation in devising basin governance and management arrangements. 

Eliciting Information 

The Baldwin Park Key Well and its incorporation into the judgment 
represents an institutional arrangement by which basin users developed 
a single signal of basin water conditions. The next organized steps in 
developing institutional arrangements to elicit information occurred in 
the late 1950s with the formation of the Upper San Gabriel Valley Water 
Association. Members submitted production reports to the association 
that later provided the preliminary production histories used to deter
mine pumpers' shares in the basin. The association disseminated reports 
about the basin by other agencies, such as the Los Angeles County Flood 
Control District and the state Department of Water Resources. 
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The Upper San Gabriel Valley Municipal Water District also developed
information about basin water conditions and water use. The 1961 Koebig
and Koebig study encouraged water users to acquire supplemental water 
supplies, but also suggested that overdraft was a temporary phenomenon
caused by the drought. Beginning in 1965, the USGVMWD commissioned 
consulting engineer Stetson to prepare annual reports on basin condi
tions and water use. He also developed the preliminary production
histories while working on the recommended basin management plan.

Since the 1973 judgment, information about groundwater produc
tion and basin conditions has been generated by the Main San Gabriel 
Basin Watermaster, which has retained Stetson as consulting engineer.
LJSGVMWD staff compile data from water users and the engineer and 
prepare the watermaster's annual report, which provides a regular source 
of information about basin conditions, the operation of the management 
program, decisions taken by the watermaster, and changes in basin gover
nance or management. 

Institutional Design 
Main San Gabriel Basin users designed and implemented several institu
tional arrangements to solve their problems, beginning with the forma
tion of the USGVWA. and the USGVMWD in response to the pressures
from the Lower Area. The association provided the first organization for 
governance of the groundwater basin, and the district developed and 
implemented the basin's artificial replenishment program. During the San 
Gabriel River adjudication, water users developed the usable water plan,
created the San Gabriel River Watern.dster, and modified the powers of 
the USGVMWD to temporarily meet the Upper Area's obligations to the 
Lower Area. 

Thereafter, effort turned toward developing a basinwide governance 
structure and management program for the basin. During the adjudica
tion of water rights within Main San Gabriel Basin, water users essen
tially wrote and ratified the basin's constitution, which was approved by
the court in the form of the 1973 judgment. In the process, water users 
developed and implemented new institutional solutions to groundwater 
basin governance and management problems. 

Several Main San Gabriel Basin institutional innovations have since 
been adopted in other basins: 

* The multimember river system watermaster and usable water approach
developed by the Central Basin and Main San Gabriel Basin negotiators 
are now used in the neighboring Santa Ana River watershed (see 
Chapter 11). 
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* The idea of a multimember, representative watermaster chosen by water 
users to govern the basin was adopted in the Raymond Basin in 1984, 
and by water users in the Chino Basin (see Chapter 12). 

" The concept of a variable operating safe yield first implemented in the 
Main San Gabriel Basin is used in the San Fernando Valley and Chino 
basins. Also, water producers in the Raymond Basin now cooperate 
in a voluntary program of adjusting pumping patterns. 

" Variations on the idea of the cyclic storage of water are in use in the 
San Fernando Valley and Chino basins. 

Integration with Other Governance Systems 

The San Gabriel River adjudication included arrangements for integrating 
the Main San Gabriel Basin with several other governance structures. Most 
of these arrangements were described in Chapter 7. 

The Main San Gabriel Basin governance and management involves 
complex relationships among various water resource entities. Water 
delivery and financial relationships have been worked out among the three 
overlying municipal water districts in order to provide imported water 
throughout the basin for direct use and artificial replenishment. Artificial 
replenishment, as well as the conservation and spreading of local runoff, 
is performed by the county Depariment of Public Works in connection with 
the Main San Gabriel Basin Watermaster and the USGVMWD and 
SGVMWD. The Main San Gabriel Basin Watermaster includes represen
tatives from the USGVMWD and SGVMWD, both of which provide replace
ment water to, and have cyclic storage agreements with, the watermaster. 
Primarily through the USGVMWD, basin governance and management are 
also connected with MWD. To address contamination problems, basin users 
have divided and coordinated functions among the Main San Gabriel Basin 
Watermaster, the three municipal water districts, the Regional Water Quality 
Control Board, the county health and public works departments, the state 
health department and water resources board, and EPA. The Main San 
Gabriel Basin Water Quality Authority is the most recent formal interorgani
zational arrangement to have evolved. with its role yet to be determined. 

Operation and Performance of the Management Program 

Compliance with the management program in the Main San Gabriel Basin 
has been high. No party has been sanctioned for overproducing or for 
failing to pay water production assessments. Through the first eighteen 
years of operation under the Main San Gabriel Basin judgment, ground
water production from the basin has remained close to the operating safe 
yield (Table 8.3). 
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TABLE 8.3 
Main San Gabriel Basin Operations under the Judgment (acre-feet) 

Operating Production Recorded Replacement waterYear safe yield rightsa production requirements 

1973 NA NA 241,098 NA
1974 226,800 238,133 235,460 
 14,519197, 210,000 237,913 225,222 8,421
1976 200,000 231,392 242,246 24,745

1977 150,000 174,193 212,995 
 48,651
1978 150,000 170,473 198,257 36,8181979 170,000 189,440 218,406 34,405
1980 220,000 237,226 226,280 
 9,894
1981 230,000 262,445 233,963 
 6,190
1982 210,000 255,281 
 223,245 10,592

1983 200,000 253,050 212,206 3,293

1984 230,000 287,395 
 238,586 2,152

1985 210,000 272,050 244,682 
 12,476

1986 190,000 240,320 
 248,802 33,111

1987 200,000 235,924 
 256,147 42,316

1988 190,000 222,985 
 251,949 51,990

1989 180,0C.3 214,811 256,667 
 60,205
 

NA - Not applicable. 
a. Production rights regularly exceed operating safe yield owing to the addition of carryover rights.SOURCE: Main San Gabriel Basin Watermaster Annual Reports. 

The program has been effective in keeping the basin within the targetrange indicated by Baldwin Park Key Well levels of 200 to 250 feet above 
sea level. As directed in the judgment, the watermaster has varied theoperating safe yield in response to water supply and water storage con
ditions. When water supply conditions have been favorable and the Key
Well level has reached or exceeded 250 feet, the watermaster has occa
sionally set the operating safe yield in excess of 200,000 acre-feet. Amounts
this high exempt virtually all pumping from replacement water assess
ments; the judgment bars the spreading of replacement water in such 
years in any case. When the Key Well indicates that basin storage is low,
the operating safe yield is lowered, and more groundwater production
becomes subject to the replacement water assessment. Since the assess
ment is quite high (see Table 8.2), thi; tends to reduce pumping and at
the same time provides funds for replenishment purchases.

Despite the great difficulties posed by water contamination, the manage
ment program has improved the efficiency of resource use by directing 
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groundwater toward more highly valued uses and taking advantage of 
the basin's valuable storage space. As in the other basins of the San 
Gabriel River watershed, water rights transfers in the Main San Gabriel 
Basin help move groundwater production from those who value it less 
to those who value it more. To facilitate water rights transfers, the water
master keeps a list of parties interested in selling or leasing their water 
production rights and another list of persons interested in acquiring such 
rights. Since the first few years after the judgment, water rights sales have 
averaged fewer than three per year. The market for water rights leases 
has been more active. There have been at least twenty-nine leases each 
year, and the average has been forty-two per year. 

The judgment's provision for cyclic storage allow the basin's valuable 
storage space to be used. The watermaster's cyclic storage agreement with 
USGVMWD is indirectly an agreement with MWD to store imported 
water supplies in the Main San Gabriel Basin. The agreement has been 
altered by the parties to facilitate the conjunctive use of imported water 
supplies and basin storage by untangling a catch in the rules governing 
water spreading in the basin. Because spreading is prohibited when the 
!evel in the Baldwin Park Key Well exceeds 250 feet, spreading was usually 
blocked in procisely those years that surplus imported water was most 
likely to be available for cyclic storage. 10 The cyclic storage agreement with 
USGVMWD was changed to allow MWD to spread and store water even 
when the Key Well level exceeds 250 feet, provided the spreading occurs 
in the eastern part of the basin where water table increases are unlikely 
to cause problems for other users (see Table 8.4). 

The Main San Gabriel Basin's management program is funded 
entirely by assessments against pumping, and it allocates basin manage
ment costs among water users in proportion to the benefit they derive 
from the basin. Watermaster expenses are not shared by the state or paid 
in part from local property taxes. 

Given its greater speed and smaller costs, the Main San Gabriel Basin 
adjudication and management program do not appear to have signifi
cantly shut out small water producers or concentrated groundwater pro
duction in the hands of a small number of large pumpers. Groundwater 
production in the Main San Gabriel Basin was highly concentrated before 
the adjudications, and the rate of further concentration has not changed 
since the judgment. The thirty largest Fumpers in the basin accounted 
for 88 percent of production before the adjudication, 91 percent at the 
time of the judgment, and 95 percent at present. 

Water users clearly were concerned with adaptability when con
stituting the basin governance structure and management program. In 
reserving the continuing jurisdiction of the court, the judgment expresses 
this guiding principle: "In order that Watermaster may be free to utilize 
both existing and new developing technological, social and economic 
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TABLE 8.4 
Main San Gabriel Basin Cyclic Storage (acre-feet) 

Accumulated Accumulated Accumulated 
cyclic storage: cyclic storage: cyclic storage:

Year USGVMWD/MWD SGVMWD basin total 

1975 0 45 45
1976 12,621 7,017 19,638
1977 12,674 9,739 22,413
1.978 0 7,452 7,452
1979 0 9,004 9,004
1980 0 6,070 6,070
1981 0 4,709 4,709
1982 0 5,358 5,358

1983 3,189 6,735 9,925

1984 4.862 5,064 9,927

1985 4,862 4,234 9,096

1986 52,268 348 52,616

1987 70,613 
 7,648 78,262
1988 71,776 8,309 80,085

1989 71,886 
 4,465 76,351 

SOURCE: Main San Gabriel Basin Watermaster Annual Reports. 

concepts for the fullest benefit of all those dependent upon the Basin,
it is essential that the Physical Solution hereunder provide for maximum 
flexibility and adaptability" (Judgment, p. 23).

Because the judgment is the basin's constitution, however, the gover
nance structure or authority cannot be changed in any substantial way
without amending the judgment. Court approval of amendments is not 
automatic. In 1989, the watermaster proposed an amendment to the judg
ment to authorize the use of reclaimed water as replacement water. As 
noted in Chapters 6 and 7, reclaimed water is used for replenishment
in the West and Central basins and is much less expensive than imported 
water from MWD. In August 1989, Judge Pickard denied the proposed
amendment, on the ground that sufficient quantities of imported sup
plemental water were available for basin replenishment.

Through its rules concerning pumping and imported water use, the Main 
San Gabriel Basin management program can adjust to basin conditions. Water 
users have demonstrated the ability to respond to other changes in condi
tions that were not anticipated at the time of the judgment. An example of 
that adaptability is the Alhambra Cooperative Water Exchange Agreement,
which took considerable inventiveness to develop and could not have been 
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implemented without a high degree of coordination among the city of 
Alhambra, the USGVMWD, MWD, and the Main San Gabriel Basin Water
master. The agreement addresses a problem that had been brewing in the 
western part of the basin for years. A pumping trough developed after years 
of increased pumping and lower transmissivity rates around Alhambra. By 
1973, water levels beneath Alhambra had dropped to 140 feet above sea level. 

Alhambra is one of the SGVMWD cities and is located in a part of the 
basin where the SGVMWD has no turnout for the delivery of supplemental 
water. The USGVMWD, however, has a turnout from the MWD feeder in the 
area. The Alhambra Cooperative Water Exchange Agreement allows the city 
of Alhambra to reduce pumping and receive supplemental water from MWD 
indirectly through the USGVMWD. Alhambra pays the USGVMWD the 
full price for 37.4 percent of the treated MWD water it receives. For the other 
62.6 percent, the city pays USGVMWD the diffErence between the MWD 
treated water and replenishment water prices, and the watermaster pays
USGVMWD the MWD replenishment water price. The watermaster's pay
ment reflects the benefit to the basin from Alhambra's pumping reduction. 
The agreement has stopped water levels beneath the city from falling further 
and has improved the dependability of its water supply. 

Epilogue: The San Gabriel "Formula" 
The governance structure and management programs developed by water 
users in the San Gabriel River watershed are composed of extraordinarily 
complex institutional and interorganizational arrangements. In each of the 
four groundwater basins, and in the allocation of San Gabriel River flows 
between the Upper and Lower areas, institutional development entailed 
considerable improvisation and adaptation to address the particular 
problems in each case (such as seawater intrusion in West and Central basins 
or the water supply position of cities such as Alhambra and Sierra Madre 
in the Raymond and Main San Gabriel basins). Furthermore, in each basin, 
and in the interbasin allocation of the river flows, adjustments and modifica
tions have been made to respond to contingencies and emergencies. 

To some water users, attorneys, judges, and engineers dealing with 
other overdrawn and endangered southern California basins, however, 
the institutional arrangements crafted in the San Gabriel River water
shed seemed to offer what they needed most-a solution. In the San 
Gabriel cases, action appeared to follow a general pattern: acquisition of 
a supplemental supply of water, followed by an adjudication and limita
tion of groundwater rights according to mutual prescription, the desig
nation of a watermaster, and the implementation of a management 
program balancing natural and artificial replenishment of the basin with 
withdrawals. The Raymond and West basin experiences had been long 
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and difficult, to be sure, but Central Basin seemed to show that the same 
solution could be reached by a streamlined process, and the Main San 
Gabriel Basin appeared to confirm this belief. 

Some southern California attorneys and judges in particular felt they 
had found a basin management "formula." During the 1960s and 1970s, 
they attempted to apply that formula in the Los Angeles and Mojave River 
watersheds. The results in each case were spectacular, in the sense that 
a fireworks display is spectacular. 

NOTES 
1. By 1985, agricultural acreage in the San Gabriel Valley was less than 2,000 

acre-s (Stetson, 1986b: 12). 

2. Civil Case 924128, Superior Court of the State of California in and for the 
County of Los Angeles, assigned to Judge John Shea. 

3. One decision taken by the negotiators lightened the burden of assembling 
the stipulated ag,'eement in the Main San Gabriel Basin case. They decided to 
omit the smaller, tributary Puente Basin that adjoins the Main San Gabriel Basin 
on the east from the adjudication. Instead, an agreement was incorporated into 
the Main San Gabriel Basin judgment. modeled after the San Gabriel River set
tlement, that allowed the Puente Basin water users to manage their own water 
supply, as long as they guaranteed not to interfere with the natural surface flows 
of San Jose Creek or with the subsurface inflow from Puente Basin to the Main 
San Gabriel Basin. The Puente Basin Water Agency committed to provide make
up payments to the Main San Gabriel Basin Watermaster for any deficiencies. A 
two-member representative Puente Narrows Watermaster monitors the agreement. 
Subsequently, the Puente Basin has itself undergone a water rights adjudication. 

4. In selecting their representatives, water rights owners under the judgment 
ar. allocated one vote for each 100 acre-feet of production right, "creating in effect 
a quasi-political instrumentalty controlled by water producers" (Lipson, 1978: 10). 

5. High nitrate concentrations in drinking water have been found to cause 
a lethal condition in infants called methemoglobinemia, which prevents an infant's 
blood from carrying oxygen to its tissues and organs. 

6. See, for example, Irene Chang, "Rewards Are Offered for Identities of 
Firms Linked to Water Pollution, Los Angeles Times, July 17, 1989, sec. 2, p. 6: 

Disappointed by the Environmental Protection Agency's delay in cleaning 
up contaminated ground water in the San Gabriel Valley, about 1,100 
members of a church-based community organization voted Sunday to 
offer rewards to individuals who identify companies responsible for 
the pollution. 

But an EPA official, who spoke at the East Valleys Organizations' 
annual assembly at St. John the Baptist Church auditorium in Baldwin 
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Park, said it would be difficult to positively identify the sources of the 
pollution that has affected 20% of the 200-square-mile San Gabriel Valley 
water basin and seeped into 245 of the area's 400 wells. 

Under the federal Superfund law, which provides money to remove 
nxics, the EPA must try to recover expenses from companies that caused 

the damage. 
"While I support the concept of having citizens on the alert for com

panies that spill [toxic] materials, it's going to be very, very hard and 
very complex because for 50 years or longer industry and others have 
deliberately put contaminants in the ground water," said Jeffrey Zelikson, 
director of hazardous waste management in EPA's western region ... 

EVO is a coalition of 12 San Gabriel Valley and Pomona Valley 
churches, and claims a membership of 35,000 families. 

In June 1990, the EVO announced that it had raised $100,000 for its reward fund, 
and also released its first "clean water report card." The state Water Quality Board 
received a "D," apparently for its approval of the Azusa landfill expansion. The 
EPA received an "incomplete." Local municipalities and public officials received 
grades that appeared to be closely related to how much money they had con
tributed to EVO's reward fund. See Sheryl Stolberg, "Group Releases Water 
Report Card," Los Angeles Times, June 11, 1990, p. B-1. 

7. Julio Moran, "Signals of a Right Turn Prove False in Santa Monica," Los 
Angeles Times, November 8, 1990, p. B-4. 

8. Berkley Hudson, "Short-Term Plan for Cleaning Up Water Released," 
Los Angeles -ties. April 18, 1990, p. B-I; "Drought Prompts Study of Basin 
Cleanup." L , Angeles Times, June 11, 1990, p. B-1. 

9. Berkley Hudson, "Courtroom Battle Set in Historic Water Fight," Los 
Angeles Times, August 9, 1990, p. B-1. 

10. In 1977, the California Department of Water Resources, exploring ways 
of improving the delivery of State Project water, approached the watermaster's 
consulting engineer, Thomas Stetson, about the possibility of a cyclic storage agree
ment that would allow the department to store surplus northern California water 
in the Main San Gabriel Basin. The judgment and the watermaster rules and 
regulations provide that stored water may be recaptured only for use in the basin, 
however. These restrictions blocked an agreement with the state, which wanted 
to be able to "bank" water in the basin for later extraction and delivery elsewhere. 



The San Fernando Valley 
Institutional Adaptation 

under Constraint 

If someone were to say "San Fernando killed mutual prescription," he 
would have an arguablepoint. 

John F. Mann, Jr., 1975 

As explained in Chapter 4, the city of Los Angeles has successfully
asserted and defended a pueblo water right to the use of the Los Angeles
River since the 1800s. This makes Los Angeles not just another riparian 
or appropriator, but gives it an exclusive and paramount right to use all 
the water it needs from the river, up to and including the entire flow. 
In the early 1900s, the claim was extended to San Fernando Valley ground
water, which supplies the base flow of the Los Angeles River. 

The groundwater basin underlying the San Fernando Valley also 
figured prominently in the early 1900s in the construction of the Los Angeles
Aqueduct. The aqueduct was designed with substantial excess capacity in 
order to accommodate future growth and to make the project worth building
and financing. For several years, the aqueduct would provide more water 
than the city needed, raising the question of what to do with the surp!us 
inthe meantime. There also were questions about where the aqueduct
should terminate once it reached the San Gabrie! Mountains. 

At the request of William Mulholland, the Los Angeles Board of Water 
Commissioners turned these questions over to a panel of three promi
nent civil engineers-John Quinton, William Code, and Homer Hamlin
asking them to recommend a location for the aqueduct's terminus and 
find a place to accommodate the temporary surplus. Their choices were 

189
 



SAN FERNANDO VALLEY 
GROUNDWATER BASIN 

oS A N 

" " Fernando vIAI 

4 E 

'C C" 
~VEROUGO 

ot 

I 
S N AM C 

-UNTAIN, 

w\ 

~SAN 
lnae 

RAFAEL 

HILLS 

POPULATION 

• o.ooo-

a ., '- , L.oAngel
4" 

0 1 2 
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constrained by the need to minimize the costs of water distribution, and 
the fact that the city's bonding power had been exhausted, so the
aqueduct itself could not be brought all the way to the interior of the city.
After comparing potential terminus locations, the panel published a report
in 1911 recommending the San Fernando Valley. There would be ade
quate funds to reach Ihe valley, and the elevation of the terminus would 
allow water to be conveyed to most of the city by gravity flow. Surplus
water from the aqueduct could be used in the valley fo, irrigated
agriculture, with irrigation return flows percolating underground and 
moving toward the Narrows to enhance the flow of the Los Angeles River. 
Also, surplus water stored underground in the valley would provide an 
emergency supply if the aqueduct flow were interrupted. 

The area to be served by the surplus aqueduct water would be annexed 
and brought within the city and its municipal water system. Virtually the 
entire valley was unincorporated, save for Glendale. Burbank and San 
Fernando incorporated in 1911, the year the engineers' report was published.
When deliveries of aqueduct water began in 1913, the remainder of the valley 
was annexed to Los Angeles. The annexation and the incorporations of 
Glendale, Burbank, and San Fernando set the stage for protracted battles 
decades later over San Fernando Valley water supplies. 

Los Angeles's Early Conjunctive Use Program
 
in the San Fernando Valley
 
Decision making within the Los Angeles Department of Water and Power 
(LADWP) constituted the nearest thing to governance of the San Fernando 
Valley basin for years. The other three cities in the valley pumped ground
water but did not participate in any form of collective decision making about 
groundwater rights or usage. LADWP began a program of conjunctive uses 
of its imported water supplies from the Los Angeles Aqueduct and the 
groundwater basin underlying the San Fernando Valley. The city withdrew 
water from the valley basin and the Los Angeles River and replaced what 
it withdrew, and more, from the aqueduct. Return flows from the irriga
tion of valley lands increased both the amount of groundwater in storage
and the rising flow of the Los Angeles River at the Narrows (Mann and 
Blevins, 1986: 2). The LADWP began pumping groundwater in the Owens 
Valley in 1918 and began diverting water from the Mono Basin watershed 
in 1923, to increase the flow through the Los Angeles Aqueduct. 

Activities of the Los Angeles County Flood Control District (LACFCD)
and the U.S. Army Corps of Engineers in the San Fernando Valley dur
ing the 1920s facilitated the city's conjunctive use operation. The corps
constructed the Hansen, Sepulveda, and Lopez flood control dams, and 
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the flood control district constructed the Big Tujunga and the Pacoima 
dams. Each of these dams, operated by LACFCD, was accompanied by 
a reservoir and spreading grounds for capturing storm flows and recharg-. 
ing the groundwater supply. These dams, reservoirs, and spreading 
grounds supplemented the LADWP's Headworks Spreading Grounds. 
The Tujunga, Hansen, and Headworks (and later the Pacoima) spreading 
griunds were used for artificial recharge of the groundwater supply with 
aqueduct water imported by Los Angeles. 

Roughly 150,000 acre-feet of water was spread at the locations through 
the 1930s. The city's pueblo water right did not attach to these imported 
and spread waters; the pueblo right applies only to "native waters" of 
the Los Angeles River watershed. The state had authorized municipalities 
to spread and store water for later use, however, and this practice was 
explicitly upheld with respect to public agencies importing waters from 
distant watersheds by the California Supreme Court's 1939 decision in 
Stevens v. Oakdale Irrigation District. 

Battle between the Cities-Round One: 
The Glendale and Burbank Cases 
Since Los Angeles was storing surplus aqueduct water in the San Fernando 
Valley basin, it was able to reduce pumping from its wells in the eastern 
part of the valley. The short-term groundwater surplus in the valley and 
the reduction of pumping by Los Angeles allowed Burbank and Glendale 
to accommodate their own rapid municipal growth with increased pump
ing from the eastern part of the valley. They spent millions of dollars on 
well fields and water distribution systems, including wells equipped with 
high-capacity turbine pumps. During the 1920s, the Los Angeles pump
ing reductions were more than offset by Burbank's and Glendale's 
increases, producing a net increase in pumping in the part of the valley 
that groundwater passes through before rising to the surface at the Los 
Angeles Narrows. The increased pumping and a series of dry years in the 
1920s took their toll. In 1931, despite the artificial replenishment program 
and the fact that the Los Angeles Aqueduct was operating at nearly full 
capacity, the rising water flow of the Los Angeles River stopped. 

Armed with numerous precedents establishing its paramount right 
to waters of the Los Angeles River watershed, and confident of its right 
to store and recapture its imports, Los Angeles sued Burbank in 1933, 
and Glendale in 1936. The cases were consolidated and assigned to 
Superior Court Judge Frank Collier, who was simultaneously presiding 
over the Raymond Basin adjudication. Glendale and Burbank were repre
sented by attorney Kenneth Wright, who also represented a majority of 
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the water users in the Raymond Basin case and later helped initiate the 
West and Central Basin adjudications. 

Los Angeles requested declaratory judgments that its pueblo right to
all native waters of the Los Angeles River watershed needed for its inhabit
ants was superior to the appropriative rights of Glendale and Burbank, and
that Los Angeles had a prior and paramount right to groundwater in the
valley that appeared as a result of its imports, return flows, and artificial 
replenishment. Los Angeles also requested an injunction restraining
Glendale and Burbank from any further extractions of native waters,
imported water recharged to the basin, or return flows of aqueduct water. 

The Burbank and Glendale cases, as they were known, were tried
before Judge Collier in 1939. Burbank and Glendale's arguments focused 
on the hardships the cities would experience, and the waste of water 
that would occur, if Los Angeles prevailed. Burbank and Glendale were 
original members of MWD, but imported Colorado River water was 
not yet available, so the cities would have no water supply at all if ordered 
to stop pumping. They also argued that if they stopped pumping, the com
bination of native water and Los Angeles Aqueduct imports would create 
a water surplus in the valley. Rising water would fill the concrete-lined Los
Angeles River channel and flow straight out to the ocean. This would be 
manifestly against the state's declared policy against water waste.

Burbank and Glendale also argued that they had acquired prescrip
tive rights to at least some of the water in the valley. The flow of the Los 
Angeles River may have dried up in 1931, they contended, but their use
of at least some of the water claimed by Los Angeles had been taking
place for several years, and they should , e entitled to continue to use 
that water. At a minimum, even if Los Angeles had a superior right to
the native waters of the watershed, its right should extend only to the 
normal flows thereof. If nothing else, the cities argued, they were entitled 
to the extraordinary flows of the river, such as the flood flows captured
and spread within the valley by the LACFCD. 

Judge Collier held for Los Angeles on all three of its declaratory judg
.nent requests, with one distinction. He accepted the defendants' distinc
tion between ordinary flows and flood flows. Because the Los Angeles
pueblo water right was defined in terms of need, it did not extend to
"surplus waters," which were available for other appropriators. Judge
Collier reasoned that flood waters are, by definition, "surplus waters."
Therefore, Glendale and Burbank had a right to the use of flood waters 
that were captured and restored to the groundwater supply.

The declaratory judgments were appealed to the California Supreme
Court, which unanimously upheld all the rulings in favor of Los Angeles
and reversed the decision about flood flows that had favored Glendale 
and Burbank. The Supreme Court held that if Los Angeles could capture 
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flood flows in the Los Angeles River watershed and put them to use, then 
its pueblo water right extended to those captured flows, as well. The 
pueblo water right extends to the peak as well as to the lesser flows of 
the stream (23 Cal.2d 68 at 74). 

No injunction was issued in the Burbank and Glendale cases. The 
valley's water supply situation had changed again. Not only had the 
drought ended in 1936, disastrous flooding had occurred throughout 
southern California in 1938. By the time the trial was held in 1939, the 
San Fernando Valley was inundated with water, and rising water flows 
filled the Los Angeles River channel and headed for the sea. In 1940, Los 
Angeles River flows hit an all-time record high of 138,990 acre-feet, 100 
times the amount in 1930. Unable to establish that the city's interests were 
currently being harmed by Glendale and Burbank, Los Angeles dropped 
its request for an injunction to halt their pumping, satisfying itself with 
the declarations (Mann, 1976: 268). Without the injunction, neither 
Glendale nor Burbank (nor any other pumper in the watershed) was 
restrained from continuing pumping. The stage was set for another con
frontation when drought conditions returned in the 1940s. 

Race to the Pumphouse: 1940-1955 
Groundwater extractions in the San Fernando Valley escalated sharply 
after the G!endale and Burbank cases were resolved in 1943 without 
an injunction. From 1942 to 1950, groundwater extratfons in the San 
Fernando Valley increased from just under 90,000 acre-feet per year 
to 140,000 acre-feet per year. In the meantime, Colorado River water 
became available in the San Fernando Valley, but went largely unused. 
Despite rapid urbanization and population growth, MWD deliveries 
to the valley totaled 320 acre-feet in 1941, 580 acre-feet in 1945, and 5,800 
acre-feet in 1950. Even in the early 1950s, Glendale and Burbank hardly 
touched the Colorado River supplies. MWD deliveries to the two cities 
increased from 500 acre-feet in 1949-50 to 2,200 acre-feet in 1954-55 
(California SWRB, 1956: 24). Glendale, Buibank, ana others continued 
to increase pumping. 

During this period, Los Angeles initially increased imports from its 
own aqueduct, which were less expensive and of higher quality than 
MWD Colorado River water. In 1940, Los Angeles had ext, nded its 
aqueduct further into the Mono Basin watershed. Los Angeles Aqueduct 
deliveries reached 270,000 acre-feet per year in the mid-1940s and neared 
300,000 acre-feet per year in 1950. Only then did it turn significantly to 
MWD for additional supplies. Los Angeles imports of Colorado River 
water rose from 5,300 acre-feet in 1949-50 to 29,000 acre-feet in 1954-55 
(California SWRB, 1956: 24). By 1955, Los Angeles was importing more 
than 300,000 acre-feet of water annually from its aqueduct and MWD. 
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When the long drought cycle began in 1945, valley water conditions 
deteriorated rapidly. Water levels in wells in the eastern part of the valley
dropped as much as 110 feet between 1945 and 1955. Groundwater in storage
in the San Fernando Valley Basin, the largest groundwater basin in the 
Upper Los Angeles River Area (ULARA), fell 300,000 acre-feet from 1944-45 
through 1949-50. Above-normal rainfall in 1952 brought a brief hope that 
the drought had ended. But when the drought resumed in 1953, the water 
level dropped again. On September 30, 1955, Los Angeles went back to court. 

Battle between the Cities-Round Two: 
Los Angeles v. San Fernando 
The new action, City of Los Angeles v. City of San Fernandoet al., covered 
all four groundwater basins within the Upper Los Angeles River Area 
and named as defendants the cities of San Fernando, Glendale, and 
Burbank, plus more than 200 other parties, mostly private producers. After 
initial assignment to another judge, the case was transferred to Superior
Court Judge Virgil Airola of Calaveras County (who was later assigned
the San Gabriel River adjudication described in Chapter 7). Upon motion 
of the defendants, and over the objections of Los Angeles, Judge Airola 
issued an order of reference on June 11, 1958, directing the State Water 
Rights Board to investigate and report on the physical facts affecting a 
determination of water rights in the ULARA. 

Los Angeles opposed the reference, not only because it hoped to avoid 
the expense and delay, but because it opposed any "determination of 
water rights" in the ULARA. From its perspective, ULARA water rights
had been determined in numercus previous cases, and they belonged
to Los Angeles. Los Angeles moved that the Glendaleand Burbank cases 
be reopened so that it could renew its request for an injunction. This 
motion was denied, the objections to the reference were overruled, and 
the referee's investigation began. 

The investigation proceeded for four years, resulting in a two-volume 
report approved by Judge Airola on July 27, 1962. The referee report
documented the rise in pumping, the fall in water levels, and the loss 
of groundwater in storage throughout the ULARA from the late 1920s 
through the late 1950s. After additional hearings, the judge ordered 
further reports on the Verdugo, Sylmar, and Eagle Rock subareas, which 
were presented to the court in October 1964. These reports were received 
by a new judge. Judge Airola retired from the bench in September 1964,
and his replacement on this case (and the San Gabriel River case) was 
Judge Edmund Moor of Alpine County. 

Judge Moor also presided over the Central Basin adjudication, which 
was nearing completion. Central Basin had been the third mutual
prescription adjudication in southern California. The Raymond and West 
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basin adjudications had been appealed and upheld. Now Judge Moor had 
been assigned the fourth groundwater basin adjudication in Los Angeles 
County. In this one, Los Angeles asserted a paramount right to all 
groundwater in the ULARA, while the defendants argued the need for 
a mutual-prescription determination of rights owing to the existence of 
an overdraft. As the case progressed, Judge Moor was clearly more recep
tive to the mutual-prescription approach. 

After extensive pretrial proceedings, and numerous stipulations 
reducing the number of defendants, the trial of the San Femando case 
began on March 1, 1966.1 It continued until June 15, 1967, and in the 
interim took up 181 court days, entailed more than 700 exhibits, and 
produced a trial transcript of 38,889 pages, the largest trial record in the 
118-year history of the Los Angeles County Superior Court to that time 
(Mann, 1976: 270). The principal contested issues at trial were (1) the 
pueblo water right of Los Angeles; (2) the rights to return flows of 
imported waters; (3) the independence or interdependence of the sub
areas; and (4) the time that the overdraft began and thus whether a 
"prescriptive period" had run. 

The issue of the pueblo water right lay at the heart of the trial. The 
defendants had to contest the right to have a chance of retaining pump
ing rights in the watershed. If they lost on this point, they would have 
to replace all use of local water supplies with more expensive imported 
water. For 'his reason, Los Angeles repeatedly asserted that this was not 
a case about water, it was a case about money. Los Angeles cited the series 
of cases in which the city's superior right to the waters of the Los Angeles 
River watershed had been upheld, but Judge Moor declined to consider 
the matter settled. He allowed the defendants to contest the existence 
of the pueblo water right. This part of the trial alone took up six n'onths, 
as testimony was gathered from experts in Spanish, Mexican, and 
California history and law. 

In his memorandum of decision on October 30, 1967, Judge Moor com
pletely rejected the claim that the city of Los Angeles possessed a pueblo 
water right. He concluded that the pueblo water right concept had been 
"adopted by the courts in time of need to protect the very existence of 
the City of Los Angeles." Since Los Angeles now had a population of 
two million and imported water supplies from both the Owens Valley-
Mono Basin area and the Colorado River, the pueblo right was no longer 
necessary. In his view, the history of the pueblo and water rights indicated 
that either (1)the pueblo right did not exist, and the court could equitably 
apportion the water supply among the competing claimants, or (2) the 
pueblo right did exist, but required equitable apportionment of the waters 
by the sovereign in times of scarcity, and in this case the sovereign was 
"represented by the courts of the State of California." 2Either way, it was 
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the court's job to make an equitable apportionment of ULARA waters. 
With the question of the pueblo water right discarded, that apportion
ment depended on issues such as the status of imported waters and return 
flows, the relationship among the subareas, and the beginning of the over
draft and the possible acquisition of prescriptive rights. 

If the court were to equitably apportion ULARA waters, it mattered 
first which waters were subject to such an apportionment. Clearly, the 
naturally occurring waters derived from local precipitation and runoff 
would be among the waters to be appotioned, but what of the large quan
tities of waters that were imported into the watershed and found their 
way underground, where they moved through the ULARA along with 
the native waters? Citing the decisions in the Glendaleand Burbankcases, 
Los Angeles contended that it had a prior and paramount right to recap
ture the return flows of waters it had imported into the ULARA. Judge
Moor refused to admit the city's evidence on its intent to recapture these 
waters, including the 1911 engineers' report recommending San Fernando 
Valley as the Los Angeles Aqueduct terminus. He filed instead a finding 
of fact that there was no intent or, the part of Los Angeles to recapture
its imported waters-the opposite of the finding in the Glendale and 
Burbank cases (Mann, 1975: 4). He concluded that once water from any 
source reached the underground supply, it could no longer be differ
entiated and separate rights could not be assigned to its use. He chose 
instead to apportion the "available safe yield" of the ULARA, without 
distinguishing return fiows of imported water from the native water. 

The next question that had to be settled was whether the San 
Fernando, Sylmar, and Verdugo subareas were independent or inter
dependent. Because Los Angeles asserted a superior right to all water 
in, and tributary to, the Los Angeles River, its obvious strategy was to 
claim that all surface and groundwater in the ULARA was tributary to 
the Los Angeles River and subject to the city's superior right. The defen
dants had just the opposite interests. Glendale and the Crescenta Valley 
County Water District pumped water from the Verdugo subarea. San 
Fernando's wells were all in the Sylmar subarea. If the subareas were 
treated separately, these defendants might gain some advantages in 
acquiring rights in those subareas. On the basis of evidence of hydrologic
discontinuities between Sylmar and San Fernando, and between Verdugo 
and San Fernando, Judge Moor concluded that the subareas were in fact 
separate basins and that he would have to apportion the available safe 
yield in each of them. 

What remained to be determined was the basis for that apportionment. 
With the pueblo water right and import return flow claims discarded, 
consideration turned to the mutual-prescription approach urged by the 
defendants. Mutual prescription clearly was to the defendants' advantage, 
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inasmuch as they had increased their pumping while Los Angeles had 
increased its imports. The prescriptive rights formula used in the adjudica
tions with which Judge Moor was familiar generally worked to the benefit 
of parties whose pumping rose after the overdraft began and through 
the prescriptive period. 

There was no question as to when the action had been filed. There 
was no question as to the parties' extractions during the five-year period 
before the filing, since those had been investigated by the referee. But 
there was "a great battle" at the trial "over the date when the overdraft 
began" (Mann, 1976: 270). If the court found that overdraft had begun 
more than five years before the filing of the action, then a presc;iptive 
period would have run and a mutual-prescription apportionment was 
possible in light of Pasadenav. Alhambra and its progeny. If overdraft had 
begun less than five years before the filing of the complaint, there could 
not be mutual prescription. Following the approach of previous adjudica
tions, the defendants argued that overdraft began when groundwater 
extractions exceeded replenishment from all sources. According to the 
data in the referee report, this occurred in 1941-42. To avoid mutual 
prescription, Los Angeles had to counter that contention. 

At the trial, Los Angeles presented its "new theory of overdraft," 
a theory associated with its expert witness, Dr. John Mann, Jr. Los Angeles 
argued that the previously accepted definition of overdraft was too 
simple, because it failed to take into account two factors that were crucial 
to the optimal management of a groundwater basin. The first factor 
was the existence of a "temporary surplus" in the basin-that is, the 
possibility that a basin might be "too full." If a basin such as the San 
Fernando Valley basin were too full, water would escape the basin and 
be wasted. Under these conditions, restraining extractions to the level 
of average annual replenishment would simply maintain the surplus 
and the resulting loss of water that might otherwise be beneficially 
used. Under surplus conditions, extracting more than nature replenished 
actually constituted good groundwater basin management, according 
to the new theory of overdraft (Mann, 1976: 272). The second factor 
had to do with maintaining "regulatory storage capacity" in the basin. 
Under conditions of optimal groundwater management, a basin's total 
water in storage should be held at a little less than maximum, in order 
to leave some capacity for the capture of excess water that might occur 
(given the erratic precipitation pattern of the area) and would otherwise 
be wasted. 

Under the new theory, overdraft commenced in a groundwater basin 
once extractions exceeded replenishment and any temporary surplus in 
the basin had been removed and the "regulatory storage capacity" had 
been restored. Only beyond that point would continued extractions in 



The San --ernando Valley 199 

excess of replenishment become harmful to the basin and its users. Los 
Angeles conceded that extractions had exceeded replenishment begin
ning at some point in the 1940s. But at that point, Los Angeles contended, 
the groundwater supplies of the ULARA were in surplus. The heavy rain
fall (and even floods) of the late 1930s and early 1940s had produced record 
amounts of water escaping the basin at the Narrows and flowing down 
the Los Angeles River channel to the ocean. Even Judge Moor acknowl
edged that groundwater in storage had increased 260,000 acre-feet from 
1929 to 1941. According to Los Angeles, overdraft had not really L !gun 
until 1953-54, when the temporary surplus had been removed from the basin 
and the recommended regulatory storage capacity of 350,000 acre-feet (based 
on San Fernando's estimated total storage capacity of 3.2 million acre-feet) 
had been restored. If overdraft began in 1953-54, no prescriptive period 
had elapsed by the time the suit was filed in September 1955. 

Judge Moor rejected the new theory of overdraft and accepted the 
defendants' contention that overdraft had begun in 1941-42. -'e therefore 
made a mutual-prescription apportionment of the ULARA waters in each 
of the three subareas in dispute. He determined the total prescriptive 
rights of the parties in each of the subareas: 117,992 acre-feet in San 
Fernando; 5,377 acre-feet in Sylmar; 4,315 acre-feet in Verdugo. Using 
the referee's determinations of the available safe yield of each subarea, 
Judge Moor adjusted each party's prescriptive right to a restricted pump
ing right, so all restricted pumping rights in a subarea equaled its available 
safe yield. The referee had determined the available safe yield to be 90,680 
acre-feet per year in the San Fernando Subarea (of which the native 
safe yield was 43,660 acre-feet in the absence of artificial replenishment 
and return flows), 6,210 acre-feet per year (3,850 native) in Sylmar, and 
7,150 acre-feet per year (3,950 native) in Verdugo. 

At this point, Judge Moor's conclusions combined to produce a 
tremendous logical collision. The total prescriptive rights were less than 
the available safe yield in the Sylmar and Verdugo subareas. By treating 
the basins separately, refusing to separate native from imported waters, 
and concluding that the prescriptive period had run, the judge had 
awarded the parties prescriptive rights to less than the yield of two of 
the three subareas. Undeterred, he assigned the parties in Sylmar and 
Verdugo restricted pumping rights that were higher than their prescrip
tive rights. For the first time in California water law, parties had acquired 
prescriptive rights to water they had not used yet. 

Judgment was entered on March 15, 1968, twelve and one-half years 
after the filing of the complaint. The judgment reached 214 parties and 
awarded rights to 28 (the others having disclaimed, defaulted, or stipu
lated previously), of whom only 24 remained active pumpers. Judge Moor 
appointed the Southern District office of the state Department of Water 
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Resources to serve as watermaster, and it began monitoring extractions 
and basin conditions and issuing annual reports just as it did for the 
Raymond, West, and Central basins. A six-member Watermaster Advisory 
Committee representing the four cities, the Crescenta Valley County 
Water District, and the private producers was established, and the court 
retained continuing jurisdiction of the case. In a separate judgment, Judge 
Moor ordered Los Angeles to pay all of the approximately $500,000 in 
referee's costs. 

The trial court judgment proved effective in curtailing pumping in 
the San Fernando subarea, and in halting the decline in water levels there. 
Compliance with the terms of the trial court judgment was fairly high. 3 

With its pumping restricted to 66,075 acre-feet per year, Los Angeles raised 
its imports from 323,252 acre-feet in 1967-68 to 485,959 acre-feet in 1970-71. 
In 1970, the city completed and placed in operation a second barrel of 
the Los Angeles Aqueduct, expanding the aqueduct's capacity to 565,000 
acre-feet per year, with the additional water coming from more surface
water diversions in the Mono Basin and more pumping in Owens Valley. 

Los Angeles remained unsatisfied. In the San Femandojudgment, the 
city had lost its pueblo water right, lost its right to import return waters, 
been assigned the costs of the reference, and been forced to rely more on 
imported water at considerable additional expense. Los Angeles appealed. 

Battle between the Cities, Round Three: 
The San Fernando Case On Appeal 
Appellate briefs-eleven volumes in all-were compiled and presented 
to the District Court of Appeal over the next three and a half years. After 
hearing oral arguments on November 9, 1972, the three appellate judges 
issued a unanimous decision on November 22, reversing every aspect 
of Judge Moor's decision. They held that all native waters in all subareas 
of the ULARA were tributary to the Los Angeles River, and under the 
prior decision in the Glendale and O'nbank cases, Los Angeles had a prior 
and paramount pueblo water right to the native waters of the entire area. 
They issued the injunction long requested by the city against continued 
pumping of native waters by Glendale and Burbank. They held that each 
party importing water had a right to capture its return flows, and to cap
ture water it had spread. And they reassigned the court costs and referee's 
costs to the defendants. The defendants' petition for a rehearing was denied. 

The defendants appealed to the California Supreme Court. By this 
time, the number of parties was down to fifteen-the cities of Los Angeles, 
Glendale, Burbank, and San Fernando, the Crescenta Valley County 
Water District, and ten private parties. New briefs were prepared and 
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filed during 1973 and 1974. The California Supreme Court heard oral 
arguments on January 14, 1975, and issued its unanimous decision on
May 12, in an opinion written by Chief Justice Donald Wright.

In accord with its previous decisions and affirming the Court of
Appeal, the California Supreme Court upheld the pueblo water right ofLos Angeles, although it expressed reservations about the concept. The 
Supreme Court considered and reviewed the evidence presented at theoriginal trial concerning the historical basis of the pueblo right. The justices
upheld the right on the fairly narrow ground that it was a rule of property,
and that stare decisis-the rule of precedent-"applies with special force 
to rules of property on which those engaged in business transactions have
relied in gauging the probable returns on their acquisitions and invest
ments" (14 C.3d 199 at 240). Under staredecisis, previous decisions should
be overturned only if shown to be "palpably erroneous or unreasonable." 
The historical data considered by the trial court did not provide such 
a showing. Nevertheless, the CourtSupreme acknowledged, "The
historical conditions which led to the creation of the pueblo water right
have long since disappeared. This court has upheld, and now upholds,
the existence of that right principally because of the pueblo successor's
reliance upon that right in planning and developing a municipal water
supply" (14 C.3d 199 at 250). The justices would not, however, extend
the pueblo right beyond previous decisions, that is, beyond the San
Fernando subarea. Unlike the Court of Appeal, the Supreme Court would 
treat Sylmar and Verdugo as independent basins. 

The Supreme Court affirmed the Court of Appeal on the issue of
rights to return flows of imported watels, declaring that each importer
of water to a subarea should have a right to its return flows. Like the
pueblo right, these rights to import return flows are superior to overlying 
or appropriative claims and cannot be lost by prescription. The percent
age of imported waters to be credited as return flow rights was left for
determination on remand of the case. Thus, in the San Fernando subarea,
Los Angeles would have an exclusive and paramount right to pump some 
percentage of the water it imported plus its exclusive and paramount
pueblo right to the native safe yield of 43,660 acre-feet per year. Burbank,
Glendale, San Fernando, and the Crescenta Valley County Water District
would have exclusive and paramount rights to some percentage of the 
waters they imported into that or other subareas. The private parties
would have no import return water rights.

The justices then addressed the question of what constituted an
"overdrafted" basin. They accepted the new theory of overdraft presented
by Los Angeles. The opinion turned next to the problem of mutual
prescription, the propriety of Judge Moor's mutual prescription and
restricted pumping rignts solutions, and the issue of what Pasadenav. 
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Alhambra really meant. Could the Glendale and Burbank cases be squared 
with Pasadenav. Alhzanbra, or would one or the other have to be discarded? 

Chief Justice Wright's opinion was crafted to "save" Pasadena by 
distinguishing it thoroughly from the San Fernando case, allowing the 
justices to reach a different result here without overturning the earlier 
decision. Upon declaring itself in favor of the new theory of overdraft, 
for example, the justices observed that the trial judge in Pasadena had 
"expressly noted that 'the ground water storage capacity is adequate to 
store the excess during wet years for the following dry years' " (14 C.3d 
199 at 280). Thus, Raymond Basin was in overdraft even under the new 
theory, since there was no temporary surplus there when parties' rights 
were assigned. 

The justices addressed mutual prescription by acknowledging its use
fulness as a concept, but pointing out that it was not the only possible 
solution to an overdraft problem. Parties in an overdrafted basin need 
a fair apportionment of rights coupled with administration under a water
master and he retention of continuing jurisdiction by a court. Mutual 
prescription was only one of several possible methods of apportionment 
that might accomplish this result. The justices seemed bothered by the 
almost reflexive character of Judge Moor's decision. Chief Justice Wright 
called the application of the prescriptive rights formula in the San Fernando 
case "mechanical," and stated that it "does not necessarily result in the 
most equitable apportionment of water according to need. A true equitable 
apportionment would take into account many more factors" (14 C.3d 199 
at 265). He continued, "This does not mean that the Pasadena decision 
fell short of reaching a fair result on the facts there presented" (14 C.3d 
199 at 266). But the San Fernandocase arose in a different factual context. 
In the Glendale and Burbank cases, the California Supreme Court had 
declared that Los Angeles had a prior and paramount pueblo water right 
to all the water it needed from the native yield of the San Fernando 
subarea and from its imports. Judge Moor could not use the mutual
prescription approach now to award Glendale and Burbank prescriptive 
rights to that same water (14 C.3d 199 at 268). 

Another important issue distinguished Pasadenaand its progeny from 
San Fernando: the meaning of Civil Code Section 1007. As observed in 
Chapters 5 and 6, Section 1007 provided that no water right could be 
acquired by prescription against any public agency, including any city. 
In Sa;' Fernando, Los Angeles raised the Sect'on 1007 issue squarely, 
objecting that Judge Moor's decision awarded prescriptive water rights 
against the city. The defendants countered that mutual-prescription 
judgitents had been entered in the Raymond, West, and Central basin 
adjudications, and the Raymond and West basin judgments had been 
appealed and upheld. Furthermore, Los Angeles itself had been one 
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of the pumpers whose extractions had been curtailed in the West and 
Central basin adjudications. 

Closer examination, however, revealed that Los Angeles had never 
agreed to the prescriptive rights formulation in the West or Central basin 
adjudications, and thus remained free to raise the issue in the San Fernando 
case. According to the city's key expert witness: 

Los Angeles has carefully preserved its po3ition on 1007, knowing that 
its most important local source of water (San Fernando Valley) would 
some day be involved in another water rights litigation. While agreeing 
to curtail pumping, Los Angeles did not sign the stipulated judgment 
in the West Basin case. In the Central Basin case, while again agreeing 
to a numerical reduction in pumping, Los Angeles negotiated a separate
stipulation denying the waiving of any rights under 1007. (Mann, 1975: 6) 

The Supreme Court noted that the Section 1007 issue had never been 
raised in Pasadena, and the disposition of the Hawthorne appeal in the 
West Basin case offered no guidance. So there was no precedent on 
Section 1007, leaving the Supreme Court free to interpret it for the first time. 
The court stated that Section 1007 meant exactly what it said: no prescrip
tive rights to groundwater could be acquired against any public entity. 

All thal remained before the Supreme Court, then, was the alloca
tion of rights to the native waters of the Sylmar and Verdugo subareas. 
The justices rejected Judge Moor's allocation of prescriptive rights and 
restricted pumping rights in basins that were not yet overdrafted. Oddly 
enough, the Supreme Court nevertheless had to let the assignments of 
rights in the Verdugo subarea stand, because there was no issue properly 
before the court about it. None of the defendants had objected to the 
allocation of rights in Verdugo, and Los Angeles had not pumped any 
water from Verdugo and so had acquired no rights there. So, the only 
party that objected was not harmed, and the parties that might be 
perceived as harmed had not objected. 

The Supreme Court did decide that Judge Moor had erred in finding 
the Sylmar subarea to be in overdraft. Sylmar had actually been in surplus
in the year 1954-55, so there had not been an overdraft in all five years 
prior to the filing of the San Fernandocase. Under such circumstances, 
the task was to determine the respective overlying and appropriative 
rights of the parties extracting from Sylmar: the cities of Los Angeles and 
San Fernando, and two private defendants who pumped groundwater 
but had no imports. The Supreme Court left this determination to be made 
by the trial court on remand. The Supreme Court encouraged the trial 
court to consider the possibility of a physical solution in the Sylmar 
subarea, because most of San Fernando's imports would return to the 



204 Dividing the Waters 

groundwater of the San Fernando subarea but the city's groundwater 
pumping facilities were in Sylmar, while Los Angeles had imports and 
pumping facilities in both places. 

The trial court was further encouraged to investigate the possibility 
of a physical solution in the San Fernando subarea, where Glendale and 
Burbank had relied so heavily on groundwater extractions and could 
perhaps pump a bit more than their right in exchange for compensating 
Los Angeles for additional imports. Furthermore, although Los Angeles was 
entitled to an injunction against priv ate parties throughout the San Fernando 
subarea, the trial court was urged to at least consider the arguments of some 
of those private defendants that some of their uses are nonconsumptive and 
therefore do not result in, any injury to Los Angeles. 

The case was remanded to Los Angeles County Superior Court for 
further proceedings to construct a judgment consistent with the Supreme 
Court's opinion. The morning after the Supreme Court's decision, the 
Los Angeles Titmes (May 13, 1975, p. 1) described the practical impact of 
the case on local interests: 

Partly because of an award made by Spain's King Charles III when the 
pueblo of Los Angeles was founded in 1781, the city of Los Angeles 
Monday won a twenty-year battle with Glendale anc. Burbank.... 
Monday's ruling will force Glendale and Burbank to stop pumping from 
the San Fernando Valley section of the upper Los Angeles River area. 
They will have to replace that water with a higher-priced supply from 
the Metropolitan Water District. Glendale, for example, is now import
ing about 40% of its water from the MWD .... A city official said the 
court ruling will require Glendale to boost imports to 80%. The MWD 
price is almost three times the cost of water pumped from the San 
Fernando Valley underground basin. 

It had turned out to be, as Los Angeles had contended, less a case about 
water than about money, about who would pay for which water. The 
Los Angeles share of the waters of the ULARA would grow from about 
two-thirds under the 1968 trial court judgment to about four-fifths under 
the Supreme Court's guidelines. Los Angeles could use more of the 
cheaper water and the defendants would have to use more of the expen
sive water. 

The 1979 San Fernando Judgment-
A Complex Division of ULARA Waters 
On remand, the San Fernandocase was assigned to Judge Harry Hupp, who 
met with the parties and issued a series of orders in early 1977 allowing 
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continued extractions and continued watermaster service. Drafting and 
reviewing new findings of fact, conclusions of law, and a new judgment 
occupied the rest of 1977 and all of 1978. On January 26, 1979, Judge Hupp
signed the final judgment, more than twenty-three years after Los Angeles 
filed the original complaint. 

The 1979 judgment provides for a complicated division of the waters 
of the Upper Los Angeles River Area. Rights and extractions of the parties
in the four subareas are determined, quantified, and monitored by type 
of water right. To oversee this operation, the judgment provides for a 
three-part governance arrangement. First, the watermaster shall be "a 
qualified hydrologist, acceptable to all active public agency parties" (that
is, the four cities and Crescenta Valley County Water District) and "shall 
serve at the pleasure of the Court, but may be removed or replaced on 
motion of any party after hearing and showing of good cause" (Judg
ment, 1979: 23). Advising and consulting with the watermaster is an 
administrative committee, with one representative from each of the parties
with extraction rights. The committee is to act unanimously. The Superior 
Court retains continuing jurisdiction, oveiseeing the watermaster, pro
viding for modifications of the judgment as needed, and resolving matters 
on which the Administrative Committee cannot reach consensus. 

Melvin Blevins, a hydrologist with the Los Angeles Department of 
Water and Power, was chosen as ULARA watermaster, replacing the 
Southern District office of the Department of Watei Resources. The 
distinction is important: Los Angeles is not the ULARA watermaster, 
Melvin Blevins personally is the watermaster. Mr. Blevin;, who was pres
ent through the entire adjudication, was acceptable to all of the cities 
and the county water district, and he continues to serve as watermaster. 
He and his staff occupy part of the space of the LADWP's offices in 
downtown Los Angeles. Since the LADWP already gathered most of the 
data on the ULARA and since the city (with rights to approximately 
80 percent of the water) pays most of the watermaster costs, this has been 
perceived to be an economical arrangement. 

The watermaster, his staff, and the Administrative Committee develop
policies and procedures for basin operation and oversee and account for 
parties' extractions. In doing so, they keep track of pueblo, overlying, 
appropriative, and prescriptive rights of the parties to native groundwater,
import return water, stored waters, and water withdrawn under various 
physical solutions. 

In the San Fernando subareai, Los Angeles has a pueblo water right
to the entire native safe yield of 43,660 acre-feet per year, is enjoined from 
pumping more rative water than that, und has an injunction against any
other party from pumping native -waters. The city may pump underlying 
pueblo waters (that is, the basin's stock rather than its annual yield or 
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flow) when needed, as long as it replaces the mined water within a 
reasonable time. Los Angeles, Glendale, Burbank, and San Fernando all 
have rights to their import return flows in the San Fernando subarea. 
Return flow percentages have been calculated in various parts of the 
subarea to determine each of the cities' import return water rights: Los 
Angeles receives credit for and may pump up to 20.8 percent of the waters 
it imports into the San Fernando subarea for delivery to customers; Glendale, 
20.0 percent; Burbank, 20.0 percent; and San Fernando, 26.3 percent. Import 
return waters not pumped within the same year are carried over and main
tained as a cumulative credit for pumping in future years. 

The cities in the San Fernando subarea receive stored water credit 
for imported waters spread for recharge into the groundwater reservoir. 
Rights to stored water are credited at 100 percent. In addition to their 
extractions of storeJ water or import return waters in the San Fernando 
Subarea, Glendale, Burbank, and San Fernando may, in any year, pump 
up to an additional 10 percent of the amount of their previous year's 
import return water credit, subject to an obligation to replace those addi
tional extractions the next year. There also is a physical solution to ease 
the difficulties parties might have in complying with the formal alloca
tion of rights in the San Fernando subarea. Under a strict application of 
the injunction against any pumping of native water by any party other 
than Los Angeles, the value of Glendale and Burbank's extensive invest
ments in pumping and distribution facilities would go down, and they 
would be forced to construct new ones elsewhere. Therefore, Glendale 
and Burbank are permitted to pump up to 5,500 and 4,200 acre-feet per 
year, respectively, from the subarea in exchange for compensating Los 
Angeles for acquiring additional imports to make up the difference. Three 
private defendants are also permitted to pump up to a combined total 
of 245 acre-feet per year if they compensate Los Angeles for additional 
imports, two other private defendants are permitted to pump up to a com
bined total of 475 acre-feet if they compensate Glendale for additional 
imports, and two more private defendants are permitted to pump up to 
an additional 325 acre-feet per year if they compensate Burbank. 

In the Verdugo subarea, the original assignment of rights made by 
Judge Moor in 1968 was left undisturbed by the Supreme Court. Glendale 
and Crescenta Valley County Water District had reduced their pumping 
there because of poor water quality, so Judge Hupp found on remand 
that Verdugo was no longer in a state of overdraft. Glendale and Crescenta 
Valley's combined appropriative and prescriptive rights, however, amounted 
to Verdugo's native safe yield (3,856 acre-feet for Glendale, 3,294 acre-feet 
for Crescenta Valley, totaling 7,150 acre-feet), so they are limited to pump
ing those amounts. Both parties also import and deliver MWD water 
within the subarea, and their return flow percentage is 36.7 percent. 
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Los Angeles imports and delivers water in the Verdugo subarea, but has 
no groundwater pumping facilities there. The judgment provides that Los 
Angeles may exercise a right to pump import return flows there in the 
future, upon application to the watermaster. 

The Sylmar subarea was determined not to be in overdraft, nor to 
have been in overdraft for any consecutive five-year period. Accordingly,
two private defendants were awarded overlying rights to their small 
portion of Sylmar's native safe yield of 6,210 acre-feet per year. The 
balance of the native safe yield was divided between San Fernando and 
Los Angeles as appropriative rights of equal priority. San Fernando's 
appropriative right was determined to be 3,580 acre-feet per year and the 
appropriative right ot Los Angeles was determined to be 1,560 acre-feet 
per year. The trial judgment provided that extractions from Sylmar could 
be limited by injunction upon notification of the parties and the court 
at some future point that the subarea was in overdraft condition. This 
was done in 1984. Los Angeles and San Fernando also import water 
into the Sylmar subarea, and have rights to pump import return flows 
at 35.7 percent of imported water delivered. 

The court also provided for a physical solution in Sylmar. Only about 
9 percent of the city of San Fernando overlies the Sylmar subarea, but
the city's pumping facilities are located there. Most of the city's import
return flows sink into the San Fernando subarea, where 91 percent of 
the city's territory is located. Therefore, San Fernando is permitted under 
the judgment to pump its import return water rights for both subareas

from Sylmar, while Los An'eles, 
 which has pumping facilities in both 
subareas, pumps an offsetting lesser amount from Sylmar and more from 
the San Fernando subarea. 

New Challenges and Problems for the ULARA 
The 1979 judgment constituted a new governance structure and basin 
management program for the ULARA. As in the Main San Gabriel Basin,
ULARA water users barely began operating under their new governance
and management arrangements before serious new challenges arose. Less 
than a year after implementation of the 1979 judgment began, analyses
of San Fernando Valley groundwater by LADWP and the California 
Department of Health Services found large areas contaminated by volatile
organic chemicals. Nearly half of the ninety wells tested in the San 
Fernando subarea showed traces of trichloroethylene (TCE), and about 
15 percent of the wells showed tetrachloroethylene (PCE) and other indus
trial chemicals. The areas most affected were also among those most 
heavily pumped in the past. 
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These were not the first water-quality problems experienced in the 
ULARA, but they were the most extensive and dangerous. LADWP and 
the cities of Glendale, Burbank, and San Fernando, in cooperation with 
the Southern California Association of Governments, applied to the State 
Water Resources Control Board for funding under the U.S. Environmental 
Protection Agency's Section 208 grant program to develop a basinwide 
groundwater-quality management plan. Funds were received, and work 
began on the plan in July 1981. Completed in 1983, the plan recommended 
actions for controlling and preventing further contamination: phasing out 
private sewage disposal systems, regulating underground storage tanks 
and pipelines as well as landfills, sealing and packing well casings to 
prevent movement of contaminants between aquifers, and augmented 
enforcement. These recommendations have been implemented. The plan 
also recommended that contaminated groundwater be treated to reduce 
concentrations of TCE and PCE. An interagency coordinating commnittee 
was formed to oversee the implementation of the plan, w'th participants 
from twenty state and local agencies. 

Cleanup of the contaminated waters remains to be fully implemented. 
As in the Main San Gabriel Basin, four sites within the San Fernando 
subarea have been designated as EPA Superfund sites. At the North 
Hollywood-Burbank site, LADWP and the EPA agreed on plans for an 
aeration facility for groundwater treatment. Lockheed Aircraft, found by 
the EPA to be "potentially responsible" for the TCE and PCE contamina
tion that eliminated the city of Burbank's groundwater source, has agreed 
to pay $86 million of the $92 million cost of building and operating the 
treatment plant. The balance of the cost will be shared by the city of 
Burbank and Weber Aircraft, another "potentially responsible" party.4 

Losses of Aqueduct Water 
After Los Angeles completed the second barrel of its aqueduct in 1970, 
LADWP began pumping groundwater from the Owens Valley in large 
quantities. From 1931 through 1969, its groundwater extractions from 
Owens Valley averaged 7,000 acre-feet per year. In the first few years 
after the second aqueduct was completed, 1971-74, LADW? pumping 
averaged 112,000 acre-feet per year. 

Inyo County officials filed suit in 1972, charging that the groundwater 
production to supply the second aqueduct was causing widespread 
environmental damage. In 1985, after several clashes in court over envi
ronmental impact reports submitted by LADWP purporting to show no 
damage to Owens Valley, representatives from Inyo County and LADWP 
began to negotiate about Los Angeles pumping from Owens Valley. 
Agreements reached in 1989 would allow LADWP to continue pumping 
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from the valley (prompting angry protests by Inyo County residents,
including recall efforts directed toward Inyo County officials), but also 
provided for the reduction or cessation of pumping if water conditions 
could not sustain it without causing further environmental damage.
LADWP also agreed to jointly prepare an environmental impact report
with Inyo County. 

In April 1990, the LADWP agreed that conditions would not allow 
it to pump water from Owens Valley for export to Los Angeles for at least 
a year, and some DWP wells were shut down altogether. Pumping at 
other DWP wells was restricted to amounts needed to maintain Owens 
Valley rangeland owned by Los Angeles, and to keep local fish hatcheries 
in operation. In September 1990, the jointly prepared environmental 
impact report was released in draft form. In it, the LADW1- acknowledged
that serious environmental harm has been inflicted on Owens Valley since 
the second pipeline was placed in operation: wetlands and springs have
dried up, trees and brush on more than 1,000 acres have died, another 
1,100 acres of former cropland have failed, and air-quality problems are 
threatening human health as a result of the fine silt and dust blowing
off valley lands no longer covered by vegetation. The draft environmen
tal impact report was available for public review and comment through 
December 1990. 

Los Angeles Aqueduct controversies also involve Mono Lake, a
beautiful area in the eastern Sierras northeast of Yosemite National Park. 
It is a salt lake with water two and one-half times saltier than ocean water. 
Since 1941, Los Angeles has diverted water from four of the five surface 
streams that flow into the lake, on the rationale that freshwater flowing
into the salt lake becomes unusable. This rationale was accepted by the 
State Water Resources Control Board in 1974 when it granted licenses 
to the city to continue its Mono Lake diversions. 

Since 1941, the lake level has dropped approximately 40 feet. This 
has, in the view of many, marred the lake's natural beauty and ecosystem.
Populations of brine shrimp and brine flies living in the lake's intensely
salty waters are the desired food of at least seventy-nine identified water
fowl species, for whom the lake is a favorite spot. During migration, a 
third of the world's population of Wilson's phalaropes rest and feed there. 
Thousands of California gulls-perhaps two-thirds of the state's gull
population-nest and breed at Mono Lake, feeding on the brine shrimp 
and brine flies. 

Diversions of the freshwater streams feeding Mono Lake have
increased its already high salinity. Beyond a point, even the brine shrimp
and brine flies cannot live there, and a decline in their populations would 
adversely affect the food supply for the migrating species and for the gulls
that nest and breed there. In addition, lake levels have dropped so low 
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at times that local predators, such as coyotes, have been able to walk to 
Negit Island in the middle of the lake, where most of the gulls breed, 
and feed upon gull eggs and hatchlings that normally are protected by 
the water. 

The National Audubon Society and a local group called the Mono 
Lake Committee haw sued Los Angeles in order to stop the decline in 
lake levels. In 1989, Los Angeles was ordered to stop diverting water from 
the Mono Basin, at lcast through the spring of 1990, to permit a reassess
ment of Mono Lake's natural replenishment and the effect of the city's
diversions. The El Dorado County Superior Court set a target lake level 
of 6,377 feet above sea level, on the basis of testimony identifying that 
level as essential to maintaining the Mono Lake ecosystem. In the spring 
of 1990, the lake level stood 11/2 feet below that mark, and the ban on 
diversions was extended to the spring of 1991. As an auxiliary measure 
in the meantime, the U.S. Forest Service installed an 1,100-yard electric 
fence in March 1990 to keep predators away from Negit Island. 

The drought has kept the lake level from rising to the target level; 
however, the gull population of Mono Lake increased to record numbers 
during the 1990-91 water year, and LADWP officials contended that the 
city should be allowed to resume its diversions from the watershed. In 
April 1991, the El Dorado County Superior Court judge denied Los Angeles 
a request to resume the diversions, holding fast to the 6,377-foot target. In 
May 1991, acknowledging the likelihood that at least some Mono Basin diver
sions would be lost permanently, the LADWP Board announced its support 
for a State Lands Commission proposal to transfer some San Joaquin
Valley farmers' water rights to Los Angeles to offset the lost diversions.5 

There are many other intriguing elements to the Owens Valley and 
Mono Basin stories, but the limitations on water export are of principal 
significance for the ULARA. 6 The cutoff of groundwater pumping in 
Owens Valley alone drops Los Angeles water supplies at least temporarily 
by 75,000-100,000 acre-feet per year-enough to supply 150,000 to 200,000 
households. The cessation of water diversions from Mono Basin eliminates 
another 100,000 acre-feet temporarily. In the long run, LADWP anticipates 
that even if the California Water Resources Control Board agrees in 
1994 to renew the city's license to divert water from Mono Basin, it will 
probably cut the regular allotment Los Angeles receives from the basin 
in half, to about 50,000 acre-feet. 

LADWP has been making up some of its loss of Los Angeles Aqueduct 
supplies by purchasing more water from MWD. The city's draw on MWD 
supplies rose fourfold from 1989 to 1990. LADWP also increased pump
ing from the ULARA. Assessing the effects of more pumping, Rick 
Caruso, then president of the DWP Board of Commissic ners, said in April 
1990, "It leaves us in very rough shape for next year."' 7 
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Analysis 
The development of a basin governance structure and a management pro
gram in the ULARA clearly was a long, difficult, and expensive process,
complicated by the attempt to apply the San Gabriel "formula" in a
neighboring watershed with historical and legal circumstances that weredifferent in important ways. The 1987-1991 drought, the losses of imported
water, and concern about contamina ed groundwater have combined to place
new pressures on the governance and management system developed in
the San Fernandoadjudication. So far, ULARA's governance structure has
provided a means of adapting to changed conditions and developing coor
dinated responses to these challenges. 

Eliciting Information 
In numerous court actions beginning in the late 1800s, Los Angeles
attempted to define and defend its right to the water of the Los Angeles
River. Those actions, up to and including the Glendaleand lurbankcases
in the 1930s and 1940s, generated considerable information about the 
water supply of, and conditions in, the Upper Area of the Los Angeles
River watershed. LADWP, the county flood control district, and the U.S.
Army Corps of Engineers further researched and reported on the ULARA 
as the aqueduct terminus was completed and flood control and spreading
facilities were built and placed in operation. With the addition of thereferee report, by the time of the trial in the San Fernandocase there were 
no disputes among the parties over basin boundaries and water supply
conditions. As the most frequently litigated groundwater supply in the
Los Angeles metropolitan area, the ULARA was also one of the best 
understood by the 1960s. 

The relatively small number of large pumpers in the ULARA (owing

especially to the annexation by Los Angeles of most of the San Fernando

Valley in 1913) reduced 
 the problems of eliciting information about
groundwater production. Los Angeles, Glendale, Burbank, and San
Fernando have accounted for 90 percent or more of pumping in the
ULARA for years, and by the time of the 1979 judgment in the San
Fernandocase, less than two dozen active pumpers remained. Both the
1968 and 1979 judgments have required pumpers to report information
about their water production, imports, and exports to the ULARA Water
master, which produces and circulates annual reports containing this and
other information among the pumpers and other interested parties. 

Institutional Design 
Debate over what set of rules should govern the use of ULARA ground
water supplies was long and hard-fought. The San Fernandodefendants 
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wanted the San Gabriel formula of mutual prescription and guaranteed 
prescriptive rights applied, whereas Los Angeles wanted to maintain its 
right to all the native water of the watershed plus its imports. There was 
no effort to design and implement a new set of institutional arrangements 
for governing the use of ULARA water supplies; each side went into 
court armed with what it believed to be convincing precedents about how 
rights to the water supplies should be apportioned. Only after 1975, 
when the California Supreme Court sent the case back to the trial level 
without giving Los Angeles or the defendants everything they wanted, 
were serious efforts undertaken to design rules and governance arrange
ments for basin operation. 

In the course of fighting over the definition of overdraft, however, 
the city of Los Angeles did advance its new theory of overdraft, with its 
associated concept of regulatory storage capacity. These concepts have 
been important elements of basin management programs developed since 
1968, providing part of the rationale for conjunctive-use programs and 
the idea of operating safe yield. The California Supreme Court's accep
tance of the new theory of overdraft in 1975 has reinforced water users' 
willingness to incorporate flexible notions of safe yield into basin manage
ment designs. 

ULARA water users also added the idea of pumping rights to import 
return flows and adopted the notion of stored water credits (also used 
in Raymond Basin and, with modifications, in the Main San Gabriel and 
Chino basins). In the 1979 judgment, ULARA water users agreed to a 
basin management program that recognizes and tracks water production 
by type of water user and by type of right, a structure closely followed 
in the Chino Basin (see Chapter 12), the only major basin adjudication 
since the California Supreme Court's 1975 San Fernando decision. 

Integration with Other Governance Structures 
The ULARA adjudication resulted in one of the most independent basin 
governance structures in southern California. Under the continuing 
jurisdiction of the court, ULARA water users choose their own water
master and administrative committee, write their own basin management 
policies, and provide their own information about basin water conditions 
and use. The administrative committee structure guarantees representa
tion and requires agreement from each importer of water to the basin, 
as well as all pumpers, in order to change basin management policies. 

This does not mean that ULARA governance and management are 
not connected with other systems in important ways. The ULARA Water
master is also an employee of the LADWP. The LADWP and Los Angeles 
County Flood Control District (now the Department of Public Works) have 
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worked closely together in building, maintaining, and operating the flood 
control and spreading facilities essential to groundwater recharge in the 
ULARA. Los Angeles, Burbank, Glendale, San Fernando, and the 
Crescenta Valley County Water District are all MWD members with 
representation on the MWD Board and access to MWD water. ULARA 
water users have worked with the State Water Resources Control Board 
and the California Department of Health Services, as well as EPA, to deal 
with groundwater-quality problems. 

Operation and Performance of the Management Program 
The management program established under the 1979 judgment has been 
operating for more than a decade. Under that program, the ULARA pro
vides groundwater for the cities of San Fernando, Glendale, Burbank,
and Los Angeles, each of which also imports substantial amounts of its 
water supply. The Crescenta Valley County Water District blends Verdugo
extractions with MWD imports, and some private parties continue to 
pump ULARA water. There remain only eighteen active pumpers in the 
ULARA. There have not been any actively pumping nonparties in the 
ULARA for at least ten years.

The basin management program has operated with apparent effec
tiveness and without conflict, with respect to restrictions on withdrawal 
quantities, storage and withdrawal of imported and native waters, and 
physical solutions to accommodate the special needs and circumstances 
of some of the parties. Water levels recovered from their record lows 
since 1968, especially in the eastern part of the ULARA where the worst 
overdrafting occurred. Pumping has remained between 80,000 and 
120,000 acre-feet in all but a few years (Table 9.1). Total groundwater
extractions have been more variable since the 1975 decision than they 
were under the trial court judgment, but this is to be expected under 
conjunctive-use, as opposed to fixed safe-yield, operation. With rights 
to store and recapture waters at later dates, and to carry over credits 
from one year to the next, parties vary the amounts of their groundwater
extractions in response to changes in surface water conditions and 
availability of imported water.8 

The cities have actively taken advantage of opportunities to store 
water in the ULARA for later withdrawals. They have "banked" water,
which has been extremely valuable in meeting water demands during
drought. In large measure, they have done so by importing water and 
storinr :t underground. MWD and Los Angeles Aqueduct imports to
the ULARA increased from the time of the 1968 judgment through the
late 1980s, when imported water became less available because of the 
drought (Table 9.2). 
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TABLE 9.1
 

ULARA Groundwater Extractions by Subarea, 1969-1990 (acre-feet)
 

Year San Fernando 

1969 91,785 
1970 96,290 
1971 85,936 
1972 91,376 
1973 88,770 
1974 92,867 
1975 100,373 
1976 108,457 
1977 129,439 
1978 70,543 
1979 64,645 
1980 63,337 
1981 97,789 
1982 87,675 
1983 71,312 
1984 119,560 
1985 105,782 
1986 90,833 
1987 96,604 
1988 109,624 
1989 132,581 
1990 86,898 

Sylmar Verdugo ULARA total 

5,568 6,717 104,070 
6,412 6,916 109,618 
4,143 6,477 96,556 
6,140 6,665 104,181 
5,876 6,260 100,906 
5,944 6,397 105,208 
6,138 5,455 111,966 
6,557 4,962 119,975 
6,223 4,173 140,019 
6,068 3,747 81,398 
7,164 3,511 75,483 
6,102 3,307 72,925 
7,497 4,262 109,730 
6,776 5,608 100,237 
6,181 5,187 82,855 
7,013 5,560 132,299 
6,232 5,834 118,151 
6,242 5,493 102,752 
6,139 4,874 107,788 
5,937 4,364 120,100 
5,459 4,349 142,559 
5,390 4,232 96,689 

SOURCE: ULARA Watermaster Reports. 

The costs of basin governance and management, which consist 
primarily of ULARA Watr. master costs, have remained low since 1968. 
These costs have been paid by the parties in proportion to their water 
production from the ULARA, so costs are related to benefits received. 
Basin management costs have risen since the early 1980s in the ULARA 
as elsewhere, reflecting expenditures for monitoring and protecting 
water quality. 

Epilogue: Los Angeles v. San Fernando and the 
Advantages and Disadvantages of "Judge-Made" Law 
The California law of water rights, especially groundwater rights, is largely 
"judge-made" law. This can be desirable: through the use of equity 
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TABLE 9.2
 
Water Imported into ULARA, 1969-1990 (acre-feet)
 

San Fernando subarea Total ULARA 

Year LA-Owens MWD Combined LA-Owens MWD Combined 

1969 335,235 
 28,500 363,735 342,665 33,878 376,543

1970 377,320 27,623 404,943 385,294 33,070 418,364

1971 478,535 24,866 503,401 485,969 30,552 516,511
1972 452,867 28,929 481,796 460,396 34,6 5 495,061
1973 447,034 28,344 475,378 453,916 33,307 487,223
1974 435,011 22,080 457,091 441,843 27,033 468,876
1975 433,683 22,940 456,623 440,774 27,847 468,621
1976 443,778 54,446 498,224 451,814 59,252 511,066
1977 296,101 49,468 345,569 302,881 54,468 357,529
1978 399,797 48,142 447,939 406,615 53,957 460,572
1979 464,701 51,089 515,790 472,255 56,843 529,098
1980 470,224 57,508 527,732 477,754 63,499 541,253
1981 458,178 56,170 514,348 465,944 62,263 528,207
1982 461,579 59,017 520,596 469,453 65,233 534,686 
1983 444,017 59,761 503,778 451,712 65,582 517,294
 
1984 489,717 65,758 555,475 498,738 72,764 571,502

1985 584,835 64,809 649,644 595,807 71,673 667,480
 
1986 584,660 64,664 649,324 594,500 72,081 666,581

1987 589,945 68,888 658,633 601,017 72,684 673,701

1988 562,644 
 76,972 639,616 574,664 85,114 659,778
 
1989 554,502 81,517 636,019 565,524 89,578 655,102
 
1990 142,707 470,202 612,909 145,507 489,937 635,444
 

SOURCE: ULARA Watermaster Reports. 

jurisprudence, specific decrees can be formulated to govern water supply 
situations while taking unique local circumstances into account. Danger
ous overdrafting has been controlled in a number of California basins 
under such a case-by-case approacl. Solutions worked out for particular 
cases may be more flexible than :tate statutes imposed on potentially very 
different situations. 

Judge-made law also comes at a price. Ordinarily, courts cannot 
decide issues that the paries to a case do not raise. A potentially impor
tant question may go unresolved for decades-or worse may appear to 
have been resolved because of the outcome of a case when it was never 
even addressed. This happened with Civil Code Section 1007, which was 
not addressed in Pasadenav. Alhambra or the appeals from the West Basin 
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judgment, opening the door to the California Supreme Court's decision 
many years later in Los Angeles v. San Fernando. 

After that decision, public agencies and public utilities may be 
expected to be aware of their Section 1007 immunity and to take advan
tage of it. They still can waive their Section 1007 immunity, but they are 
unlikely to ignore it. For this reason, John Mann wrote that one could 
argue that San Fernando "killed" mutual prescription (Mann, 1975: 7). 
The Supreme Court's decision certainly altered the deliberations among 
the parties in the Chino Basin concerning how to allocate the scarce and 
overdrafted supply there. Still, as Chino Basin illustrates, "Although 
mutual prescription may die, mutual agreement can not" (Mann, 1975: 8). 
Parties to a basin adjudication remain free to work out a stipulation and 
present it to a court for approval. 

The flexibility of judge-made law may at times be compromised by 
another of its qualities, adherence to precedent. Courts may continue to 
follow rules of their own devising long after the circumstances that gave 
rise to them have disappeared. The pueblo water right of Los Angeles 
is an example. Given the number of prior decisions on this right, plus 
the assiduous defense of, and reliance on, that right for a century, there 
may have been no other practical way for the Supreme Court to decide. 
Nonetheless, as the court's ambivalent language indicates, deciding an 
important water rights issue in an area as radically transformed as the 
Los Angeles metropolitan area on the basis of the ghostly presence of 
a Spanish king and what he may have meant to do 200 years ago leaves 
one to wonder whether devotion to precedent is an unmitigated virtue. 

The definition of "overdraft" also invoked questions of precedent. 
When the highest court in a state accepts a definition of "overdraft," lower 
court judges are inclined to follow and apply that definition, with little 
incentive to recognize that the state of knowledge about that issue has 
changed since the earlier definition was accepted. In the San Fernandocase, 
Judge Moor stayed with the definition of "overdraft" as extractions in 
excess of average annual replenishment regardless of basin conditions, 
even though the concept of conjunctive use was well received by then 
and in practice in several basins. 

Mutual prescription helped to resolve problems in the San Gabriel 
River watershed, and the California Supreme Court decided the San 
Fernandocase so as to preserve the results reached in Pasadena and its 
progeny. But, as the Supreme Court declared, a solution may be an 
equitable apportionment without necessarily being the equitable appor
tionment to be followed in every case. One may hope that the real out
come of the San Fernandodecision is not that mutual prescription is dead, 
but that "in the future, each basin will be evaluated according to legal 
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and physical conditions that exist in that area, and not automatically follow 
a formula that may not be the best way to allocate pumping rights" 
(Blevins, 1975: 206). 

Judges are not the only ones who can be "mechanistic," and inap
propriately attempt to apply a "formula" to different sets of circum
stances. Water agency personnel, and the attorneys who bring basin 
adjudications before the courts, can make similar errors of strategy or judg
ment. As the San Femando case went to trial and proceeded through its 
appeals, water users in the Mojave River watershed displayed some 
fireworks of their own. 

NOTES 
1. More than 100 court days were consumed in pretrial-86 under Judge

Airola and another 18 under Judge Moor. Depositions of major witnesses took 
weeks, and the three years of "interrogatories and answers to interrogatories must 
have consumed several man-years of labor" (Mann, 1976: 269). Expert witnesses 
of significant notoriety were engaged by both sides: Dr. John Mann, Jr., for Los 
Angeles, Max Bookman for the defendants. 

Many defendants entered disclaimers or defaults, or werc dismissed. The 
only two parties extracting water from the Eagle Rock subarea-Spar. ietts Drinking
Water Corporation and Deep Rock Water Company-entered into separate stipula
tions with Los Angeles, effectively eliminating the Eagle Rock subarea from the 
litigation. The stipulations permitted the two companies to continue extracting 
water from Eagle Rock, on the condition that they compensate Los Angeles for 
its importation of additional waters. 

2. Judge Moor's reasoning involved five steps. First, although the concept
of a pueblo water right had been recognized by the California Supreme Court 
in Lux v. Haggin (1886), it was only dictum in that case and thus had no value 
as a precedent. Second, the expert testimony on Spanish and Mexican law indi
cated that no particular preference was given to one type of settlement over another 
with respect to water rights, and there were provisions for sharing available water 
supplies by proration in times of shortage. Third, there was no evidence that a 
generic pueblo water right attached automatically through Spanish or Mexican 
law to pueblos established in "the Indies," in the absence of a special grant
of such a right. Fourth, there was no explicit evidence to indicate the existence 
of a specific grant of such a right to the pueblo of Los Angeles. Fifth, none 
of the land grants made by Spain or Mexico to other individuals within the 
San Fernando Valley contained any reservation of water rights in favor of the 
pueblo of Los Angeles. 

3. During the first four years of operation under the judgment, the water
master identified only two parties that continued to overextract their water rights.
One party had been awarded zero rights under the judgment but had continued 
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to pump groundwater until the 1971-72 water year, when it indicated to the water
master that it would begin to lease rights thereafter. The other party also had 
zero water rights and had continued to pump groundwater and had not taken 
action to lease rights from other parties, but its total cumulative extractions over 
the first four years of operation under the judgment had only been 13.46 acre
feet, so its noncompliance had not threatened the stability of the groundwater
supply under the judgment. This latter party subsequently stopped pumping,
though it never made up its cumulative deficit. 

4. Greg Braxton, "Lockheed to Pay Most of Water Cleanup Costs," Los 
Angeles Times, March 27, 1991, p. B-3. 

5. The farmers are on valley lands badly deteriorated by agricultural drainage
pollution. The State Lands Commission proposal would compensate the farmers 
for taking the land out of production, and project water that would have been 
used to irrigate those lands could be reallocated to Los Angeles. 

6. See Kahrl (1981) for some of the stories concerning Owens Valley. For 
consequences of LADWP land ownership and water withdrawals on Owens Valley
development during the 1980s, see Kevin Roderick, "Little Towns That the Boom 
Just Bypassed," Los Angeles Timies, October 1, 1990, p. A-3. 

7. Frederick Muir and Kevin Roderick, "L.A. Agrees to Si at Owens Valley 
Pumps," Los Angeles Times, April 4, 1990, p. B-1. 

8. Operation of the basin under Judge Hupp's temporary order during and 
after the 1976-77 drought is illustrative. In June 1977, to meet an emergency situa
tion caused by the drought and MWD's halt of State Water Project deliveries, 
Judge Hupp signed an order authorizing temporary mining of San Fernando Basin. 
The cities pumped about 45,000 acre-feet of additional groundwater from the San 
Fernando subarea, on the condition that those amounts would be restored to the 
basin later upon resumed availability of imported supplies. Parties pumped a total 
of 140,000 acre-feet from the ULARA in 1976-77. In the wetter years of 1977-78,
1978-79, and 1979-80, parties stored water in the ULARA and pumped between 
73,000 and 81,000 acre-feet. 
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The Mojave River Basins 
High Desert Drama 

and Institutional Failure 

* . . the single most frustratingexperience of my life. 

-Carl Coleman 

. . . the single most frustrating experience of my life. 

-Arthur Littleworth 

Sure it was frustrating;you'd better believe it was ... 

-H. James Gilliam 

Responses to water supply problems along the Mojave River were not 
crafted over time through the development of a consensus among water 
users, based on shared information about water conditions and sensitivity 
to local differences in physical circumstances. Instead, during the 1960s, 
while water users still disagreed about whether an overdraft problem even 
existed, the San Gabriel River watershed "formula" was imported to the 
Mojave River watershed. A special district-the Mojave Water Agency 
(MWA)-was formed to acquire access to a supplemental water supply,
and an adjudication of pumping rights was begun. The Mojave 1 iver area 
was proceeding according to plan. 

There were a few flaws in the plan. The Mojave Water Agency bore 
no relation to the hydrologic boundaries of local water supplies. Depend
ing on how one counts, the Mojave Water Agency encompasses all or 
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part of twelve to fifteen groundwater basins. The adjudication of pump
ing rights was prosecuted by the MWA but involved only some of the 
basins along the Mojave River. The adjudication was supported by a small 
number of large upstream water butusers not by many smaller and 
downstream water users. 

Today, the overdraft along the Mojave River is greater than ever, and 
pumping continues to increase. The adjudication begun in the 1960s was 
dropped in 1976. The MWA's entitlement of supplemental water has been 
left unused because there has been no means to pay for it, and even the 
delivery of the MWA's full entitlement of supplemental water every year
would not offset the current rate of overdraft. The attempt to impose a 
formula in the Mojave River watershed did not merely fail; it backfired. 

Those who are inclined to think that undertaking inclusive processes 
for crafting well-designed responses to imperfectly understood problems
is unnecessarily burdensome and time-consuming should consider the 
experiences of water users in the Mojave River watershed. There, people
who were absolutely convinced that they had the answer for overdrafted 
basins, that they knew what they were doing, and that what they were 
doing was right, created the stormiest political fight along the Mojave 
River in the past thirty years. 

"Making Hay While the Sun Shines" 
Rapid agricultural development and population growth did not take place
in the High Desert area until World War II. The area's population doubled 
during the 1940s and more than doubled in the 1950s. By 1960, the popula
tion of the Upper, Middle, and Lower basins along the Mojave River (plus
the adjacent Lucerne Valley and Yucca Valley areas) was nearly 60,000.
This increase was accompanied by an expansion of irrigated agriculture 
to about 20,000 acres. The greatest rate of increase was downstream, in 
the Lower Mojave River Basin. 

By far, the irrigators' crop of choice was alfalfa, which thrived in the 
desert environment. It could be grown and harvested at low cost with 
little labor and was easily irrigated from relatively shallow wells (Stickel,
1980: 156). Ranchers reported alfalfa yields of 5 to 9 tons per acre. The 
desert's long growing season allowed up to five or six cuttings per year.
Alfalfa is also the most water-consumptive crop one can grow. Even 
rice, often grown in standing water, does not consume as much water 
per acre. Growing alfalfa hay in the Mojave Desert means growing the 
most water-consumptive crop in one of the most water-deficient regions 
in the United States. 

According to recent Mojave Water Agency (1986a) estimates, the 
average annual supply of water available along the Mojave River is 
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approximately 74,800 acre-feet. If native vegetation along the river con
sumes about 28,000-30,000 acre-feet per year (a common estimate),
approximately 45,000 to 47,000 acre-feet remain available for use and 
recharge in the Mojave River area. The 1956 levA of irrigated acreage in 
the Mojave River Valley was estimated to consume about 56,000 acre-feet 
of water annually (Troxell, 1957: 118). By the end of the 1950s, water sup
plies in several parts of the Mojave River watershed were being over
drafted (see Table 10.1). Water levels fell and pumping lifts and costs rose. 
The situation grew worse as development continued in the region and 
the 1945-1965 drought persisted. 

The Mojave Water Agency and the California Aqueduct 
The State Water Project planned in the 1950s to convey northern water 
to the south called for the East Branch of the California Aqueduct to cross 
the Upper Mojave River Basin. Local water users formed the Mojave Water 
Agency Committee to establish a local agency to contract with the state 
for access to this supplemental water. Attorney William J. Johnstone of 
Victorville drafted the appropriate legislation, and San Bernardino Countv's 
state senator, Stanford C. Shaw, introduced it in the legislature. Senate Bill 
1068, the Mojave Water Agency Law, was passed and signed into law dur
ing the 1959 session. After a public hearing in November i' which all but 
one of the thirty-five residents testifying supported the agency's formation 
and activation, and a special election in July 1960 at which agency forma
tion carried handily, the Mojave Water Agency was established.1 

The newly created MWA encompassed 2,750,000 acres or 4,300 square
miles, an area almost the size of Connecticut. It included the Mojave River 
Valley from The Forks to Camp Cady, an area to the north hi ,m Harper Basin 
to beyond Red Mountain, and an area to the south that incided Lucerne, 
Fry, and Johnson valleys. In 1965, voters annexed the Yucca Valley/Joshua 
Tree and Landers areas east of the Lucerne, Fry, and Johnson valleys to 
the MWA, bringing its total area to about 4,800 square miles, and its total 
population to about 75,000. 

In June 1963, the agency and the state signed a contract allocating
MWA up to 44,000 acre-feet per year of State Project water. A modifica
tion in 1964 added another 6,800 acre-feet per year, bringing the MWA's 
share to 50,800 acre-feet per year by the year 1990. 

MWA's share of State Water Project costs are considered operating 
costs to be met by an assessment on land only, of 45 cents per $100 valua
tion.2 If in any year this raises insufficient revenue to pay the contract 
costs, an additional tax on land only may be levied to redress the short
fall. The MWA may raise revenues for actual purchases of State Project 



TABLE 10.1
 
Annual Groundwater Extractions, 1950-1981 (acre-feet)
 

Year 
Upper 
Basina 

Middle 
Basinb 

Lower 
Basinb 

Lucerne 
Valleyc 

Warren 
Valieyd 

MWA total 
estimatee 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 

n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

100,000 
108,700 
110,700 
110,200 
103,600 
102,800 
109,300 
110,000 
107,400 
107,200 
113,500 
109,200 
90,400 
84,200 
81,200 
92,000 
93,400 
94,900 
96,400 
96,200 
98,900 

101,600 
104,200 
106,600 

n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

47,000 
50,600 
56,200 
55,600 
54,600 
51,300 
54.400 
49,200 
47,700 
52,200 
55,100 
45,500 
53,600 
55,400 
55,800 
52,600 
55,600 
58,600 
61,600 
64,500 
67,000 
69,300 
71,800 
74,000 

n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
9,700 

10,200 
10,600 
11,000 
12,600 
17,000 
16,000 
15,200 
15,500 
17,400 
21,000 
20,800 
22,000 
20,200 
19,100 
19,600 
20,800 
20,500 
20,900 
23,500 
26,100 
28,600 
28,800 

4,000 
4,000 
6,000 
8,000 

13,000 
12,000 
13,000 
12,000 
12,000 
6,000 
5,000 
9,000 
9,000 
9,000 
9,000 
9,000 
9,000 
8,000 
9,000 

11,000 
11,000 
10,000 
9,000 
8,000 
8,000 

10,000 
10,000 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

n.a. 
40 
60 
70 

100 
100 
650 
650 
650 
670 
690 
760 
850 
950 

1,090 
1,180 
1,340 
1,350 
1,510 
1,530 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

n.a. 
144,376 
151,719 
164,271 
163,453 
i'66,884 
:.49,582 
148,548 
152,950 
171,265 
178,325 
183,912 
177,773 
178,423 
190,868 
185,083 
177,671 
177,041 
181,629 
175,473 
171,992 
168,423 

n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 
n.a. 

n.a. - Not available. 
a. John S. Murk Engineers, Inc. (1985b). 
b. C M Engineering Associates et al. (1953). 
c. Schaefer (1979). 
d. Lewis (1972). 
e. Stetson (1974). 

223 



224 Dividing the Waters 

water through water sales or an assessment against pumping of ground
water. MWA's administrative expenses may be met by a tax on all taxable 
real property within the agency of up to 10 cents per $100 valuation. 3 

The Mojave Water Agency Law provided for the MWA to be governed 
by an eleven-member board of directors, serving four-year terms and sub
ject to recall. The MWA's territory would be divided into seven divisions, 
each represented by an elected director. Another director would be elected 
at large from the entire agency, and the other three would be appointed 
by concerned local governments within the agency.4 The law authorized 
the MWA to enter into contracts with the state, to acquire and dispose 
of property, issue and redeem bonds, undertake water resource studies, 
replenish underground water supplies, store and distribute water for use 
within the agency, acquire water rights by appropriation, develop and 
sell hydroelectric power, and "to begin, defend, or participate in any 
action or proceeding before any state or federal court involving or affect
ing the ownership, use or supply of water, water rights, or water service 
which is or may be used within the agency." 

A 1963 amendment authorized the MWA to initiate in state or federal 
court "an adjudication of substantially all of the rights of whatever nature 
to extract water from any of the ground water basins underlying or affect
ing the water supply," and to "recognize such judicial cetermination" 
by levying pump taxes on each water producer's supplies in excess of 
his allocated share of the safe yield. This amendment authorized what 
some MWA board members and others had decided they wanted to do: 
adjudicate the water rights of the Mojave River basins, with the MWA 
acting as plaintiff much as the Central and West Basin Water Replenish
ment District had in Central Basin, and use a net pump tax to finance 
the purchase of supplemental water. 

The amendment reflected one view of the agency's mission-that the 
MWA should be the region's governing water management institution. 
On this view, the agency was created to make collective decisions and 
perform management functions for which the smaller special districts 
within the region were ill-equipped. The MWA was obliged not only to 
contract with the state for a supplemental supply of water, but to devise 
and implement a plan for purchasing and distributing that supplemental 
water, and for alleviating problems caused by limited local supplies. 

Others disagreed with this conception of the MWA's mission. The 
view espoused by State Senator Shaw (who left the State Senate and 
moved from Ontario into the MWA near Newberry Springs) and others 
was that the MWA and its State Project water entitlement were like an 
insurance policy. There doubtless would come a time when the imported 
water of the California Aqueduct would be desired strongly enough to 
pay for, but it was not yet. In the meantime, since a State Project contractor 
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had to exist for the area to have any entitlement, MWA residents would pay their annual share of State Project costs, much as one pays an insurance
premium year after year for the sake of being able to present a claim whenneeded. It was perfectly acceptable for the MWA to do nothing but exist,
collect the money to pay the capital costs of the State Project, and wait until
local water supplies were sufficiently strained that water users would pay
for the purchase and distribution of State Project water.5 

The MWA's first Board of Directors clearly embraced the view of theMWA as the area's water management institution. As they saw it, "the prin
cipal reason for organizing the Mojave Water Agency" was that the "natural
supply of water to the Mojave River basins ;.,limited. More water is beingused than nature is putting back" (MWA, 1964: 14). The area was "faced
with the unquestionablefact that there has been and there is at present a serious
overdraftof the local water supply" (MWA, 1964: 3, emphasis added). State
Project water would be more costly than the MWA's property tax base would
yet support, and certainly more costly than the continued practice of pump
ing local groundwater. The report continued: 

Hence the basic problem arises as to who is entitled to the local supply,and who should pay for the more expensive imported water. To makethis determination it is appropriate to determine what interest eachexisting and future pumper has, as a matter of law, in the available local
supply. The traditional method of making this determination is to file anaction in the local superior court to determine the rights of each of the users, and at the same time to determine whether any parties who arenot now using the local supply will in the future be entitled to use any
portion of it. (MWA, 1964: 14, emphasis added) 

Adjudication without Consensus 
As mentioned in Chapter 5, southern California attorney James H. Krieger

wrote a 
paper in 1955 criticizing the Raymond Basin adjudication onseveral grounds. Mr. Krieger and the Riverside firm of Best, Best, andKrieger subsequently became involved in the appeal of the West Basin
adjudication, in the San Gabriel River adjudication, and in the adjudica
tion of water rights in Central Basin. By the early 1 960s, Krieger was chair
man of the Southern California Water Conference and had become one
of the best-known water rights attorneys in the United States.

On March 17, 1964, the MWA Board of Directors hired Krieger asspecial legal counsel. This move "officially set into motion the program
of water rights determination" (MWA, 1964: 3), less than four years afterthe MWA's formation, and eight years before the earliest anticipated
arrival of suplementai water. Krieger made an initial presentation to theboard on May 18, 1964, anwd the board, "upon hearing this presentation, 
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felt that the water users should be advised of the upcoming plan of action" 
(MWA, 1964: 13). The 1964 annual report noted that the MWA 

has engaged in a series of meetings with the bi6 pumpers on the River, 
including industry, public utilities, the military and farmers. The Agency 
has begun to explore with these groups the elements of a solution which 
recognizes the substantial rights of all interested parties, and at the same 
time aims at the welfare of the entire community as its ultimate objec
tive. (MWA, 1964: 13) 

The board set the agency's manager, Carl Coleman, and his staff to 
work on the task of identifying pumpers. The 1955 Recordation Act helped 
in identifying the larger pumpers along the river, as well as the pattern 
of pumping. Citing Krieger's presentation, the annual report suggested 
that the expense, time, and complexity of a lawsuit might be avoided if 
the principals along the Mojave would agree to "calculations made by 
the Agency's staff": "This has been the history of other areas. Even 
though 100 percent cooperation may be difficult to obtain, as much as 
75 percent agreement could well prepare the way for workable arrange
ments pending the arrival of northern water" (MWA, 1964: 15). 

Also during 1964, on Krieger's recommendation, the board engaged 
the services of Dr. John F. Mann, Jr., as MWA's consulting geologist
hydrologist. Dr. Mann also served as a consulting geologist in the San 
Gabriel River adjudication and as principal expert witness for Los Angeles 
in the San Fernandocase. Krieger, Mann, and MIVA Manager Coleman 
constituted the MWA's "special staff" for woik'ng on the water-rights 
determination program, which was beginning to run into a few problems. 

For one thing, not everyone agreed that their local water supply came 
from a "groundwater basin." Was the Mojave River area a series of ground
water basins arrayed along a stream, or an "underground stream" whose 
flow affected the surrounding water table? The legal implications of the 
distinction were enormous. If the water supply was an underground stream, 
the law of surface water rights applied, and most users along the river would 
be considered appropriators without permits, and thus without firm rights 
to any quantity of Mojave River water. The MWA board responded that 
doubts about the entire theory underlying the intended adjudication should 
not stand in the way of a "desirable" result for the existing pumpers: 

While there may be conflicting theories concerning the Mojave River 
system, that is, whether it is a series of underground basins connected 
by a stream, or whether it is a continuous surface and underground 
stream system, and while different priorities of rights can follow from 
such different physical theories, it appears desirable to treat the local supply 
of water as the collective property of those who have been using it for 
the last five years. This would include riparians, overlying users and 
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appropriators, without attempting to favor one type of right or use ovr 
any other. By this coequal treatment, all who have built an economy on 
the local water supply would be able to continue with their enterprises, 
and no particular type of use would be given precedence over another. 
(MWA, 1964: 16) 

Of course, to overlying landowners along the river and the few appro
priators who had taken the trouble to obtain permits, it mattered more 
than a little whether all uses were going to be treated the same. In the 
end, the agency finessed the issue: Dr. Mann demarcated the Mojave
River's "area of influence," and the adjudication was defined as the 
attempt to determine rights to water within that area. 6 

Another problem was that the serious overdraft that the MWA board 
declared in 1964 to be an "unquestionable fact" was not quite so unques
tionable, after all. That same year, the state Department of Water Resources 
published a bulletin on groundwater availability and quality within the 
Lahontan region, which includes the Mojave River area. It acknowledged 
that pumping along the river had been heavy during the drought. Never
theless, the department's descriptions of each of the Mojave River basins-
Upper, Middle, and Lower-concluded with the statement: "Overdraft does 
not appear to exist at present" (California DWR, 1964c: 290-310). 

For anyone attempting to persuade a group of water users to agree to 
a determination and restriction of their pumping rights, and to be taxed to 
pay for more expensive imported water, there is a cavernous difference 
between an "unquestionable fact" of "serious overdraft" and a situation 
where "overdraft does not appear to exist." Two fundamental issues
whether this was groundwater, and whether it was being overdrafted-were 
still in question in 1964. Proceeding toward an adjudication under those cir
cumstances called for more risk preference than attorneys normally display. 

There also were problems of appearances concerning the MWA Board 
and its program. First, if the adjudicatr( .i was supposed to be a means 
of generating the funds to purchase suppiemental water, questions arose 
about the relationship between the Mojave River area water users and 
water users elsewhere in the agency. It seemed that either the Mojave 
River water users would pay net pump taxes to provide supplemental 
water to the whole agency, or that the supplemental water supply for 
the whole agency would be delivered only to the Mojave River area. Either 
prospect was unsuitable to some segment of the MWA's populace. 

Second, the board had hired a large law firm from the other side of 
the mountains, Riverside's Best, Best, and Krieger, and Los Angelesa 
area geologist. Third, the agency office was located in Victorville, the 
officers of the Board of Directors were all from the Upper Basin, and 
(because of the process for selecting directors) only three of the eleven 
directors were from the Middle and Lower basins. Fourth, the agency's 
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actions contributed to a perception that large pumpers were receiving 
especially solicitous attention from the board and staff. For instance, when 
the MWA board "felt that the water users should be advised of the 
upcoming plan of action," the large pumpers "were invited by letters 
and all other interested parties were invited by public notice . . . to hear 
and participate in the Agency's first public presentation" (MWA, 1964: 
13). This pattern was maintained. Meetings were held with large users;
"presentations" were given to everyone else. Large users were invited 
personally; everyone else was invited by "public notice" in the newspapers. 

Indeed, the 1964 annual report presented the water-rights determina
tion program in terms that suggested it could be put together without 
a consensus of water users, as long as the big users coordinated their 
efforts. After pointing out that "100 percent cooperat-on" among pumpers 
may not be necessary if "as much as 75 percent agreement" could be 
obtained, the report described what "75 percent agreement" meant: 

Only 28 entities owning 168 wells reported pumping more than 1,000 
acre-feet each. The total extractions of these 28 amounted to 92,353 acre
feet, and represents 74.2 percent of the entire reported production. 

Another statistic isquite revealing. In 1961 fifty-three entities reported
pumping in excess of 500 acre-feet from 229 wells. Their total production 
was 100,341 acre-feet, or 88.7 percent of the entire reported production. 
(MWA, 1964: 15) 

Some small pumpers took this to mean: you may as well get on board, 
because this train is leaving the station, with or without you. According 
to local reports, such feelings were aggravated by attorney Krieger's per
sonal style, which struck some desert residents as high-handed.7 

Perceptions grew that "outsiders;' "upstreamers;' and "big pumpers" 
were behind tile adjudication and were deciding the allocation of the 
desert's water supply. The perceptions fed each other: most large 
pumpers were located upstream, the meetings were held in the upstream 
area, the largest pumpers were always represented at the meetings, and 
they could put together enough of the pumping rights to leave any
dissidents out. The stage was set for the classic political battle of "little 
guys" versus "big guys" to be overlaid with the classic water battle of 
downstreamers versus upstreamers. 

Going to Court 
Instead of slowing down and building a consensus behind the water-rights 
determination program, the MWA board and special staff pressed ahead 
during 1965. At a special board meeting on January 20, 1965, the special 
staff recommended a management plan be developed for the area's 
water supply on the basis of an adjudication of pumping rights. Krieger 
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suggested a water production verification program be initiated to verify the 
Recordation Act filings, starting with the records of pumpers reporting
production of 500 acre-feet per year or more. The board agreed, and 
appointed Manager Coleman to the verification task.' Krieger also sug
gested that "interested parties, acting through their attorneys and 
engineers" should attempt to reach a general agreement before the agency
proceeded with filing a complaint. Presumably, this included small 
pumpers with their own attorneys and engineers, as well. 

The "interested parties" met on February 23, 1965, and were desig
nated the Special Committee on Water Development, with Krieger as 
chairman. They decided to meet monthly to work out an ultimate course 
of action, and recommended that the MWA board postpone filing a com
plaint until early 1966. The board reported to agency residents that it 
would "rely heavily on its staff and the Special Committee to assist in 
making the many decisions necessary for proper management and utiliza
tion of your water" (MWA, 1965: 3).

Krieger then appointed from among the Special Committee a smaller 
Working Committee on Water Development to meet monthly with the 
special staff to work on "specific problems." The Working Committee 
consisted of the special staff, the MWA board, and representatives of the 
pumpers. Among the pumpers represented were those known locally as 
the Big Five-Southern California Water Company, Southern California 
Edison Company, Kemper-Campbell Company, the Silver Lakes Ranch,
and the K-Line Ranch. Members of the Working Committee accounted 
for more than half of the groundwater pumping in the area. 

By March 1966, the Working Committee had arrived at a policy resolu
tion to be adopted by the MWA board, and the text of a complaint to 
be filed in the San Bernardino County Superior Court. On March 8, the 
MWA directors and thirteen Working Committee members appeared at 
a public meeting attended by 116 persons to explain Mojave Water Agency
Policy Resolution 99-66, which set forth the agency's policy regarding
water management and authorized the filing of a complaint for the 
adjudication of water rights. On March 15, the board adopted Resolu
tion 99-66. On March 18, Krieger filed the complaint in the case of Mojave
Water Agency v. Clarence L. Abbey et al.9 

Negotiating the Abbey Case, 1966-1974 
The Abbey case provided enough activity to keep several attorneys busy.
Summonses and other forms of notice were issued, defendants were 
added, defendants defaulted, more were added, more defaulted, motions 
were filed, orders issued. A second complaint, naming dozens of addi
tional defendants, was filed in 1970 and consolidated with the Abbey case. 
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A list of the motions and orders from 1966 through 1974 fills eleven single
spaced typed pages. 

Behind this procedural activity, important negotiations about parties'
rights took place. Using data from the verification program, the Working 
Committee drafted a proposed stipulation in 1970, assigning and limiting 
pumping rights, providing for a net pump tax, and designating the MWA 
as watermaster. Stipulating defendants waived any separate findings, con
clusions, or judgment, as well a3 rights of appeal, although a defendant 
who signed the stipulation could withdraw from it before it took effect. 
It would take effect immediately when signed by parties with an aggregate 
of 150,000 acre-feet of production rights. 

The Pace for Signatures 
By the time the stipulation was ready to be circulated for signatures, pro
ponents of the adjudication were racing against time. Opposition to the 
adjudication was building and finding some sympathetic ears on the MWA 
board. Eventually, active opposition found its way onto the MWA board 
and into the courtroom and challenged the survival of the adjudication. 

The MWA board was reorganized after the 1965 annexations of the 
Yucca Valley/Joshua Tree and Landers areas. Board membership became 
more dispersed, with one director each from Lucerne Valley, Apple
Valley, Hinkley, Daggett, Yermo, and Joshua Tree. By 1968, there were 
three directors from Barstow. With more members from downstream 
in the Mojave River Valley or from MWA areas outside the Mojave
River, adjudication opponents were in a better position to question the 
board's adjudication policy. 

Three events that occurred in 1969 worked against the adjudication. 
Tremendous floods in January and February raised water levels in desert 
wells by as much as 40 feet and erased years of decline in thirty days.
The area's water situation suddenly appeared less urgent. Precipitation 
averaged at or above normal from 1969 through 1976. 

Also in 1969, the MWA board discussed with Southern California 
Edison (one of the Big Five) the possibility of Edison obtaining an allot
ment of State Project water from MWA for a proposed coal-burning 
generating plant. Edison planned to build the plant in the Johnson Valley 
area to produce electricity for Orange County, where demand was increas
ing rapidly. A majority of the board favored the idea because Edison was 
willing to fund a pipeline to convey State Project water as far southeast 
as Johnson Valley, and the MWA could use that pipeline to convey State 
Project water to other users along the route. The public, however, scorned 
the idea of both the plant and water deal, arguing that this was part of 
a scheme to benefit one of the big water users, and that using scarce desert 
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water for a coal-fired power plant would pollute the desert's air to serve 
Orange County. 

Also in 1969, former state senator Stanford C. Shaw was appointed 
a director on the MWA board. Shaw was knowledgeable about the agency 
and held a different view of its purpose from the view that prevailed on 
the board at the time. A self-described "gadfly" and no stranger to 
politics, Shaw was accustomed to "stirring things up." He opposed the 
Edison deal as sacrificing the desert's water and air to produce electricity 
for Orange County, and he criticized the adjudication for giving away 
inflated water rights to large upstream interests at the expense of the 
overlying landowners elsewhere in the system. He himself was a land
owner with a one-quarter interest in a few thousand acres of downstream 
land with no pumping history. There also was some personal animosity 
between Shaw and attorney Krieger, and Krieger's successor on the case, 
Arthur Littleworth. Shaw would not hesitate to attempt to build an 
opposition majority on the board. By his own account, he went on the 
MWA board with three objectives in mind: to stop the power plant; to 
get Best, Best, and Krieger off the case as the agency's counsel; and to 
stop the adjudication. 

In 1970, the Mojave River County Water District requested permis
sion to enter the Abbey case as an intervcner on bPhalf of its residents, 
primarily farmers along the river between Victorville and Barstow, plus
the Oro Grande cement manufacturing plant. The district had asked 
Martin Whelan, Jr., a prominent water-rights attorney from tue Los 
Angeles-Orange County area, to review the proposed stipulation. Whelan 
perceived serious problems in it, not the least of which lay with the 
underlying theory. In Whelan's view, the Mojave River system was not 
an underground basin filled with percolating water, but an underground 
stream, and upstream appropriators who did not have appropriation 
permits were trying to lock up the water rights through a mutual
prescription arrangement that did not fit the facts. Whelan's deposition 
of MWA's consulting geologist and expert witness, Dr. John Mann, did 
not change his belief that the basic theory of the case was faulty. 

Whelan also noted the omission of several important water producers 
from the case, not the least of which was the United States. Although 
George Air Force Base at Adelanto and the Marine Corps Supply Center 
at Nebo were both significant pumpers within the area of influence, the 
United States had not been made a party to the suit. There were, of course, 
practical reasons for not doing so, primarily that the immediate reaction 
of the United States upon being named a party in this or any civil action 
would be to remove the case from state to federal district court. 

Also, upon checking into the water rights that had been awarded to 
some of the major pumpers, Whelan concluded, as Shaw had done, that 
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proponents of the stipulation had engaged in some significant giveaways. 
Pressed to round up the support of users with 150,000 acre-feet of pro
duction rights as fast as possible, proponents offered favorable treatm2nt 
of parties' claims in exchange for their agreement to the stipulation. In 
particular, parties repi-esented by attorney Ed Taylor-the Victorville 
County Water District, and some Apple Valley interests-were holding 
out for ever larger concessions. 

Whelan initially used these problems to try to get a better arrange
ment for his clients in negotiating with the MWA board and the Working 
Committee. But matters began to unravel. The Mojave River County 
Water District Board of Directors instructed Whelan that if there were any 
more negotiations of concessions to other parties in the Abbey case, they 
intended to fight the adjudication in court. When additional concessions 
were negotiated (or at least were rumored), Whelan was told to prepare 
to contest the Abbey case. 

By the end of 1970, there was opposition to the adjudication on the 
MWA board and in the courtroom. In addition to the Mojave River County 
Water District, a group of smaller downstream pumpers had organized 
the Desecrt Well Owners Association to fight the adjudication. They also 
sought and were granted leave to intervene in the Abbey case. 

The Edison power plant issue reemerged in 1971. The MWA board 
majority was so concerned with finding the financial wherewithal for a 
pipeline to convey State Project water to the agency's service area that 
it ventured into this political thicket again and actually entered into a con
tract to supply State Project water to Edison. The contract called for Edison 
to build a pipeline and for MWA to supply the water, which was to 
amount to 15,000 acre-feet per year during the first fifteen years of opera
tion and 9,000 acre-feet per year for the last nine years of its planned 
operation. At the same time, the contract contained an option for Edison 
to purchase up to an additional 13,000 acre-feet in any given year, allowing 
for a maximum purchase of 28,000 acre-feet in any year during the first 
fifteen years (MWA, 1979: 9). If this option were exercised by Edison, it 
would tie up the majority of MWA's State Project water allocation. 

The calendar and the mathematics of the stipulation were working 
against the proponents. The most optimistic estimates of the natural water 
supply to the Mojave River area of influence placed it in the neighborhood 
of 75,000 acre-feet per year, perhaps 100,000 acre-feet with return flows. 
Proponents of the stipulation were trying to collect signatures from parties
representing some 150,000 acre-feet of annual water production, but had 
left out important producers such as the United States, and now the MWA 
board had committed 15,000 to 28,000 acre-feet of its 50,800 acre-feet annual 
State Project water allocation to the Edison project. It became increasingly 
clear that water rights were being awarded in excess of the total available 
water supply, even under the most optimistic of assumptions. 
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The Adjudication Flounders 
The stipulation was extremely close to the needed number of signers. Yet 
the closer the proponents came, the better the negotiating position for 
holdouts. In 1972, 3tipulation proponents attempted to openly buy out 
some members of the Desert Well Owners Association. The down
streamers in an area designated Subarea 20 could have no determination 
or limitation of their pumping rights if they would (1) acknowledge that 
the upstream arrangements were just and consistent with California water 
policy, (2) recognize the MWA as watermaster and provide data to the 
watermaster as requested, (3) forfeit the acquisition of any present or 
future water rights against any upstream producer, and (4) forfeit any
present or future claim to the acquisition of rights to water pumped from 
groundwater in storage in Subarea 20.10 

Upstream, Ed Taylor and the Victorville County Water District were 
being especially difficult in the negotiations, demanding that their pro
duction rights be calculated on an entirely new basis. Krieger's successor 
on the case, Arthur Littleworth, at one point told the MWA board to forget
about the district and its constantly increasing demands. Like Whelan 
and his clients, Littleworth had lost patience with Taylor, his clients, and 
their tactics. Besidc-, he thought the stipulation could be completed
without them. Still, the MWA board instructed Littleworth to go back 
and try again. In 1973, as other parties were preparing for trial, Taylor
and the Victorville County Water District moved for dismissal of the 
adjudication, and Whelan and the Mojave River County Water District 
threatened to present a motion to compel the joinder of the United States,
which would have kicked the adjudication out of the California courts. 

Opposition in the courtroom was matched by growing opposition on 
the MWA board. After being off the board during 1972, Shaw returned 
in 1973, to find a growing number of adjudication opponents, including
William Orchard, Howard Harsh, and Beverly Lowry. With Shaw's 
return, the MWA board was divided 7 to 4 on the adjudication. As 1973 
came to a close, the Abbey case was nearing trial, and the stipulation 
was approaching its needed level of agreement, but the dissidents were 
gaining ground. 

The Mojave River in 1974:
 
Where Watergate Was a Page-Two Story
 
Opening arguments in the Abbey case were presented in March 1974 by
attorney Littleworth for the plaintiff, Mojave Water Agency, and by attorney
Whelan for the defendant, Mojave River County Water District. A contin
uance was requested and granted until May, while Whelan prepared his 
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motion to require the joinder of the United States and other parties. That 
motion was filed on May 15. 

It became increasingly difficult to separate political activity surround
ing the MWA board from the courtroom activity surrounding the case, 
as the players in one arena began to react to what was happening in the 
other. Mustering their forces, the Desert Well Owners Association raised 
a recall petition against long-time Director LeRoy Scott of Adelanto, an 
adjudication proponent. Scott chose to resign his seat on July 29, the day 
before his recall election. The Desert Well Owners Association also 
rounded up enough signatures to demand a recall election on another 
adjudication proponent on the MWA board, Division Five's Johnathan 
Carter. Carter's recall election was set for November. If Scott and Carter 
were replaced with adjudication opponents, opponents would have a 
majority on the board. The four opponents already on the board announced 
that if that happened, they would vote to drop the suit. 

Adjudication proponents responded wth a new maneuver in the 
courtroom. On July 12, Southern California Water Company (SoCal), a 
pioponent of the adjudication and one of the Big Five pumpers, filed a 
notice of a motion for relief from the stipulation for judgment. The com
pany was withdrawing from the stipulation, even though the withdrawal 
of its signature would kill the agreement. In a memorandum to all 
1,000-plus parties, SoCal's attorney, Donald Stark, explained the com
pany's position: 

During the past year, serious attacks on the proposed judgment have been 
undertaken by Mojave River County Water District and others. Minority 
members of the Mojave Water Agency Board have indicated a desire to 
abandon the case. Having invested a decade of work in the proposed 
stipulated judgment, Southern California Water Company has determined 
to withdraw from its stipulation and io file an answer and cross-complaint 
in order to actively participate in all trial proceedings hereafter. 

By withdrawing from the stipulation and filing a cross-complaint, SoCal 
would become a co-plaintiff with the Mojave Water Agency. Even if the 
agency attempted to drop the adjudication, SoCal could keep it alive. Of 
course, without the stipulation, the company would have to try to make 
the Abbey case work in the courtroom-a considerably more challenging task, 
but preferable, in SoCal's view, to abandoning the entire adjudication. 

At the MWA board's July 16 meeting, Director Shaw moved that the 
board instruct attorney Littleworth to oppose SoCal's cross-complaint. 
Shaw pointed to the recent changes on the board, the impending vote 
on the recall of Director Scott, the recall election on Director Carter which 
the board had just set for November 5, and referred to SoCal's move 
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as "an attempt to threaten the democratic process." Littleworth replied
that he could not act on the basis of some "hypothetically reconstituted 
board which may oppose the present adjudication."" The board defeated 
Shaw's motion to oppose the cross-complaint, 6 to 3. 

In the July 30 special election, Scott's seat was filled by the candidate 
backcd by the Desert Well Owners Association, Glenn R. "Dick" 
Hartman, an adjudication opponent. In Victorville on July 31, the page 
one headline was "Hartman Wins MWA Landslide," and in Barstow,
it was "Hartman Wins MWA Seat." This was on July 31, 1974, the cay
after the House Judiciary Committee voted the first article of impeach
ment against President Richard Nixon and while the committee was con
sidering voting a second article. 

On September 23, Judge Henry Busch issued orders directing the
joinder of additional parties other than the United States and allowing
the Southern California Water Company to withdraw from the stipulation
and file a cross-complaint. The company's answer and cross-complaint 
were filed the next day, six weeks before the recall election in MWA 
Division Five. MWA could not unilaterally drop the adjudication it had 
begun seven and a half years earlier, regardless of the eection outcome. 
The judge scheduled a status hearing on the suit for January 6, so that 
the MWA board could advise the court of how it wished to proceed after 
the recall election. 

On November 5, Division Five voters recalled Director Carter, and Jess 
King-the antiadjudication, anti-Edison candidate endorsed by the Desert 
Well Owners Association-won the vacated seat. At the November 26 MWA 
board meeting, the new majority deposed At-Large Director William Porter 
of Victorville from the position of board president and replaced him with 
Stan Shaw. On the evening of December 17, 1974, MWA Director William 
Orchard sat back in his chair at the meeting of the board and said, "It
took five years to do that."1 2 The board had just passed, 6 to 5, Orchard's 
motion to instruct MWA counsel to drop the Mojave River adjudication.

A week later, a group of large ranch owners in the Upper Basin 
formed the Water Association to Establish Rights (WATER). Their stated 
purpose was "to see that the present adjudication and stipulated judge
ment are carried forward on schedule."" 
They felt that their historical 
use of the waters in the basin had entitled them to a protection of their 
rights to the safe yield of the Mojave River system. As a special consul
tant, they hired Carl Coleman, the former MWA general manager.

As 1974 ended, the board found itself trying to drop the adjudica
tion but possibly unable to do so because of the cross-complaint, while 
adjudication proponents were o-ganizing to keep the suit going. On 
January 6, 1975, Arthur Littleworth walked into the Superior Court of 
San Bernardino County at the appointed hour of 10:00 A.M. There he 
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was met by Ed Taylor, whom he had encountered many times as the 
attorney for the Victorville County Water District and other holdouts 
from the stipulation. Taylor showed Littleworth a copy of a substitution 
of attorneys for the Mojave Water Agency. The substitution had already 
been filed with the court. The new attorney for the Mojave Water Agency 
was Ed Taylor. 

Judge Busch walked in to begin the status hearing on the adjudica
tion. He requested that counsel note their appearances for the record. 
Mr. Littleworth identified himself as "counsel for the Agency, at least 
up until this moment." Judge Busch told Mr. Littleworth that, indeed, 
the substitution of attorneys had been filed with the court, and it appeared 
to be duly executed by the agen-y. Mr. Littleworth replied, "I presume, 
then, that Mr. Taylor will take ca'e of sending out notice of that to every
one." Mr. Taylor said he would, and went on to inform the judge that 
the Mojave Water Agency opposed the adjudication and wished to see 
it dismissed. 

With the announcement of the California Supreme Court's decision 
in the Los Angeles v. San Fernandocase in May 1975, SoCal's chances of 
making a mutual-prescription decision work in the Abbey case plummeted. 
On March 15, 1976, Judge Henry Busch accepted the company's motion 
to drop its cross-complaint. On May 3, 1976, after ten years and an 
estimated one million dollars in costs to the parties, Judge Busch granted 
MWA attorney Ed Taylor's motion to dismiss the adjudication. 

Unfinished Business, 1976-1991 
The dismissal left at least two important questions unanswered. How 
would State Project water be purchased and delivered within the MWA? 
And how would the increasingly severe overdrafts be addressed? Neither 
question has yet been answered satisfactorily. 

Getting Water Out of the Aqueduct 
The MWA's entitlement to State Project water is nearly three decades 
old, and MWA residents have been paying their share of the project's 
capital costs since 1964. The project water entitlement remains unused, 
because there are no means of purchasing the water. Since the dismissal 
of the adjudication, there have been other proposals for getting project 
water out of the California Aqueduct, but none has been adopted. 

Facing the opposition of the majority of the MWA board, Edison 
dropped its pipeline project in 1979. Another pipeline plan was initiated 
in the mid-1980s by residents of the critically water-short Yucca Valley/Joshua 
Tree area. This area, in the southeastern comer (Division 2) of the MWA, 
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measures its remaining local water supplies not in decades, but in years.
In June 1985, the MWA board approved a joint powers agreement with 
a consortium of water companies and districts in Division 2, authorizing 
the MWA to plan and build a 71-mile pipEline from the Hesperia turnout 
of the California Aqueduct to Yucca Valley. A feasibility study was com
pleted in 1987, recommending the formation of an "improvement district" 
within the MWA to support the pipeline with a property tax increment. 
After an August 12, 1988, public hearing in Joshua Tree, the MWA board 
voted to establish Improvement District "M" for the Morongo Basin 
Pipeline Project, and to place a $70 million bond issue on the November 

14 ballot within the affected area. 
Two weeks later, on August 30, the MWA Board of Directors voted 

to pull the bond initiative from the November ballot.' 5 Organized opposi
tion to the project had appeared in the form of a local citizens' group
calling itself Fairness in Bonding, which objected on the ground that many
residents of the proposed improvement district were retired persons with 
fixed incomes who could not afford the substantial property tax increases. 

Another effort to get water out of the aqueduct fell to local opposi
tion in 1988. In November 1987, the MWA board announced plans to make 
their first sale of water from the California Aqueduct to the Las Flores 
Development Group in Summit Valley.' 6 A contract was signed with the 
Las Flores group in September 1988.17 The city of Barstow, concerned 
about deals being made with upstream developers, protested to the 
agency in October 1988 and filed suit in November to enjoin execution 
of the contract.'8 

The MWA has on two occasions purchased surplus State Project water 
and demonstrated the Mojave River's ability to convey that water to the 
Middle and Lower basins. In 1978, the state Department of Water 
Resources held a "water sale," because of substantial surplus flows in
 
the California Aqueduct. The MWA participated, in order to recharge the
 
groundwater basins along the river and to examine how well the river
 
channel would work to convey the water. The MWA purchased 22,000

acre-feet 
of water from the state, using a one-time surcharge on the 
property tax supporting agency operating expenses. The river channel 
had already been wetted by natural flows, which was essential to keep
the surplus water from disappearing into the Upper Basin instead of flow
ing downstream. The surplus project water discharged into the river 
channel flowed downstream for several days, recharging basins all along
the river. Water levels in wells recovered by as much as 30-40 feet. In 
another water sale in 1983, the MWA purchased another 24,489 acre-feet, 
and again the sale produced favorable results. 

These occasional surpluses cannot be planned, however, and the 
essential problem of how to deliver and allocate the supplemental water 
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supply from the aqueduct throughout the MWA remains unsolved. A 
recurring suggestion for financing regular purchases of aqueduct water 
has been that a gross pump tax be imposed on all groundwater with
drawals, as in the Orange County Water District and the Central and West 
Basin Water Replenishment District. 

Opposition to the gross pump tax came from several quarters. The 
larger upstream ranchers represented by the WATER group said it would 
create undue financial hardship for local agriculture. 19 Others argued that 
the tax would amount to a subsidy of downstreamers by upstreamers.
Downstreamers countered that with upstream pumping all the water 
would be withdrawn upstream and never get downstream. Residents in 
areas such as Lucerne Valley and Yucca Valley opposed an agency gross 
pump tax if the supplemental water would go only into the Mojave River 
system. In 1984, after a series of public hearings at which opposition to a 
gross pump tax was expressed, MWA officials declared that the agency had
"no desire" to employ pump taxes to purchase and deliver aqueduct water.20 

Redressing the Supply-Demand Imbalance 
The 1980s ushered in a period of accelerated growth in the Mojave River 
area, during which its population climbed to 250,000. The area included 
three of the fastest-growing communities in southern California-
Hesperia, Victorville, and Apple Valley. The population of Hesperia, for 
example, jumped 268 percent in these years, bringing it up to 49,818 by 1990. 

Since most of the land being developed and urbanized in the Mojave
River watershed had not previously been used for agriculture, this popula
tion growth pushed up total water production and consumption. Cur
rently, consumptive use in the Upper Basin alone exceeds the average 
annual supply of water to the Mojave River watershed. Because the water
shed's natural supply is consumed in the Upper Basin, the available 
supply downstream vanishes, and the overdraft there increases. In the 
Lower Mojave River Basin, the overdraft was close to 40,000 acre-feet per 
year by 1981, and 87,000 acre-feet per year by 1984 (MWA, 1986a: 11).
On the basis of these trends and other data, MWA officials in 1988 
estimated that the overdraft agency-wide was nearing 200,000 acre-feet 
per year. If that is true, even the agency's full State Project entitlement 
of 50,800 acre-feet per year soon will not be enough to settle the dust. 

Without a determination and limitation of pumping rights, a pump 
tax (gross or net), or regular imports of supplemental water, MWA board 
and staff members have been trying to address the demand-supply 
imbalances within the agency by other means. In particular, they have 
been trying to conserve Mojave River supplies, curtail the growth of water 
demand through land-use restrictions, and draw more attention to the 
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severity of overdraft problems within the agency (for details of these 
efforts, see Blomquist, 1989).

The MWA's public information and public involvement initiatives 
have yet to bear full fruit. The agency contracted for individual studies 
of the historical and present conditions of the Lower, Middle, and Upper
Mojave River basins, which were completed in 1982, 1983, and 1985,
respectively. Reports on management alternatives, complete with rank
ings of the alternatives for all three basins were completed in 1984, 1985,
and 1986, respectively. The MWA offered these alternatives to basin 
advisory committees, composed of local residents representing different 
population groups within each basin. The committees deliberated on the 
alternatives and presented their collective opinions to the MWA in 1985 
and 1986. Adjudication alternatives were ranked low, and in one case 
were openly and explicitly rejected. Instead the committes preferred the 
alternatives "no project," and "abandon current practices." 

The Current Picture 
More than thirty years ago, local residents and community leaders con
vened at a public hearing in Victorville and endorsed the formation and 
activation of the Mojave Water Agency. Whether a similar meeting today
would produce a similar result is open to question. Local residents have 
seen the MWA begin an adjudication of water rights, pursue it for ten 
years, and then drop it. They have seen the agency sign a contract with 
the Edison company and then try to cancel it. They have seen the agency 
propose a gross pump tax and then back away from the idea. They have 
seen the agency plan to build a pipeline to Yucca Valley, place the bond 
issue on the ballot, and then remove it. They have seen the agency enter 
into a contract to sell State Project water, and wind up in court. And for 
more than twenty-five years, they have paid property taxes for the
California Aqueduct while northern California water is delivered to other 
southern California communities. Some area residents have even formed 
a group called the Citizens for Accountable Water Management, pressing 
to "make the MWA go away."

In the meantime, history repeats itself. In January 1988, at a meeting
of the Victorville City Council, Mayor Terry Caldwell suggested that 
adjudication should be the "cornerstone" of a city water policy. 21 At 
another meeting in February, the council recommended the adoption of 
an official water policy that would include the adjudication of rights in 
the "Mojave Corridor." In September 1988, the Mojave River Resources 
Technical Advisory Committee, formed to help the MWA assemble a com
prehensive water management plan, heard from a special guest speaker 
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who brought with him a copy of the Chino Basin judgment as an example 
of what could be accomplished in a cooperative adjudication. The speaker 
was Dick Anderson, an attorney with the Riverside, California firm of 
Best, Best, and Krieger. 22 

On June 1, 1990, the Los Angeles Times reported, "War broke out in 
the Mojave Desert on Thursday, and at stake is the single most precious 
commodity in this vast, arid land-water." 23 On May 30, the city of 
Barstow and the Southern California Water Company (which is the prin
cipal supplier of water to Barstow residents) filed a complaint in San 
Bernardino County Superior Court against 100 upstream defendants, to 
initiate an adjudication of its rights to Mojave River flows, similar to the 
San Gabriel River adjudication described in Chapter 7 and the Santa Ana 
River adjudication described in Chapter 11. The Barstow and SoCal com
plaint requested a declaration of Barstow's right to an average annual flow 
of 30,000 acre-feet at the Barstow gauging station, and an injunction against 
upstream water users to guarantee Barstow that amount. The Barstow city 
manager stated succinctly the city's view of the stakes involved: "The bottom 
line is, if there isn't any water in Barstow, then there isn't any Barstow." 

In July 1991, the Mojave Water Agency, named as a defendant in the 
Barstow-SoCal complaint, filed a cross-complaint naming additional 
pumpers downstream. The MWA cross-complaint seeks a determination 
and limitation of pumping rights in order to eliminate the overdraft along 
ihe river. The MWA has entered upon the same type of adjudication it 

began twenty-five years ago. 

Analysis 
A number of important lessons can be gleaned from the experience of 
the Mojave Water Agency, perhaps the primary one being that it is essen
tial for all parties concerned to have a clear and common understanding 
of the components of their water system. 

Eliciting Information 

To this day, water users along the Mojave River have not had a shared 
picture of their water supplies and water use. Despite several U.S. 
Geological Sun,ey and California Department of Water Resources studies 
of the Mojave River area during this century, not to mention studip.z rom
missioned by the Mojave Water Agency, disagreement still remains, ,Aoout 
whether Mojave River water supplies should be treated as an under
ground stream, a single groundwater area, or multiple groundwater 
basins. Under these circumstances, it is unlikely that water users will be 
able to construct a governance structure or devise a strategy to treat the 



The Mojave River Basins 241 

area's water problems. The adjudication program attempted between 1964 
and 1976 faltered in part because of this disagreement over the nature 
and boundaries of the resource. 

The latest adjudication illustrates that the situation icirins much the 
same. The Barstow-SoCal complaint treats the basins along khe river as 
distinct, and seeks to guarantee a minima! inflow to the Middle Basin 
from the Upper Basin. Th,is approach, like the San Gabriel Ri ier and Santa 
Ana Riveti adjudication, would leave the Upper Basin pumpers free to 
allocate their water supply arong themselves as long as they meet their 
obligations to the next basin downstream. The MWA cross-complaint 
treats the entire length of the river within the agency's domain as one 
basin (or area of influence) and does not distinguish the effects of pump
ing in the Lower or Middle basins from the effects of pumping in the 
Upper Basin. Ultimately, water users along the Mojave will have to decide 
whether their local water supply comes from three distinct groundwater 
basins or one, or a court will decide for them. 

Water users along the Mojave River have also not agreed on the 
presence or the extent of overdraft. As noted earlier, at the same time 
that adjudication proponents on the MWA board were voicing their alarm 
about the serious overdraft along the river, the state Department of Water 
Resources was announcing that none of the three basins along the river 
was in overdraft at all. Recent estimates of the overdraft along the river 
have ranged from 200,000 acre-feet per year to less than 30,000 acre-feet. 

The experience of the Mojave Water Agency also has underscored 
the importance of such apparently simple institutional arrangements as 
monitoring and reporting on pumping and water conditions. Pumpers 
in each of the other basins discussed so far have received annual reports 
on water production and basin conditions for at least twenty years, 
and in some cases more than forty years. The Mojave Water Agency 
is now thirty years old but has produced annual reports only sporadi
cally. Simple data such as total groundwater production, imports, exports, 
total water use, and water levels, which keep water users apprised of 
their situation and how it has changed, have not been available on a 
regular basis from the MWA or any other organization. This leaves 
users to argue unproductively over whether and how much their water 
situation has worsened. 

Institutional Design 
As the preceding chapters show, this is not the first time that southern 
California has been faced with the problems of multiple basins and ques
tions concerning their independence or interdependence. Unlike the Los 
Angeles, San Gabriel, and Santa Ana River watershed users, however, 
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those in the Mojave River area ha-, e not yet developed the polycentric 
systems that would allow them to make collective decisions both within 
and across related basins. The main reason they have not done so is that 
the design of the Mojave Water Agency does not match the tasks some 
people think it has been assigned. 

There are as many as fifteen groundwater basins within the MWA's 
boundaries, and when the MWA attends to problems in one area, its efforts 
are often perceived as being at the expense of some other area. Because 
all subareas have representation in MWA decision making, it is exceedingly 
difficult to develop a management program in one without involving the 
others; furthermore, it is equally difficult to arrive at a consensus on how 
to manage the entire area when each subarea sees itself as the rival of every 
other. Year after year, time and money are expended but nothing gets done. 

These institutional design flaws have been compounded, to be sure, 
by local factors. The river itself, with its rising water at some locations 
and occasional flooding, creates illusions that inhibit efforts to restrain use. 
At the Narrows around Victorville, people wade and play in the river, among 
trees and other vegetation. Overdraft, they ask? What overdraft? By con
trast, .inthe neighboring Antelope Valley, where there is no such river, and 
where the Antelope Valley-East Kern Water Agency was created under vir
tually identical legislation as the MWA, voters passed a bond issue for a 
conveyance system in 1974 and have been receiving State Project water since 
1976.24 The river also gives rise to the evident "upstream-downstream" divi
sion between water usei -.at has inhibited cooperation. 

The MWA may have tailed as a water manager, but the deck has been 
stacked against its success from the moment it was given that role for an 
area as large and diverse as the western half of the Mojave Desert. Had the 
MWA become the potential water wholesaler for the desert region and not 
its water manager, it might have stood a better chance of success. Some day, 
a project like the Morongo Basin pipeline may succeed in getting water out 
of the aqueduct. If it does, perceptions of the MWAs mission may change. 
Such a change may hold more promise for the agency's future success than 
any new legislation, agency reorganization, or engineering studies and advi
sory groups. It may not be necessary to "make the MWA go away;' but any 
notions that the MWA can solve the water supply-and-demand problems 
of fifteen groundwater basins in an area the size of Connecticut do need 
to disappear. 

NOTES 
1. Mayor George Oakes of Barstow (accompanied by the city's legal counsel,

Ed Taylor) did not oppose the agency's formation per se, but questioned the need 
for its immediate activation since Californians had not yet passed the State Water 
Project bond referendum. 



The Mojave Rivet Basins 243 

2. As one of the thirty-one State Water Project contractors, the MWA wouldact as tax collector for the state, generating revenues to pay back a share of the
State Water Project revenue bonds corresponding with the area's allocation ofproject water. The obligation to repay the bonds is not the MWA's obligation,
but an obligation of the taxpayers of the area that has been allocated water-that 
is to say, abolishing the agency would not erase the repayment obligation. 

3. One director would be appointed by the Mojave River Soil Conservation
District, another by the San Bernardino County Board of Supervisors (as Board
of Directors for the County Flood Control District), and another by the munici
palities and water districts within the MWA. 

4. The MWA also may tax real property to repay bonded indebtedness 
incurred by the agency, subject to voter approval. 

5. This "insurance policy" notion was not unique to the MWA. In the
Raymond Basin, the residents of the city of San Marino paid taxes to the
Metropolitan Water District for years without taking water, just in order to be
assured that a supplemental water supply would be there when needed. In some 
areas in central California and in MWA's neighbor, the Crestline-Lake Arrowhead
Water Agency, special districts were supported by "standby charges" assessed
against local residents, not for water actually delivered, but to pay for projects
that ensured future access to additional water. 

6. Curiously, it appears from the drawing included as plaintiff's Exhibit A 
that the "Area of Influence" ends before the river does. 

7. This perception is gathered from local interviews conducted by the author
and is consistent with the printed recollections of one local resident who attended 
a negotiation meeting. He recalled an incident involving "one white-haired man
who came to a committee meeting to ask about his rights. His sons had aban
doned the ranch following World War IIand now wanted to return and resume

pumping. Krieger's answer was polite but curt, to wit: 'Mister, if we didn't give

you any water rights, then you haven't any.' 
" ("Water Grab Alleged in Adjudica
tion Suit," a letter to the editor by Allen Noble of Hesperia, in the Victor Valley

Daily Press, May 31, 1976, p. 10.)
 

8. Later the verification program was expanded and turned over to E. F.
 
"Jerry" Dibble and his firm, Dibb!e Engineering.
 

9. Case 130759 in the Superior Court of the State of California in and for 
the County of San Bernardino. 

10. Additional Stipulation filed 11/27/72 in Mojave Water Agency v. Abbey and
Allison et al., Case 130759, California Superior Court, San Bernardino County. 

11. "MWA Sets Recall in November," Victor Valley Daily Press, July 17,
1974, p. 1. 

12. "MWA Board Votes to Kill River Adjudication," Victor Valley Daily Press,
December 18, 1974, p. 1. 
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13. John Crowe, "New Group to Do Battle on Adjudication," Victor Valley 
Daily Press, December 24, 1974, p. 1. 

14. Judith Pfeffer, "Water Earmarked for Yucca Valley," Victor Valley Daily 
Press, August 13, 1988, p. A-1. 
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Orange County 
Governing by District, 

Managing by Incentives 

Water management in Orange County has been consistently directed 
toward protecting and enhancing the region's water supply. To this end,
the Orange County groundwater basin has been used not only as a local 
water source, but also as a storage and distribution facility for water from 
upstream in the Santa Ana River watershed or from the Colorado River 
and northern California. Orange County water users also developed dif
ferent institutional and organizational arrangements for governing the 
basin and managing water supplies. They refrained from an intrabasin 
adjudication of pumping rights and centered basin governance in the 
Orange County Water District. As a nonadjudicated basin governed
through a single public jurisdiction, Orange County provides an important
 
contrast with the adjudicated basins in Los Angeles County, especially

with the basins of the San Gabriel River watershed.
 

Orange County Water Supply Problems 
As in Los Angeles County, the Coastal Plain in Orange County at the 
turn of the century contained areas of artesian water flow and of swamp
and was subject to occasional flooding. "Until the 1920s, the main water 
problems of public concern were land drainage, storm water control and 
sewage discharge" (Weschler, 1968: 6). Early agricultural development
alleviated the drainage problem somewhat by reducing the area of arte
sian flow and lowering the water table. Lands that had been too swampy 
to farm were drained and brought into cultivation. By 1920, there were 
nearly 100,000 acres of irrigated agricultural land in Orange County, 
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almost twice as much as in 1910. This figure was near the peak of 130,000 
acres reached in 1928. 

The rapid development of Orange County agriculture overran the 
supply of freshwater from the underlying groundwater basin. Ground
water extractions of 180,000 acre-feet in 1920 already exceeded the basin's 
estimated annual safe yield of 150,000 acre-feet. And as water withdrawals 
within the county increased, the inflow from upstream declined. With the 
beginning of a cycle of dry years in 1923, water levels dropped throughout 
the basin. The Orange County Board of Supervisors commissioned engineer 
J. B. Lippincott to prepare a report on loca! water supply conditions. 

The Lippincott report, delivered in 1925, formally confirmed what several 
water users already knew: the Coastal Plain was a water-deficient area, the 
basin was being overdrawn, the water table was falling sharply, and the 
natural inflow to the basin from the Santa Ana River had been reduced to 
insufficient levels. The report also contained the alarming observation that 
seawater intrusion was occurring aJong the Pacific coast and warned that 
serious degradation of the groundwater supply would occur if remedial 
measures were not taken. Underground water levels along the coast had 
fallen to below sea level, and seawater had begun flowing into the basin. 
The Lippincott report also recommended some flood control measures to 
conserve occasional storm runoff and protect property. 

In providing Orange County water users with this shared informa
tion about their local water supply situation, the report contributed to 
three important actions. In 1927, the Orange County Board of Supervisors 
received state legislative approval to form the Orange County Flood Con
trol District, to control and impound storm flows, in order to protect 
property on the Coastal Plain and conserve water supplies. In 1928, the 
cities of Anaheim, Fullerton, and Santa Ana joined with others in the 
region to form the Metropolitan Water District of Southern California 
(MWD) and to attempt to gain access to supplemental water supplies from 
the Colorado River. In 1929, the Tri-Counties Water Conservation Associa
tion, of which Orange County was a member along with San Bernardino 
and Riverside counties (see Chapter 4), expanded its upstream water 
storage and spreading operations. 

By 1930, groundwater extractions were in excess of 200,000 acre-feet 
per year. In 1934, the California Division of Water Resources documented 
the deterioration of local water supply conditions during the dry decade 
from 1923 through 1933. Water levels in the Santa Ana and Santiago area 
had fallen from 100 feet above sea level in 1923 to 23 feet above sea level 
in 1933. In the Irvine and Tustin areas, artesian flows had disappeared, 
replaced by water at depths of 20 to 50 feet. Throughout the Orange 
County basin, heavy pumping had produced cones of depression and 
had changed the direction of groundwater movement. 
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Orange County water users became discouraged with the water
spreading program of the Tri-Counties Water Conservation Association, 
which seemed to be benefiting only the upstream water users, whose 
increased water production left less water moving into OranLe County. 
In 1930, the Orange County engineer recommended that the county 
oppose any further expansion of upstream water-spreading operations 
(Trager, 1988: 45-46). In November 1932, concern about the loss of natural 
replenishment from the Santa Ana River flows prompted a lawsuit against 
upstream water producers. The lawsuit was not undertaken by the county 
or other local government, but by the Irvine Company, "the dominant 
economic organization within the county" (Weschler, 1968: 13). The Irvine 
Company possessed approximately 92,000 acres of land in Orange County 
in 1932, which included some of the county's best farmland. These 
holdings were watered by a combination of surface water diversions and 
extractions of groundwater from the company's eighty wells. 

The Irvine Company filed a suit in federal court in Los Angeles against 
upstream parties spreading water adjacent to the Santa Ana River, Mill 
Creek, and Lytle Creek. The company sought a declaration of its rights 
and an injunction restraining the defendants from diverting water in suffi
cient quantities to damage the company's rights. The original action, Irvine 
Co. v. Fontana Union Water Coipnny et al., grew to include twenty defendants. 

The Orange County Water District and 
Supply-Side Water Management 
If s':ccessful, the Irvine Company's suit stend to benefit many Coastal Plain 
water users by restoring natural inflow. A. the scope of the litigation and 
the number of defendants grew, the prospective costs to be incurred by the 
Irvine Company escalated, as did the potential benefit to other downstream 
users if upstream diversions were curtailed. It seemed reasonable to create 
some means of apportioning some of the litigation costs among the several 
potential beneficiaries. Also, the upstream defendants had created a collective 
representative entity in the San Bernardino Valley Water Conservation 
District, which could claim to represent the interests of all the appropriators 
in the San Bernardino Valley. The Irvine attorneys perceived an advantage 
to be gained from being able to make a similar claim for Orange County 
water users. 

The possibility of having an organization that could represent Coastal 
Plain water users and get them to contribute to the action against the 
upstream users had already been raised. The Water Committee of the 
Orange County Farm Bureau, one of the most active associations of water 
user interests in Orange County, recommended seeking legislativ. 
approval for the creation of a special water district encompassing tw 
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Coastal Plain area. In April 1931, the Farm Bureau sent a letter to the 
county's state senator, N. T. Edwards, and to state Assemblyman Ted 
Craig, requesting their help with the authorization of such a district, to 
"look out for the question of replenishing the Basin, conservation of the 
waste, and questions of that nature" (OCWD, 1983: 16). 

No bill was introduced that year, but in April 1933, Senator Edwards 
introduced the Orange County Water District Act, which was approved 
on June 4, 1933. The Orange County Water District (OCWD) established 
in 1933 covered approximately 156,000 acres of the Coastal Plain, and so 
containea most of the overlying owners of the groundwater basin. Signifi
cant by their exclusion were the cities of Anaheim, Fullerton, and Santa 
Ana, and parts of the Irvine Ranch overlying the basin. The enabling 
legislation authorized the OCWD "to represent the water users and land
owners of the Coastal Plain in all litigation involving outsiders." The 
district entered the Irvine litigation as intervener on behalf of the Irvine 
Company and other Orange County water users and reimbursed the 
Irvine Company for a major part of the court costs it had incurred in prose
cuting the action to that point (Scott, 1977: 224). 

in addition to representing Orange County water users against "out
siders," the OCWD was charged to undertake management of the 
groundwater basin, conservation of the quantity and quality of the ground
water in the basin, reclamation of water for beneficial use, and conserva
tion and control of storm and floodwaters flowing into the district. To 
accomplish these purposes, the district was granted powers to import, 
sell, and store water; conserve or replenish water within or outside the 
district; and protect the water supply and water rights of Orange County 
users through any action or proceedi:ig. 

Establishment of the distric' capped the first phase of institution 
building in Orange County, during which the Orange County Board of 
Supervisors, the Farm Bureau's Water Committee, and the Irvine Com
pany were instrumental in calling attention to the area's water problems 
and initiating some responses to them, including the formation of the 
Orange County Flood Control District and the OCWD. The OCWD held 
the promise of providing a basin governance structure for representing 
water users and taking collective decisions and actions on their behalf, 
including the development of a basin management program based on 
augmentation and conservation of natural inflow. 

The district was not given power to regulate or restrict water produc
tion by users within its boundaries, howevE . The Orange County Water 
District Act did not authorize the district or its Board of Directors ',. under
take a determination and limitation of water rights. Indeed, the law specifi
cally prohibited the district from taking part in any action or proceeding 
against or between owners of land or water rights within its boundaries 
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(Krieger, 1961: 8). Partly as a result of this rule, and partly because of 
Orange County water users' attitudes toward water supply management, 
rights to the flows of the Santa Ana River within Orange County and 
to pumping from the Orange County basin have never been adjudicated. 

The rule barring OCWD's participation in an intrabasin adjudication 
reflects an attitude of the Orange County water user community, an 
attitude the district's board and staff have internalized as a fundamental 
policy commitment. Their commitment, described as "inviolate" (Weschler, 
1968: 28), is to provide a water supply that will be adequate to meet 
demands regardless of growth, development, drought, and the like. As 
part of a general "philosophy of plenty" in Orange County, the district's 
board and staff, like other water policy leaders in Orange County, "feel 
that providing a full and plentiful supply of water is a superior policy 
to rationing a limited supply" (Weschler, 1968: 28). Instead, the OCWD 
operates much as a replenishment district would. Even when it has 
acquired powers that could be used to restrict demand, they have been 
used primarily to improve supply. Without an adjudication of water 
rights, and with its "inviolate" policy commitment, Orange County has 
chosen to manage the basin from the supply side. 

The District's Supply-Management 
Program, 1933-1948 
The OCWD's principal concern from 1933 until 1942 was the Irvine litiga
tion against the upstream water users. After several failed attempts to 
negotiate settlements, the parties agreed in 1936 to a study to be con
ducted by a three-person watermaster, one chosen by the downstream 
litigants, one by the upstream litigants, and one by the court. They super
vised spreading experiments on the Santa Ana River, from late 1937 
through 1939 (Scott, 1977: 225). In 1942, the U.S. District Court for the 
Southern District of California issued three judgments based on stipula
tions by the parties: for Mill Creek, Lytle Creek, and the Santa Ana River. 
Each judgment reduced the amounts of water the defendants could divert 
for spreading upstream, set specific amounts per water year, specified 
the spreading locations the defendants could use, and placed the admin
istrative and monitoring responsibilities on the defendants. 

Other occurrences during this period improved local conditions. Sup
plemental water became available to Anaheim, Fullerton, and Santa Ana 
with the completion of MWD's Colorado River aqueduct in 1941. Above
average rainfall from 1938 to 1944 increased natural inflow and percola
tion. The OCWD and the Orange County Flood Control District enhanced 
basin recharge capabilities by rechanneling and improving stream beds 
to increase percolation of surface water into the Orange County basin. 
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After a destructive flood in 1938, the Orange County Flood Control District 
and the U.S. Army Corps of Engineers undertook the construction of Prado 
Dam in the Santa Ana Canyon, where the Santa Ana River flows into 
Orange County. Since its completion in 1941, Prado Dam has been central 
to the OCWD's supply management program, allowing for conservation 
and controlled release of Santa Ana River flows into the Coastal Plain. 

In 1944 Orange County groundwater levels reached a high mark that 
has served since as the measure of desirable water conditions. Water levels 
were high enough to create economically favorable pumping lifts and to 
block the seawater intrusion that had begun in the 1920s. As elsewhere in 
southern California, however, the 1944 peak turned out to be a precipice.
When the twenty-year drought began in 1945, water levels began a fall that 
was not arrested until 1956. Basin conditions changed so markedly that it 
is now conceded that 1944's profile is no longer an attainable goal.

By 1948, 250,000 acre-feet per year were being pumped from the basin, 
a pace that produced an annual overdraft of approximately 100,000 acre
feet and would have completely eliminated the water stored in the basin's 
usable storage capacity in fifteen years. From 1945 to 1948, the average 
water level in the basin fell from 20 feet above sea level to 5 feet above 
sea level, and levels along the coast again fell below sea level. Seawater 
intrusion resumed, threatening water quality along the coast and spread
ing inland. Users began to abandon wells along the coast as the line between 
fresh and brackish groundwater moved inland 8,000 feet from 1945 to 1950 
(Weschler, 1968: 15). By 1953, the average water level had fallen to 15 feet 
below sea level. State Senator John A. Murdy, Jr., testified that year before 
the Joint Legislative Committee on Water Problems: 

I remember that as late as 1928, after I became a farmer myself, . . . 
rented a piece of land and on it was an artesian well that had so much 
water pressure that it was practically impossible for one man to cap that 
well .... At the present time I have in that well a deep well turbine 
pump with a bowl setting at 85 feet and 15 feet of suction in the bottom 
of the bowls, and this last year, 1952, during the summer when I was 
irrigating, that pump broke suction because of the lowering of the water 
table. (Quoted in Cooper, 1968: 139) 

The District's Supply Management 
Program, 1949-1964 
It was evident that a supply-oriented program based on natural replenish
ment alone could not ensure the desired water supply for Orange County
and protect groundwater quality. Orange County would need artificial 
replenishment. Losing the local groundwater supply would be a disaster; 
it would have to be replaced with a surface delivery and storage system 
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for imported water, which would be a massive financial undertaking. 
A replenishment program that supplemented groundwater supplies and 
used the basin to store and distribute imported water was a preferable 
alternative (Weschler, 1968: 29). 

Artificial replenishment to restore underground water levels also 
seemed the only feasible means of halting s.awater intrusion. Ross Shafer, 
of the Coastal Plain Water Supply Committee of the California Chamber 
of Commerce, told the Joint Legislative Committee on Water Problems 
in November 1948, "There isn't a ghost of a chance that we can keep 
the salt water from coming in unless we can tap the supplemental supply 
in this area and that is the supply under control by the Metropolitan Water 
District" (California JLCWP, 1949: 166). He continued: "We do have an 
inward movement of water and we are attempting to evaluate the situa
tion and make an estimate of what we can do. The only thing that seems 
practical under our present knowledge is to keep a fresh-water head 
against it" (California JLCWP, 1949: 169). 

The unresolved question was how to design and implement an arti
ficial replenishment program. Artificial replenishment meant access to 
an external source of supply, and money. Satisfying these requirements 
necessitated some institutional design, and redesign. 

Redesigning the District 
The OCWD began purchasing replenishment water with a special allot
ment of Colorado River water from MWD during the 1948-49 water year. 
The water was directed into the reservoir behind Prado Dam, then 
released into the surface stream beds that the OCWD and the flood con
trol district had improved for percolation. Because the OCWD was not 
an MWD member agency, the MWD would not make regular water sales 
directly to the Orange County Water District. Replenishment purchases 
continued to go through the MWD member agencies within the county, 
principally the Coastal Municipal Water District (formed in 1942) and the 
Municipal Water District of Orange County (formed in 1951). As the larger 
of these two districts, the Municipal Water District of Orange County 
became the principal source of MWD replenishment water to the OCWD. 

The MWD wished to increase Colorado River water purchases to 
perfect its right to the water, so replenishment water availability was not a 
limitation on OCWD replenishment activities at this time. The principal 
limitation faced by the OCWD was lack of an adequate and regular fund
ing base for purchasing large amounts of replenishment water from the 
MWD. The amounts purchased with property tax revenues in water years 
1949-50 to 1952-53 averaged about 28,000 acre-feet per year, far too little 
to cover annual overdrafts of 100,000 acre-feet per year. 
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The OCWD was authorized to levy special assessments against 
property if approved in a special election, and to issue bonds, but the 
Board of Directors had not used either of these revenue powers. The 
authorities were reluctant to fund an artificial replenishment program 
through increased property taxes or a special assessment. A special assess
ment would require a special election, the assessment would have to be 
large in order to purchase enough replenishment water to stop the decline 
in water levels, and no claim could be made that it was "temporary," since 
replenishment water purchases would be needed for the foreseeable future. 

There was also a growing uneasiness about the use of property taxes 
to fund replenishment activities. Property owners in most of the district were 
already annexed to MWD and paying property taxes to it for the acquisi
tion and transportation of the Colorado River water. They then were pay
ing property taxes to OCWD to purchase Colorado River water from the 
MWD; correctly or not, some felt they were paying for the same water twice. 
Also, property owners in areas overlying the basin but not annexed to MWD 
or not within the OCWD would benefit from the replenishment program 
without paying for it. Furthermore, the property tax subsidized pumpers, 
because nonpumping property owners paid for replenishment activities that 
primarily benefited pumpers (Weschler, 1968: 24-25). 

The area's water management problems were discussed at a joint 
meeting in 1952 of the Water Problems Committee of the Orange County 
Farm Bureau, the Water Committee of the Associated Chambers of Com
merce, and the Board of Directors of the Orange County Water District. 
The twelve-man Orange County Water Basin Conservation Committee 
(the Committee of 12) was formed to study the issues further and develop 
recommendations (Weschler, 1968: 16; Crooke and Toups, 1961: 5-6). The 
Committee of 12 maintained the area's basic commitment to increasing 
spply rather than restricting demand. They considered and rejected cen
tralized control over water consumption and distribution by an agency 
empowered to enforce conservation, or adjudication and limitation of 
water rights using the courw-reference procedure. They supported instead 
a proposal to fund replenishment by taxing pumping. This approach held 
the promise of raising the necessary funds, relating pumpers' taxation 
to their benefits received, and relieving nonpumpers from paying for 
replenishment except to the extent that they purchased water from 
pumpers. Furthermore, at least theoretically, a tax on pumping would 
build in conservation incentives without mandating conservation. 

The OCWD was not authorized to tax pumping, so the Orange 
Count), Water District Act would have to be amended. The Committee 
of 12 assembled a package of amendments that amounted to a substan
tial redesign of the district. To be fair, a pump tax would have to be 
implemented basinwide, so the committee proposed enlarging the 
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district's territory to include Anaheim, Fullerton, and Santa Ana, plus 
areas owned by the Anaheim Union Water Company and the Santa Ana 
Valley Irrigation Company near the canyon. A pump tax would make 
it necessary to measure and record water production from the thousands 
of wells within the district, so an amendment was proposed requiring 
every pumper therein to register wells with the OCWD and to record and 
submit production data to the district twice per year. The committee also 
proposed that an annual district engineer's report on basin conditions 
and groundwater production be submitted to the district and water users, 
to allow them to monitor the effects of the replenishment program and 
to provide a shared picture on a regular basis of basin conditions, 
including the extent of seawater intrusion and the level of the water table. 

The committee's recommendations also included a limited property 
tax provision to help offset some of the overhead or administrative 
expenses involved in starting up the pump tax program. In addition, the 
ad valorem tax would be used to purchase up to 375,000 acre-feet of 
replenishment water, an amount equivalent to 1953 estimates of the accu
mulated overdraft of the basin. Since the accumulated overdraft had occurred 
during the three preceding decades, the committee felt it was appropriate 
to assess all property owners in the district to make up for past overdraft 
conditions, especially in light of the territorial expansion of the district, to 
include those who had previously been placing heavy demands on the basin 
without paying OCWD taxes. Even so, the general assessment was lowered 
from 15 cents to 8 cents per $100 of assessed valuation, and the provisions 
for a special assessment would be dropped from the district act. 

These amendments to the Orange County Water District Act were 
passed by the state legislature in 1953. The amendments, including the 
pump tax provisions, were upheld in a validation suit in Orange County 
Superior Court, and the OCWD Board of Directors voted the first "replenish.
ment assessment" (as the pump tax was known) on June 9, 1954. 

Without a limitation on pumping, the pump tax represented the 
OCWD's only demard-side management tool. Because the pump tax adds 
to the pumper's production costs, teinternalizing some of the external 
costs of pumping, the tax could be used to reduce groundwater produc
tion. To do so, however, the tax must be set high enough to raise pro
duction costs above the benefits gained from additional pumping by those 
producing for their own consumption and must also be high enough to 
raise marginal cost above marginal benefit for consumers of water pro
duced and retailed to them. If the demand for water is inelastic o'ver the 
relevant range, the pump tax may have to be quite high, indeed, to bring 
about a significant reduction in pumping.1 In practice, the Orange County 
Water District has not set the replenishment assessment at such a high 
level, for four reasons (Weschler, 1968: 22-23, 43-44): 
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1. The district is committed to providing a plentiful water supply rather 
than restricting consumption. 

2. 	 The amount of the pump tax is bounded above by the Orange County
Water District Act, and increases above that upper bound require
either amendment of the act or an extraordinary majority (8 of 10)
of the OCWD Board of Directors. 

3. 	 Increases in the pump tax have been unpopular with pumpers, who 
are the OCWD's primary constituency. 

4. 	 The district is not allowed to discriminate among pumpers in the 
amount of replenishment assessment charged, so rates high enough 
to curtail pumping in certain troughs within the basin would have 
to be levied on all pumpers regardless of the water level in their locales. 

The pump tax has not really been employed by the OCWD as a 
demand-management tool. The guiding considerations in setting the pump
tax rate are supply needs rather than demand management. Each year, the 
Board of Directors has set the tax at whatever level would buy enough
replenishment water to 	 restore the average annual overdraft from the 
preceding five years plus one-tenth of the accumulated overdraft. "[T]he 
pump tax program of the OCWD does what most people in Orange County
expect it to do: it provides a relatively steady supply of ground water" 
(Weschler, 1968: 59). Pump tax rates for the region are shown in Table 11.1. 

Basin Protection I: 
Orange County Water District v. Riverside 
In 1951, shortly before the Committee of 12 set to work on revamping
the OCWD's authority, the district used its existing powers to initiate 
another lawsuit aga'inst upstream water users. The district sued four major
upstream appropriators of Santa Ana River flows-the cities of Riverside. 
San Bernardino, Colton, and Redlands-to restrict their water produc
tion and protect the natural inflow to Orange County. Their use of local 
water supplies had continued to grow, in part because they had failed 
to annex to MWD and obtain supplies of supplemental water. San 
Bernardino, for example, had failed for the second time to obtain voter 
approval to annex to MWD. The OCWD's complaint alleged that the 
defendant cities had for years taken water from the watershed and that 
either they had no right to the water or whatever right they had was 
subordinate to its right. The relief requested was a declaration of the 
water rights of each city (but not of the OCWD) and an injunction pro
hibiting each city from taking water in excess of its declared right. 
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TABLE 11.1 

Orange County Water District Replenishment Assessment 
("Pump Tax"), 1955-1990 (dollars per acre-foot) 

Replenishment Replenishment 
Year assessment Year assessment 

1955 3.50 1973 10.00/13.00 
1956 3.50 1974 10.00/17.00 
1957 3.90 1975 10.00/17.00 
1958 3.90 1976 12.00/22.00 
1959 3.90 1977 12.00/25.03 
1960 4.30 1978 12.00/26.00 
1961 5.50 1979 12.00/30.00 
1962 6.00 1980 17.00/30.00 
1963 8.00/11.00 a 1981 17.00/30.00 
1964 8.00/11.00 1982 15.00/21.00 
1965 8.00/11.00 1983 14.00/21.00 
1966 8.00/11.00 1984 23.00/32.00 
1967 8.00/11.00 1985 23.00/32.00 
1968 9.50/12.50 1986 16.00/32.00 
1969 10.30/13.30 1987 16.00/32.00 
1970 10.00/13.00 1988 16.00/32.00 
1971 10.00/13.00 1989 21.00/42.00 
1972 10.00/13.00 1990 23.00/45.00 

a. First rate is per acre-foot of water for irrigation, second rate is per acre-foot of water for nonirrigation use. 
SOURCE: Orange County Water District Annual Reports. 

In 1957, the 114-day trial of Orange County Water District v. City of 
Riverside et al. was held before Judge Albert F. Ross, who had been 
specially assigned to the case. Judge Ross ruled against the OCWD's 
allegation that the cities had no right to any of the waters of the Santa 
Ana River watershed, holding instead that the defendants had acquired 
and perfected prescriptive rights to some of the water by adverse posses
sion. At the same time, Judge Ross established the five-year period prior 
to the initiation of the lawsuit (that is, 1946 through 1951) as the relevant 
period of adverse use for the purpose of determining the prescriptive 
rights. The declared right of each city was limited to the amount of its 
taking in the first year of that period. Thus, each city in 1957 was enjoined 
from taking more water from the Santa Ana River watershed than it had 
taken in 1946. This meant a substantial reduction for each city and had 
the effect of forcing them to obtain supplemental water. The 1957 trial 
court judgment was appealed by the defendant cities twice. Each time, 
the District Court of Appeal upheld the judgment while ordering some 
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modifications in the amounts of the declared rights of the defendant cities. 
After the second appeal ended in 1961 the same way as the first, the cities 
did not appeal again. 

"Fillthe Basin": 1954-1964 
Apart from the litigation against the four upstream cities, basin replenish
ment was the OCWD's principal program from 1948 through 1964. After 
the 1953 amendments, that program was pursued more aggressively and 
has been referred to as the "fill-the-basin" policy. Beginning in 1954, the 
district purchased as much MWD replenishment water as it could. The 
aim was to fill the basin as rapidly as possible to restore the 1944 water 
levels. The increase in purchases was rapid and large: in 1954, the five 
MWD member agencies in Orange County bought 48 percent of the water 
MWD delivered in southern California, although their combined entitle
ment was to 7 percent of the water (Weschler, 1968: 30).

The fill-the-basin program took a couple of years to bring the water 
levels back up and halt seawater intrusion. The year 1956 was the basin's 
historic low point and is regarded with the same significance from a 
negative standpoint as 1944 is from a positive standpoint. Water levels 
near the coast and along the Los Angeles County border in 1956 were 
as much as 40 feet below sea level, and saltwater had advanced 31/2 miles 
inland. In the Irvine Ranch area, there was a pumping hole of 80 feet
below sea level. It is estimated that the accumulated overdraft by 1956 
was anywhere from 500,000 to 700,000 acre-feet, or between one-third 
and one-half of the usable storage capacity of the basin. 

After 1956, water levels began to recover and rose through 1964,
despite the continuing drought. Replenishment water purchases escalated 
to roughly 83,000 acre-feet in 1957, 144,000 acre-feet in 1960, and 235,000
acre-feet in 1963 (see Table 11.2). The funds devoted to replenishment
purchases rce from $500,000 in 1954 to $830,000 in 1957 and $3,200,000

in 1964. The 
OCWD simply poured more water into the basin than 
pumpers pulled out. By 1960, Orange County water users were drawing
59 percent more water than the basin could safely provide. Moreover,
they were drawing 75 percent of their supply from the basin, but its levels 
were rising, not falling. The fill-the-basin program peaked between 1961 
and 1964, when an average of 190,000 acre-feet per year were purchased 
to be sunk underground. 

The replenishment program was aided by a reduction in pumping.
While total water obtained within the district rose 16 percent from 1954 
to 1964, groundwater production declined 12 percent, and groundwater
production as a percentage of total water production declined from 
92 percent to about 68 percent (see Table 11.3). Three factors contributed 
to the decline in pumping during this period. First, more and more of 



TABLE 11.2 

Orange County Replenishment Water Purchases and Costs, 1950-1990 

Colorado River State Project In-lieu program Total 
water water water cost 

Year (acre-feet) (acre-feet) (acre-feet) (dollars) 

1950 22,726 0 0 181,805 
1951 22,183 0 0 221,831 
1952 39,177 0 0 391,774 
1953 27,956 0 0 279,561 
1954 50,000 0 0 500,000 
1955 67,789 0 0 621,626 
1956 20,916 0 0 209,159 
1957 82,955 0 0 829,548 
1958 77,145 0 0 925,738 
1959 81,710 0 0 980,520 
1960 144,471 0 0 1,733,657 
1961 165,118 0 0 2,044,158 
1962 174,916 0 0 2,294,895 
1963 234,789 0 0 3,247,136 
1964 185,439 0 0 2,712,971 
1965 132,367 0 0 2,018,592 
1966 116,820 0 0 1,869,115 
1967 114,422 0 0 1,945,169 
1968 92,452 0 0 1,664,127 
1969 53,373 0 0 1,014,091 
1970 85,664 0 0 1,713,282 
1971 56,386 0 0 t,240,483 
1972 35,325 0 0 847,805 
1973 53,764 4,142 0 1,584,169 
1974 49,412 42,795 0 3,161,047 
1975 52,633 46,151 0 3,266,993 
1976 14,914 73,802 0 3,578,648 
1977 15,470 16,753 0 1,270,703 
1978 35,714 93 48,290 2,206,894 
1979 43,824 11,718 23,792 3,457,925 
1980 21,765 21,765 25,180 2,325,729 
1981 16,510 16,510 36,373 1,994,445 
1982 16,440 16,440 0 2,002,488 
1983 7,410 7,410 0 1,170,780 
1984 7,907 7,907 0 4,089,755 
1985 16,367 16,367 0 6,016,069 
1986 30,235 0 0 4,943,184 
1987 25,940 0 0 4,505,420 
1988 28,897 5,769 18,856 5,615,445 
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TABLE 11.2 (continued) 

Year 

Colorado River 
water 

(acre-feet) 

State Project 
water 

(acre-feet) 

In-lieu program 
water 

(acre-feet) 

Total 
cost 

(dollars) 

1989 13,213 6,792 15,022 5,425,148 

1990 27,395 3,306 38,961 6,342,506 

SOURCE: Orange County Water District Annual Reports. 

the area in Orange County was annexed to MWD (by 1960, 99 percent
of the assessed valuation of Orange County was in MWD), with the result 
that users throughout the basin were able to use supplemental water if 
they chose to do so. Second, the OCWD encouraged water users with 
access to imported water to use it for at least half of their supply during
the fill-the-basin effort (Weschler, 1968: 43-44). This was a jawboning
effort by the district, without sanctions or inducements. Third, the Orange
County Coastal Plain urbanized rapidly during this period, so thousands 
of acres of land were converted from irrigated agriculture to residential 
and commercial use. Pumping for irrigation use fell considerably from 
1954 to 1964 and was cut almost in half in the three years from 1961 to 
1964. The decline in the demand for irrigation water exceeded the increase 
in demand for urban uses while the basin replenishment effort was at 
its peak. 

Fill-the-basin was a successfully implemented program. In 1964, 
average water levels int the basin were 24 feet above sea level, up from 
20 feet below sea level in 1956 and equal to the average water level in 
the landmark year of 1944. The district had developed the financial and 
physical capacity to handle 200,000 acre-feet of replenishment water per 
year. Despite these remarkable accomplishments, the OCWD abandoned 
the fill-the-basin program after 1964. 

The 1964 water levels for the basin as a whole equaled those of 1944,
but, in ways not anticipated at the outset of the fill-the-basin program,
the basin had changed. Pumping patterns, the accumulated overdraft, 
and subterranean geologic changes had altered the distribution of water 
in the aquifers. In addition, the spreading facilities and replenishment 
were necessarily concentrated in the forebay area in the upper part of 
the basin. As a result, although the average water level in 1964 equaled
that of 1944, the 1964 levels were far above the 1944 levels in the inland 
parts of the basin and far below the 1944 levels along the Pacific coast 
and the Los Angeles County border. Without the abili.y either to limit 



TABLE 11.3 
Orange County Groundwater Production and Total Watcr Obtained, 
1953-1990 (acre-feet) 

Groundwater Total water Groundwater 
Year production obtained percentage 

1953 213,800 230,386 92.8 
1954 210,000 229,113 91.7 
1955 148,224 173,281 85.5 
1956 153,677 181,822 84.5 
1957 186,025 233,290 79.7 
1958 160,247 203,724 78.7 
1959 208,572 260,587 80.0 
1960 207,448 278,605 74.4 
1961 226,025 309,188 73.1 
1962 177,172 255,190 69.2 
1963 186,093 273,285 68.0 
1964 188,603 290,039 65.0 
1965 179,798 283,278 63.5 
1966 182,172 272,813 66.8 
1967 169,375 264,295 64.1 
1968 193,656 303,860 63.7 
1969 178,798 288,413 62.0 
1970 194,379 331,660 58.6 
1971 203,923 337,763 60.4 
1972 229,048 372,737 61.5 
1973 214,983 332,960 64.6 
1974 218,863 353,723 61.9 
1975 225,597 356,256 63.3 
1976 245,456 399,728 61.4 
1977 243,511 392,919 62.0 
1978 188,407 347,290 54.3 
1979 213,290 376,797 56.6 
1980 221,453 402,129 55.1 
1981 228,943 445,308 51.4 
1982 244,184 416,463 58.6 
1983 249,548 392,480 63.6 
1984 223,207 450,130 49.6 
1985 252,070 414,000 60.9 
1986 270,932 459,569 59.0 
1987 276,354 459,949 60.1 
1988 265,226 489,609 54.2 
1989 275,077 507,380 54.2 
1990 261,190 516,873 50.5 

SOUR(L: Orange County Water District Annual Reports. 
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pumping or to discriminate in pump tax charges, the district was raising 
a "tilted" water table. Toward the coast, seawater intrusion continued 
despite the aggressive replenishment program; by the end of the fill-the
basin period, more than 500,000 acres of the district were underlain by 
seawater, and fifty wells had been abandoned (Crooke and Toups, 1961: 11).

By 1965, total water use in the district was approaching 300,000 acre
feet per year. From 1961 through 1965, Santa Ana River inflow averaged
roughly 30,000 acre-feet per year, and water imported from MWD for 
direct use had increased to approximately 90,000 acre-feet per year. Thus, 
Orange County water users had an incoming water supply of about 
120,000 acre-feet to meet a demand of nearly 300,000 acre-feet. The 
remainder was being pumped from the basin, to be replaced by artificial 
replenishment. The replenishment program therefore required annual 
purchases of up to 200,000 acre-feet. At the same time, MWD's long-term 
Colorado River supply was in danger of being cut in half after the U.S. 
Supreme Court's 1963 decision in Arizona v. California. 

Although successfully implemented, the fill-the-basin program had failed 
to achieve two of its main objectives: seawater intrusion continued, and the 
accumulated overdraft, although reduced to 140,000 a( re-feet, had not been 
eliminated. Reviewing the operations of the previous ten years, the OCWD 
engineer wrote in the annual report on the 1965-1966 water year: "It now 
appears certain that spreading in the forebay cannot entirely eliminate sea 
water intrusion.... It is also apparent that under future water supply and 
demand conditions, it would be unwise to rely solely on ground water 
replenishment in the forebay area to prevent sea water intrusion." 

The District's Supply Management 
Program, 1965-1991 
OCWD purchases of MWD replenishment water dropped from about 
185,000 acre-feet in 1964 to slightly more than 50,000 acre-feet in 1970, 
as the district moved away from its fill-the-basin policy toward conjunc
tive management of the basin. The conjunctive management program 
represents an attempt to alter use pacterns in order to minimize reliance 
on the basin as a source of supply for daily needs and preserve it for water 
supplies during emergency and peaking periods. 

The Santa Ana River Adjudication 
Once again, reduced inflows from the Santa Ana River prompted litigation
against upstream water users. In the neighboring San Gabriel River water
shed in Los Angeles County, downstream water users had sued upstream 
water users in 1959 over the decline in natural inflow. Principles of 
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settlement worked out in that case in 1961 (see Chapter 7) obliged the 
upstream water users to guarantee a specific amounL of water to the 
downstream users every year. On October 18, 1963, the OCWD filed a com
plaint that began the case of Orange County Water District v. City of Chino 
et al.2 This time, the district did not name as defendants a few upstream 
water companies or a handful of upstream cities, but 1,200 defendants and 
20,000 John Does; subsequent amendments raised the number of named 
defendants to more than 2,500. The complaint requested an adjudication 
of the water rights of every user in the Upper Area. The defendants filed 
thirteen cross-complaints, naming as cross-defendants essentially all of the 
water rights users and water rights owners in the Lower Area, and bring
ing the total number of named parties to more than 4,000. 

Serious negotiations ensued, intensifying after judgment was entered 
in the San Gabriel River adjudication in 1965 guaranteeing the Lower Area 
in that watershed a minimum annual inflow from the Upper Area. In 1968, 
the OCWD's complaint was dismissed against all defendants except the 
three major upstream municipal water districts-the Chino Basin 
Municipal Water District, the Western Municipal Water District of 
Riverside County, and the San Bernardino Valley Municipal Water 
District. The cross-complaints were also dropped. The four water districts 
negotiated a stipulated judgment similar to the one on the San Gabriel 
River. The Santa Ana River judgment was entered and filed on April 16, 
1969, and became effective on October 1, 1970. 

Under the judgment, Orange County was entitled to receive, as a 
long-term average, 42,000 acre-feet of usable "base flow" per year at Prado 
Dam, plus all storm flows reaching Prado Flood Control Reservoir. In 
addition, the OCWD was given a protected right to store water behind 
Prado Dam for controlled releases. The three upstream municipal water 
districts were made responsible for guaranteeing the 1 g-term annual 
average flow to Orange County. In recognition of the fact that the Upper 
Area in the Santa Ana River watershed is itself divided into an eastern 
(Bunker Hill-San Timoteo) area and a western (Chino-Riverside) area, 
the responsibilities for guaranteeing the base flow were divided between 
San Bernardino Valley Municipal Water District (SBVMWD), on the one 
hand, and Chino Basin Municipal Water District (CBMWD) and Western 
Municipal later District of Riverside County (WMWD), on the other. 
Within the Upper Area, Riverside Narrows was used as the dividing 
point. SBVMWD was made responsible for ensuring that an average 
annual base flow of 15,250 acre-feet reached Riverside Narrows. CBMWD 
and WMWD were made responsible for ensuring that an average annual 
base flow of 42,000 acre-feet reached Prado Dam. Like the San Gabriel 
River judgment, the Santa Ana River judgment included some flexibility in 
meeting these long-term average obligations, with a system of cumulative 
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credits and cumulative debits and provisions for a long-term accounting 
every ten years.

In contrast to the San Gabriel River approach, however, the Santa 
Ana River judgment took water quality into account in its formula for 
calculating the base flow received, both at Riverside Narrows and at Prado 
Dam. Samples of the water passing each of these points were to be used 
to adjust the amount of base flow downward when the total dissolved 
solids (TDS) of the water were too high, to penalize the upstre;1m areas 
for delivering poorer-quality water downstream. When the TDS of the 
water was especially low, the calculation of base flow receivr-d would be 
adjusted upward, to rt-ward the upstream areas for providing better
quality water to the downstream area. The judgment also formally
established the Santa Ana Watershed Project Authority (SAWPA), a 
joint-powers agency of the four districts whose mission was to attend to 
water supply and water-quality issues throughout the watershed. 

The base flow at Prado Dam and at Riverside Narrows has recovered 
bince the entry of judgment. The base flow at Prado Dam reached a low 
of 26,190 acre-feet in the 1960-61 water year. In the first ten years under 
the judgment, the base flow at Prado averaged in excess of 50,000 acre
feet per year.

Like the San Gabriel River judgment, the Santa Ana River judgment
is administered by a multimember, representative watermaster, with con
tinuing jurisdiction retained by the court. The Santa Ana River Water
master consists of five persons appointed by the court, two nominated 
by the OCWD, and one each by the three upstream districts. To avoid
3 to 2 splits between the Upper Area and the Lower Area, the judgment
also stipulates that all findings and determinations of the Watermaster 
are to be unanimous, with the court retaining the authority to settle issues 
on which unanimity cannot be achieved. 

The judgment necessitates considerable coordination with the U.S. 
Army Corps of Engineers, which operates Prado Dam as both a flood
control and a water conservation facility, and with the U.S. Geological
Survey (USGS), which operates several gauging stations along the Santa 
Ana River and its tributaries. Gradual releases of water stored after storms
enhance the conservation and use of the water in Orange County. The 
corps also provides data from Prado Dam required by the Santa Ana River 
Watermaster in monitoring the judgment. The USGS provides stream 
flow measurements from its gauging stations and water-quality data to
the Santa Ana River Watermaster, as part of a cooperative monitoring 
program funded by the USGS and the parties to the Santa Ana River 
judgment. The watermaster receives additional data on water quality
needed to adjust the base flow measurements from the California Depart
ment of Water Resources, the Riverside and Corona City Sanitation 
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Departments, and the Chino Basin Municipal Water District. This inter
jurisdictional coordination has kept the annual costs of administering the 
Santa Ana River judgment to less than one dollar per acre-foot of required 
base flow at Prado Dam. 

Although the successful conclusion of the Santa Ana River adjudica
tion helped to increase the natural inflow into Orange County from 
upstream, other water supply sources remained problematic. State Project 
water from northern California did not arrive in the quantities anticipated 
in the early 1970s. Replenishment deliveries finally began during the 
1972-73 water year, peaked in 1975, and averaged 25,000 acre-feet per 
year through 1981-82. State Project water did not become available in 
Orange County for direct use until 1974-75. Around that time, the energy 
crisis prompted a rapid escalation in the price of imported water. MWD 
curtailed water deliveries beyond firect service requirements in order 
to econor-'ize on energy use and production costs. MWD's prices rose 
50 percent from 1973 to 1978. 

Paicies had nearly adjusted to the first round of price shocks by 
1975-76 and 1976-77, two of the driest cons,:cutive water years in 
California history. Colorado River water became unavailable for replenish
ment after March 1977, and State Project water was unavailable for all 
uses after March 1977. Pumping in Orange County in these two years 
was 245,456 acre-feet (a record) and 243,511 acre-feet, respectively, and 
by the end of the 1976-77 water year, tne average water level in the basin 
was back down to 6.3 feet below sea level. 

With the instability of imported supplies and local precipitation, the 
district's conjunctive management program would need more than the 
acquisition of a minimum right to 42,000 acre-feet per year from the Santa 
Ana River. It would entail taking the greatest possible advantage of wet 
years and heavy river flows in order to store water in the basin, to be 
drawn down in dry periods. Making this work meant altering the 
characteristics of the basin itself. 

Building Maximum Recharge Capacity 

The conjunctive nanagement program triggered a new effort to increase 
basin recharge capacity. Lands were purchased and excavated to create 
new spreading facilities, such as the Warner and Kraemer basins and the 
Burris Pit. In all, the OCWD owns 3,400 acres of land used primarily for 
conservation and basai recharge. District conservation and recharge plans 
call for a recharge capacity of 300,000 acre-feet per year to accommodate 
Santa Ana River base flows ard storm flows, and imports. This goal 
cannot be attained without still more recharge capacity, which has become 
difficult to acquire in light of the county's e'conomic expansion and high 
real estate values. 
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The district's acquisition of additional recharge capacity has con
siderably improved its ability to replenish the basin. In years of above
normal rainfall and river flow (such as 1969, 1978, 1979, 1980, and 1983),
the amount of water stored in the basin increased by 50,000 to 200,000
acre-feet, despite groundwater production in excess of 180,000 acre-feet
and total water use of 300,000 acre-feet or more. The district remains short 
of its goal of 300,000 acre-feet of annual recharge capacity, but its ability
to conserve water supplies when they are plentiful has increased
markeiiy, and the essential supply-side component of the conjunctive
use program-the ability to refill the basin when water is plentiful-is
largely in place. 

Walling Off the Basin 
The other required element of a conjunctive-use program is the ability
to draw down the basin when water is scarce. Refilling a coastal basin
in wet years and mining it in dry years means that in dry years water
levels may fall below sea level and encourage more seawater intrusion.
The Orange County basin h. d already demonstrated that it could drop
from 10 feet above sea level to 10 feet below sea level in 3 years (1947-1950)
and rise back to 20 feet above sea level in just two years (1961-1963).
Mining the basin for as little as two or three consecutive dry years could 
increase saltwater intrusion. 

By the late 1960s, district managers acknowledged that seawater intru
c-c had to be blocked by means other than artificial replenishment of
the basin v'.>h freshwater. To this end, the OCWD undertook coastal
barrier projects at -:... lamitos and Talbert gaps. The Alamitos Gap Barrier
PrGject, described in Chapter 7, was constructed jointly with the Los
Angeles County Flood Control District and is located at the border of
Los Angeles and Orange counties, near the mouth of the San Gabriel
River. Seawater intrusion into the Orange County basin had been more
extensive along the Talbert Gap between Huntington Beach and Newport
Beach. Here the OCWD undertook the Orange County Coastal Barrier
Project, a larger operation employing a more complex method. The barrier
facilities needed to wall-off the basin at this point were designed to accom
modate 20,000 to 25,000 acre-feet of injected freshwater per year. Injec
tions of that magnitude, however, might raise the underground water
levels to, or above, the ground surface in that area, re-creating swampy
conditions. In addition, there was no guaranteed supply of the additional
20,000 to 25,000 acre-feet of water to feed those injection wells each year.

OCWD made Talbert Gap a two-stage barrier project. Approximately
4 miles inland, twenty-three multipoint injection wells create a freshwater 
mound against the sea. Between these injection wells and the shore, about
2 miles inland, a series of extraction wells pull brackish water moving 
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inland and return it to the ocean through surface channels. Construction 
of the Talbert Gap project began in 1967, and the first units became opera
tional in 1969. The OCWD also secured a drought-free, lawsuit-free supply 
of freshwater for the injection wells at the Coastal Barrier Project. A.dja
cent to the injection wells at Talbert Gap, the district constructed " later 
Factory 21, which converts wastewater into high-quality reclaimed water 
that is injected at the barrier project. Additional water injected there 's 

pumped from a deeper aquifer not affected by seawater intrusion and 
from which other pumpers do not extract groundwater. The Alamitos 
Barrier and the Talbert Gap Barrier have walled off the basin so that it 
can be used as a storage reservoir. 

A New Attempt at Demand Management: Penalties and Rewards 

In 1968, the Orange County Water District sought and obtained another 
amendment to its enabling legislation, authorizing the OCWD Board of 
Directors to establish a "basin production percentage," a proportion 
of total water production to be produced from groundwater withdrawals. 
The basin production percentage applies to pumpers producing more than 
25 acre-feet of water per year for nonirrigation use.3 

The basin production percentage was coupled with a new pump tax, 
a "basin equity assessment." This assessment is levied on each acre-foot 
of water produced in excess of the basin production percentage. Basin 
equity assessment funds collected by the OCWD can be used to satisfy 
reimbursement claims by pumpers who comply with district requests to 
pump less than the basin production percentage for their total water 
needs. The assessment therefore is not applied uniformly to all pumpers. 
Its purpose is to equalize pumping costs by compensating those who 
pump less groundwater for their higher costs of procuring imported water 
for direct use, while taxing those w,,ho produce a greater share of their 
water by pumping from the. basin. The OCWD Board of Directors 
establishes the basin producion percentage and the basin equity assess
ment rate each year, taking into account basin conditions and the avail
ability of imported water throughout the basin. With this information, 
the board adopts a basin production percentage that will, in its prospec
tive view, maximize productive use of the basin without encouraging 
overdrafting. In setting the basin equity assessment rate, primary con
sideration is given to the cost differential between pumping groundwater 
and importing MWD water.4 

In the early 1980s, MWD's in-lieu and interruptible-water programs 
made direct use of surplus imported water more attractive to Orange 
County water users, while OCWD's basin equity assessment program 
made excessive reliance on groundwater less attracti'e. Although the 
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OCWD does not control the MWD programs, between the basin equity 
tax and the MWD programs, the district does have some demand-side 
component to its conjunctive management program now. The OCWD 
has implemented its conjunctive management program through four main 
steps: (1)an established guaranteed minimum inflow from the Santa Ana 
River; (2) an increased recharge capacity for filling the basin during periods
of more abundant supply; (3) "walling off" the basin on the ocean side,
allowing basin levels to be drawn down in dry periods without increas
ing seawater intrusion; and (4) a system of rewards for those who 
cooperate with district requests for pumping restraint and penalties for 
those who rely too heavily on groundwater production. 

Analysis 
The natural water system in Orange County resembles that of the Central 
and West basins in Los Angeles County. The Orange County basin lies 
at the downstream end of a watershed and thus is vulnerable to the actions 
of upstream users. It is also exposed to seawater intrusion below the 
Newport-Inglewood Uplift. Some areas in the basin south of Prado Dam 
are capable of significant recharge, but a pressure area farther south is 
not suited to percolation. 

Unlike the Los Angeles County basins, however, the basin-management 
program in Orange County has continually emphasized improving supply
rather than curtailing demand through the assignment of pumping rights.
Orange County water users chose to develop basin governance and 
management without an intrabasin adjudication and limitation of pump
ing rights and even prohibited the Orange County Water District from 
initiating such an adjudication. 

Eliciting Information 
The Orange County Board of Supervisors procured the first shared picture
of basin conditions with the Lippincott report in 1925. A series of reports
by the state Division of Water Resources from 1927 through 1930 con
firmed the information in the Lippincott report. The Irvine litigation in the 
1930s and the suit against the four upstream cities in the 1950s provided
additional information about Orange County's water supply situation. 

The redesign of the Orange County Water District completed in 1953 
included new institutional arrangements for eliciting information about water 
production. The pump tax entailed metering all wells and reporting pro
duction to the OCWD, with the district auditing wells and meters to ensure 
accuracy. The district began publishing yearly reports from the district 
engineer on basin conditions and use, as well as an annual report on district 
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activities and finances. These reports notified water users and other inter
ested parties of the operation and performance of the management program. 
Similarly, annual reports issued by the Santa Ana River Watermaster inform 
water users of operations under the Santa Ana River judgment. 

Institutional Design 
Orange County water users have engaged in a ccnsiderable amount of 
institutional design, redesign, and innovation. The Orange County Water 
District may have been formed to assist with the Irvine litigation, but it 
also was southern California's first water replenishment district, charged 
with implementing a program of groundwater supply management through 
conservation and recharge. In the early 1950s the OCWD was redesigned 
to accommodate artificial replenishment activities, and the region's first 
sustained artificial replenishment program financed by a pump tax thus 
came into being. The pump tax has since been adopted in most other 
southern California basin management programs. A subsequent redesign 
of the OCWD authorized the imposition of different p, mp tax rates within 
the basin through the addition of the "basin equity assessment." 

Orange County water users followed the West Basin example in 
instituting barrier projects to combat seawater intrusion, including the 
jointly funded and operated Alamitos Gap project. With the construc
tion and operation of Water Factory 21, Orange County added to the barrier 
project concept the use of purified wastewater for injection and reuse. 

The San Gabriel River adjudication provided the example for the third 
Sarta Ana River suit, including the concepts of a guaranteed inflow and 
a multimember, representative watermaster. Santa Ana River users built 
upon the San Gabriel design, adding a calculation of water quality to that 
of quantity in determining the upstreamers' obligation to the down
streamers, and establishing the Santa Ana Watershed Project Authority 
as a joint-powers agency to augment supplies and protect and restore 
quality throughout the watershed. 

Integration with Other Governance Systems 
Like the basins in the San Gabriel River watershed, Orange County basin 
has a governance structure that is embedded within a polycentric system 
connecting it and the basin management program to several other organi
zations. The watershed governance system is perhaps the most obvious 
example. As early as 1909, Orange County was part of the Tri-Counties 
Water Conservation Association. That ass. ciation dissolved, and after 
decades and lawsuits passed, another watershed governance system was 
established, composed of the Santa Ana River judgment, the Santa Ana 
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River Watermnaster, the continuing jurisdiction of the Orange County 
Superior Court, and SAWPA. Adminisiration of the Santa Ana River 
judgment also depends heavily on the operation and maintenance of 
Prado Dam by the U.S. Army Corps of Engineers and gauging stations 
along the river by the U.S. Geological Survey. 

Although not quite as intricately interdependent as some of the basin 
management programs in the San Gabriel River watershed, the basin 
management program in Orange County is not operated solely by the 
OCWD. The district's conservation and recharge program was developed 
in close cooperation with the Orange County Flood Control District and its 
program of improvements to the Santa Ana River channel. The artificial 
replenishment program relies on imported supplies, to which the OCWD 
has no direct access. There are, however, five MWD members within 
OCWD's territory-Anaheim, Fullerton, Santa Ana, Coastal Municipal 
Water District, and the Municipal Water District of Orange County. 
OCWD purchases most of its imported replenishment water horn MWD 
through the Municipal Water District of Orange County. The seawater 
intrusion component of the basin management program also involves 
cooperation with other organizations. Although the barriers at Talbert and 
Sunset Gaps are OCWD operations, the Alamitos Gap project is jointly 
funded with the Central and West Basin Water Replenishment District and 
jointly operated with the Los Angeles County Department of Public Works. 

Operation and Performance of the Management Program 

Compliance with the Orange County basin management program has 
been high. Pumpers face no limitation on extractions, but do have to report 
their production to the district and pay taxes on it, and so far there has 
been no need to sanction offenders. 

The basin management programs have certainly proved adaptable. 
The district has implemented policy changes throughout the past four 
decades in response to changes in basin conditions and new ideas about 
basin management. The Santa Ana River watershed management pro
gram contained in the Santa Ana River judgment is also flexible enough 
to respond to variable water conditions, and the continuing jurisdiction 
of the court provides the water users with an institutionalized means for 
modifying the watershed program. 

Orange Count), basin management has proved effective in turning 
the basin away from critical overdraft and destruction through dewater
ing and seawater intrusion. Furthermore, the management program takes 
advantage of the basin's value as a low-cost water storage and distribu
tion facility, relying on the under ,round system primarily for storage and 
distribution of imported water purchased by the OCWD. 
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At the same time, the decision not to assign and limit pumping rights 
in Orange County has resulted in some loss of efficiency and some 
increase in risk. Without defined and transferable pumping rights, basin 
users have no means of moving groundwater production from lesser- to 
higher-valued uses. Users who stop pumping from the basin benefit other 
users but receive nothing in return. 

Without a limitation of pumping rights, the Orange County basin 
management program has had to accommodate unlimited groundwater 
production. The OCWD has responded by expending considerable sums 
on acquiring and operating extensive replenishment facilities, which in 
an ordinary year have substantial excess capacity. The decision not to limit 
pumping has also left basin users heavily dependent on the availability 
of imported replenishment water to maintain basin conditions, and more 
exposed to importers' decisions to curtail water deliveries in dry periods. 
The Orange County management program therefore may exhibit some 
vulnerability in an extended drought. 

NOTES 

1. The pump tax is not a very precise tool of demand-side management.
Perhaps counterintuitively, a successful replenishment program financed by a 
pump tax may lower pumping lifts and costs by raising water levels, thereby
encouraging more pumping. The question becomes one of relative additions to 
production costs: if the replenishment assessment per acre-foot is less than the 
additional cost per acre-foot imposed by longer pumping lifts, the net effect of 
the replenishment assessment is to lower pumping costs and encourage pump
ing. Ifthe replenishment program does not reduce pumping costs enough to off
set the cost of the pump tax, the tax's effect on pumpers will depend on whether 
they retail the water they produce and (for those who do) on their ability to pass
along the cost of the pump tax to their customers. Those who sell water and can 
pass along the pump tax to their customers while benefiting from restored water 
levels and smaller pumping lifts will experience no disincentive to pump. 

2. Civil Case 117628 in the Superior Court of the State of California in and 
for the County of Orange, 1969. Complaint filed October 18, 963. Judgment 
entered and filed April 17, 1969 by Judge John P. McMurray. 

3. Irrigators and small pumpers accounted for such a small percentage of 
water production in the basin by the end of the 1960s that they were exempted. 

4. In some years, the basin eq:Iity assessment has been set lower than the 
estimated cost differential; for example, during the drought years of 1975-76 and 
1976-77, the board lowered the basin equity assessment and raised the basin pro
duction percentage, since the drought had severely curtailed MWD's available 
water supply and producers in Orange County responded (in accordance with 
the policies of MWD and OCWD) by drawing down groundwater reserves. 
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Chino Basin 
Governance for 

Land-Use Transition 

Chino Basin, immediately upstream from Orange County Basin in the 
Santa Ana River watershed, supplies water for half a million southern 
Californians in one of the region's most rapidly growing areas-western 
San Bernardino and Riverside counties. As the most recently adjudicated 
basin in southern California, Chino Basin reflects the experiences of water 
users in the adjudicated basins of the San Gabriel River watershed and 
the impact of the California Supreme Court's decision in the San Fernando 
case. New ideas about groundwater management, and growing concerns 
about water quality have added to the complexity of the still-evolving 
governance and management arrangements in this area. 

Water Problems in Chino Basin 
The emerging tensions in the Santa Ana River watershed in 1930 spurred 
the area's water users to create the first institutional arrangements for 
governance in Chino Basin. They organized the Chino Basin Protective 
Association on February 9, 1931, as they forthrightly stated, to fight off 
any attempts by "outsiders" to encroach upon their water supplies and 
water rights. The association's constitution and by-laws indicated that, 
although members could not be sure of the precise boundaries of the 
Chino Basin, they knew that it existed, they knew that they relied on 
its waters, and they shared a common purpose in defending it. 

There followed a fairly detailed description of the assumed boundaries 
of the Chino Basin, with a provision that these boundaries could be altered 
by vote or written consent of members representing two-thirds or more 
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of the total acreage included in the association. Members agreed to con
tribute dues to the association based on their ownership of overlying 
lands, and to report their water production monthly and allow one 
another to inspect their production reports. They established an elected 
Board of Directors, which would appoint executive officers, and autho
rized it to "prosecute and defend all litigation concerning said associa
tion . . . and take all measures necessary to defend its operations and the 
rights of the individuals and corporations in said basin," provided that 
the initiation of litigation required an affirmative vote of members 
representing two-thirds of the acreage. 

In 1932, tile Irvine litigation brought into the open what had become 
widely suspected in the Santa Ana River watershed for years: local water 
supplies were insufficient to satisfy everyone's demands in an area with 
a developed economy based on irrigated agriculture. The Chino Basin 
Protective Association could attempt to defend against the encroachments 
of outsiders, but that could at best keep tile water supply-demand 
imbalance within the basin from growing worse. A 1930 bulletin by the 
state Division of Water Resources confirmed the water supply problems: 
"Annual recharge [in tile Santa Ana River watershed] averaged over the 
past thirty-six years is less than the present demand. . . . The sh-rtage 
is concentrated in Chino Basin and the Coastal Plain" (California DPW, 
1930a: 13). Tile bulletin suggested that only the importation of water 
would balance the water supply situation in the Santa Ana River water
shed. Acquiring imported water from the recently formed MWD would 
"involve the organization of the area into one or more districts" (California 
DPW, 1930a: 17-18). In 1934, another Division of Water Resources bulletin 
reported that increased pumping and decreased inflow to Chino Basin 
since 1904 had depressed the water level as much as 50 to 80 feet in parts 
of the basin. Groundwater still rose to the surface at the southern end 
of the basin, but that rising water outflow would likely disappear if deple
tion of the basin continued (California DPW, 1934a: 197). 

After a brief recovery as a result of the wet years from 1938 through 
1944, water levels again dropped and the supply became overdrawn 
following the Irvine litigation in 1942 and the onset of another dry cycle 
in 1945. From 1944 to 1951, water levels fell 20 to 50 feet in the central part 
of the basin, 10 to 20 feet throughout most of the remainder, and 150 to 
200 feet north of Red Hill Dike. The Division of Water Resources estimated 
that annual overdraft had reached about 21,000 acre-feet as of 1945 (California 
DPW, 1947: 76). In 1959, the Department of Water Resources projected that 
under 1948 conditions of development, Chino Basin would require 23,300 
acre-feet supplemental water per year to balance supply and demand, and 
that ultimately it would need approximately 144,300 acre-feet per year 
(California DWR, 1959a: 63). The conclusion reached in 1930 still stood: 
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balancing water supply with water demand would require imported 
water, and access to imported water meant creating water districts. 

The Creation of Water Districts in the
 
Upper Santa Ana River Area
 
Several water districts important to water management in Chino Basin 
were formed between 1939 and 1954. The 1938 floods prompted the 
creation of the San Bernardino County Flood Control District in 1939. 
Since then, the flood control district has gradually assumed the opera
tion of most of the major water impoundment and spreading facilities 
in the county, including those in Chino Basin. 

On December 6, 1949, the Chino Basin Protective Association voted 
to support the organization of a Chino Basin water conservation district 
to pursue a more active water conservation program within the basin. 
The new district, in cooperation with the San Bernardino County Flood 
Control District and the Los Angeles County Flood Control District, 
acquired land and excavated additional basins to collect storm runoff and 
imported water for artificial replenishment of Chino Basin. Today, there 
are more than thirty spreading grounds along the Cucamonga, Day, Deer, 
Etiwanda, Lytle, San Antonio, and San Sevaine creeks and the Santa Ana 
River in the Upper Area, many of which were developed by the Chino 
Basin Water Conservation District and most of which are operated by the 
San Bernardino County Flood Control District. 

After establishing the water conservation district, the association sup
ported the establishment of the Chino Basin Municipal Water District 
(CBMWD) to gain access to imported water supplies through member
ship in MWD. The CBMWD was established June 6, 1950, with a territory 
of about 92 square miles in the west end of San Bernardino County, but 
has since expanded its territory to about 242 square miles. In 1951, the 
CBMWD annexed to MWD by special election. The Chino Basin Protec
tive Association disbanded shortly after the creation of the water conser
vation district and the CBMWD. 

Because of restrictions in the Municipal Water District Act, municipal 
water districts in California may not cross county boundaries. Therefore, 
even an expanded Chino Basin Municipal Water District could not encom
pass the entire basin. The Los Angeles County portion of Chino Basin 
was organized into the Pomona Valley Municipal Water District in 1950, 
which subsequently annexed to MWD and is now named Three Valleys 
Municipal Water District. The Riverside County portion of Chino Basin 
was organized into the Western Municipal Water District of Riverside 
County (WMWD) and annexed to MWD in 1954. 

The mere creation of water districts, some of which annexed to MWD 
and acquired access to imported water supplies, was not enough to restore 



Chino Basin 275 

a water supply balance to the Santa Ana River system. The drought that 
began in 1945, and the greater demands placed on upstream supplies,
reduced the outflow from Chino Basin to Orange County. In 1951, the 
Orange County Water District began the second Santa Ana River litiga
tion. None of the four cities named in the action was located in Chino 
Basin. One of the Orange County Water District's principal purposes was 
to force some of the larger municipal water users in the Upper Santa Ana 
River area into MWD. The fact that the Chino Basin Municipal Water District 
and the Pomona Valley Municipal Water District had already been created 
and annexed to MWD in 1951 kept Chino Basin cities out of this suit. 

Designing a Chino Basin Management Program 
Natural and artificial recharge in the Upper Area declined through the 
1950s, pumping continued to increase, and rising water reaching Prado 
Dam dwindled further, leading to the third Santa Ana River litigation
in 1963. As recounted in Chapter 11, this third suit was settled on a dif
ferent basis, leaving Upper Area water users free to capture, conserve,
produce, and consume local water supplies as they wished, as long as 
they guaranteed a minimum flow through Prado Dam to Orange County.
The two prior Santa Ana River watershed judgments restricting upstream
conservation and water production activities suspended.were 

The Santa Ana River judgment focused the attention of Chino Basin 
water users on the issues involved in managing their local supplies. Basin 
users remained almost completely dependent on overdrafted groundwater
supplies. The Chino Basin overdraft was somewhere between 25,000 and 
50,000 acre-feet per year by the end of the 1960s. Although this situation 
could not be sustained over the long term, most users remained unwilling 
to reduce their pumping as long as groundwater remained substantially

less expensive than imported water from MWD. Observing neighboring
 
southern California basins, Chino Basin water 
users and agencies had 
learned that imported water would be substituted for groundwater only
if pumping were lirited in some way. 

A new water user 3' association, the Chino Basin Water Association 
(CBWA), and the Chink, Basin Municipal Water District became the focal 
points of basin governa~ice and the discussion of a Chino Basin manage
ment plan. Early negotia.tions were unsuccessful. The CBMWD proposed 
an assessmnnt against all water production (that is, a "gross pump tax") 
to fund studies toward the development of a management plan and to 
purchase replenishment water as part of an adjudicated settlement. This 
idea met with opposition from the many agricultural water users in the 
basin. They had the longest history of basin use and laid claim to their 
water rights based on ownership of the overlying land. In their view,
the increased demands on the basin's water supply were coming primarily 
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from the appropriators-the cities and the water companies and water 

districts-serving the growing population that had accompanied the area's 

urbanization. To the agricultural users, an equal tax on all pumping shifted 

costs onto them that the appropriators should have to pay. 
Investigation of a wider range of management plans ensued, led by 

the CBWA and the CBMWD staff. In December 1970, the district staff 

prepared some basic details on a proposed basin management plan and 

submitted them to the CBWA. The CBMWD also agreed to furnish staff 

assistance for studying the feasibility of a basin management program 

that would include a stipulated adjudication to define and limit pump

ing rights. A negotiating committee, composed of the thirteen members 

of the CBWA Executive Committee and a representative each from the 

state of California (for the correctional institutions located in the basin), 

Pomona Valley Water Company, agricultural producers in the San 

Bernardino County area of Chino Basin, and agricultural producers from 
was formed to review the possibilities.the Riverside County area, 

A 1971 working memorandum of the Negotiating Committee reviewed 

the management options used in neighboring basins. The mutual

prescription approach to adjudicating pumping rights by stipulated judg
ment adopted in the Raymond, West, and Central basins formed a basic 

premise for the plan. The discussion on financing replenishment opera

tions drew upon the programs used in the Central and West basins and 

the Orange County Water District. The possibilities entertained for 

organizing the replenishment and ongoing management and monitoring 

of the basin were based on the exampies of the Central and West Basin 

Water Replenishment District, the Orange County Water District, and the 

emerging plan for the management of the Main San Gabriel Basin. 

Chino Basin water users could have avoided adjudication, but they 
"wanted vested rights protected and accorded an economic value" 

(Lipson, 1978: 75). They explicitly considered and rejected the Orange 

County model (the "utility" approach, they called it) of relying almost 

entirely on supply-side management of the basin, without a limitation 

on pumping rights. The committee memorandum observed: "Adjudica

tion appears to offer the only decisive method of meeting and resolving 

the question of ownership and control of unused ground water storage 

capacity." That adjudication was to be based on mutual prescription, 

administered by a watermaster under continuing jurisdiction of the court. 

The Negotiating Committee memorandum offered some procedural 

guidelines for an adjudication, in order to avoid some of the difficulties 

experienced in other basins: 

Basically, the approach should be to develop a plan for implementation 

of the management program which would be incorporated in the form 
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of a stipulated judgment. Only after the form of judgment had been essen
tially agreed upon would the complaint be formally filed and legal proceedings
undertaken. In this way, the trial time should be restricted to a matter 
of days. After the general agreement on approach to the solution, those 
parties willing to do so should furnish their attorneys for participa
tion in a committee organization to work quickly on finalization of the 
stipulated judgment. . . . Since the fact of overdraft in Chino Basin is 
long standing and of general notoriety, no major factual or hydrologic
issue should be involved. (Negotiating Committee, 1971) 

An appendix to the Negotiating Committee memorandum contained 
a draft of a stipulated judgment. The draft assumed that the Chino Basin 
Municipal Water District would act as the plaintiff bringing the adjudi
cation, with all known pumpers joined as defendants. It also laid out 
assumed prescriptive rights of the parties based on production from 1953 
through 1969 reported under the 1955 Recordation Act. 

The Negotiating Committee recommended financing basin manage
ment through the use of property tax revenues for capital projects only, 
a gross pump tax to pay administrative costs and to finance improvements
of benefit to all water users, and a net pump tax to finance purchases
of replenishment water to replace water pumped in excess of adjudicated
rights. The committee recommended eliminating "minimal producers"
from reporting and assessment. 

With respect to administering the judgment and setting basin manage
ment policy, the Negotiating Committee was obviously watching the 
developments in the pending Main San Gabriel Basin adjudication closely.
It noted that users there had developed a broadened concept of the use 
of the stipulated decree and physical solution, relying on the idea of a 
policy-making watermaster under the continuing supervision of the court. 
The committee endorsed this approach, viewing it as the one best suited 
to overcoming Chino Basin's jurisdictional complexity. According to the 
Negotiating Committee's 1971 memorandum, with a court-appointed
policy-making watermaster, "political boundaries no longer are of con
sequence. The exterior geographic boundaries of the Watermaster's 
jurisdiction are defined by the hydrologic unit adjudicated."

The committee also concluded that a watermaster with policy-making 
powers, especially the power to set an operating safe yield tied to changes
in basin conditions, would make the basin management program more 
flexible. It concluded that control and management of the basin's storage
capacity required some means rf determining rights and of allowing water 
users to be represented in the ri,aking of storage decisions. In all, the com
mittee expressed a strong preference for a management mechanism that 
would provide for self-governance by basin water users: 
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The basic distinction is in the control of the exercise of discretion by the 
managing agency. In the case of the political solution, control resides 
in the entire community and is exercised through the registered voters. 
This compares to the adjudicated solution wherein the control lies in the 
court, subject to petition and appeal from the producers and water right 
owners. (Negotiating Committee, 1971) 

Committee members considered designating one of the basin's overlying 
special districts as the basin policy-making authority, or forming a water 
replenishment district fitted to the basin boundaries. Both options presented 
problems. As in the Main San Gabriel Basin, no existing special district 
covered the whole basin. It would be difficult to create a water replenishment 
district to match the basin boundaries in part because any modifications of, 
or amendments to, the Water Replenishment District Act would have to 
be coordinated with the Central and West Basin Water Replenishment 
District. Moreover, some legislators, voters, and the Local Agency Formation 
Commission (LAFCo) would be reluctant to approve any new overlapping 
special districts with additional taxing and regulatory powers. The Negotiating 
Committee therefore recommended the Main San Gabriel Basin approach 
of having a watermaster constituted separately by the judgment. 

The Chino Basin Adjudication 
The Negotiating Committee's recommendations were reviewed through 
1972 and 1973. In 1974, the Chino Basin Water Association adopted a 
memorandum of agreement on the Chino Basin Plan calling on the Chino 
Basin Municipal Water District to proceed with an adjudication and with 
the remaining studies needed to develop a practicable management pro
gram, in consultation with the CBWA. It recommended using a temporary 
gross pump tax to fund the studies and the development of the manage
ment program. State Senator Ruben S. Ayala of Chino, a very active 
member on water issues, introduced Senate Bill 222 in January 1975, 
authorizing a temporary levy of $2 per acre-foot. The bill passed the 
legislature and was signed into law in June 1975. It also required the 
CBMWD Board of Directors to appoint an advisory committee of water 
users to develop the details of the Chino Basin management plan. 

In the meantime, the CBMWD Board of Directors filed a complaint 
on January 2, 1975, formally initiating the adjudication process. The com
plaint in Chino Basin Municipal Water Districtv. City of Chino et al. sought
"an adjudication of water rights, injunctive relief and the imposition of 
a physical solution."' 

An advisory committee of more than 100 representatives was formed 
and met regularly. Three producer subcommittees were established to 
consider how to allocate pumping rights and management costs among 
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the different types of water users within the basin. These subcommittees 
represented agricultural water users with overlying water rights, non
agricultural (piiinarily industrial) water users with overlying water rights, 
and water purveyors (primarily cities, water compan'es, and water 
districts) with appropriative rights acquired by actual diversion and use. 
The subcommittees came to be known as the Overlying (Agricultural) Pool 
Committee, the Overlying (Nonagricultural) Pool Committee, and the 
Appropriative Pool Committee. 

The Chino Basin adjudication was certain to be complex. There were 
1,300 named parties and 93 attorneys involved-more pumpers and lawyers 
than in any of the previous adjudications. Nevertheless, early agreement 
among the advisory committee members on the presence of the overdraft 
in Chino Basin and on the basic theory ot the adjudication-that is, mutual 
prescription-offered hope of a relatively smooth resolution of this large and 
multiparty adjudication. Within a few months, however, it became dear that 
the process would not be as smooth as originally hoped. 

The Impact of the San Fernando Decision 
On May 12, 1975, four months after the Chino Basin adjudication began, 
the Califcrnia Supreme Court issued its Los Angeles v. San Fernandodeci
sion, reversing the trial court's application of a mutual-prescription solu
tion to the determination of water rights in the San Fernando Valley. The 
Supreme Court ruled that the water rights of overlying landowners could 
not be reduced to a specific quantity but were limited only by "beneficial 
use" and the "correlative rights" of other overlying landowners. There
fore, the water rights of overlying landowners could not be lost by
"prescription." This opened the door for any overlying landowner to 
refuse to go along with a stipulation that would limit his or her water 
right on any basis other than the doctrine of correlative rights.The deci
sion al -o held that mutual prescription could not be imposed on public 
water purveyors because California Civil Code Section 1007 barred the 
acquisition of a prescriptive water right against public entities. 

The San Fernandodecision precipitated the restructuring of the planned 
stipulation in Chino Basin. Its impact was especially great in this instance 
because of the large proportion of water rights claimed by overlying land
owners. Overlying agricultural and nonagricultural users still accounted 
for most of the pumping from the basin in 1975. Effective basin manage
ment could not reasonably have been implemented without them. 

The appropriators in Chino Basin continued to press for some adjudi
cation and limitation of rights and provisions for the purchase of sup
plemental water, despite the uncertainty created by the San Fernando 
decision. The problem of growing water demands was greatest for them, 
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and they had a greater capacity to spread costs across their customers, 
so they were willing to bear a disproportionate share of basin management 
costs. Appropriators preferred any resolution that provided them with 
firm rights to part of the local groundwater supply to having to shift 
entirely to surface and imported water supplies and surface water storage 
and distribution (Lipson, 1978: 78). The appropriators also were willing 
to accommodate the agricultural interests in the short term, as long as 
the resolution provided for future transfers of water from agricultural uses 
to urban uses as the area continued to change. 

Therefore, movement toward a stipulated judgment and physical 
solution continued despite the San Fernandodecision. The organizational 
structure of the advisory committee and its subcommittees led the way: 
water users and water rights were divided up by type of production. The 
three-pool approach, involving an overlying (nonagricultural) pool of 
primarily industrial users, an overlying (agricultural) pool, and an appro
priative pool dominated the remainder of the negotiations. Efforts focused 
on crafting a solution that would offer each pool benefits that exceeded 
the costs they would experience. 

Water production by the overlying (nonagricultural) pool was small 
relative to the basin's total yield. The nonagricultural users could be 
guaranteed rights equaling virtually all of their production, and a smaller 
share of the basin management costs than paid by the appropriators. This 
arrangement secured their support. 

The appropriators bypassed strict mutual-prescription language and 
instead stipulated that all of their appropriativerights in the safe yield of 
the basin were of equal priority. This avoided the Section 1007 problem. 
Their remaining problem was to persuade the overlying (agricultural) pool 
members to agree to a share in the safe yield of Chino Basin that would 
leave a substantial portion available for the appropriators. They arranged 
a division of safe yield that would be just high enough so that agricultural 
users would rarely (if ever) have to pay net assessments for basin replen
ishment, while appropriators often would. Agricultural users, however, 
would benefit from the higher water levels and shorter pumping lifts pro
duced by basin replenishment. 

As the arrangements within and between the pools developed, the 
physical solution for the Chino Basin "became more attractive as a com
promise that benefited each producer group enough to gain their support" 
(Lipson, 1978: 78). The emerging agreement on the physical solution coin
cided with the 1976-77 drought and moved the process back into court 
with a new stipulated judgment at the end of 1977. The stipulation was 
agreed to by a majority of the parties, with a majority of the water rights. 
After a brief trial in December 1977 focusing on some issues concerning 
nonstipulating parties, Judge Howard B. Weiner signed the final Chino 
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Basin judgment on January 27, 1978, only three years after the filing of 
the original complaint. 

The Chino Basin Judgment and Its Operation 
The Chino Basin judgment declared the basin's safe yield to be 140,000
acre-feet per year. The parties stipulated that their water production had 
exceeded this safe yield and that the basin had been in overdraft for each 
of the five years preceding the beginning of the adjudication. 

Categories ofProducers and Rights 
The judgment established overlying water rights for the overlying
(agricultural) pool and the overlying (nonagricultural) pool, limiting them 
in the aggregate. Individual rights of the 1,178 named overlying (agri
cultural) pool members were not specified. Their aggregate overlying
rights were 82,800 acre-feet per year, or 414,000 acre-feet in any five con
secutive years in order to provide flexibility for the agricultural water users 
to respond to basin conditions. The rights of the producers in the over
lying (nonagricultural) pool totaled 7,366 acre-feet per year. Individual 
rights were determined for each of the twelve members of this pool.

After the production rights of overlying users were defined and 
limited, the judgment stated that none of the basin's safe yield remained 
available to satisfy any other unexercised overlying rights, and that any
unexercised overlying rights had been lost. The judgment further specified
that overlying rights were appurtenant to land ownership and could not 
be transferred apart from the land. Ironically, Chino Basin water users 
had originally chosen their adjudication course out of a desire to see their 
water rights determined, quantified, and made transferable so that those 
rights would have economic value. This desire was thwarted by the San 
Fernandodecision's reiteration of the status of overlying water rights in 
California grounidwater law. 

The judgment listed twenty-two appropriative pool producers and 
defined their appropriative rights as percentages of the safe yield remain
ing after the satisfaction of overlying rights. The appropriators' shares 
of the safe yield totaled 49,384 acre-feet per year. Three provisions of 
the judgment could enlarge the appropriative pool's rights over time. 
First, any subsequent modification to the judgment adjusting the basin's 
140,000 acre-foot safe yield would be debited or credited to the appro
priative pool rather than overlying users. Second, the watermaster could 
set an operating safe yield each year, making it possible to take basin 
replenishment into account and to apply the pumpers' shares of the 
appropriators to a somewhat larger figure. Third, the judgment allowed 
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for the reallocation of unpumped safe yield by the overlying (agricultural) 
pool to the appropriative pool, after five consecutive years had passed 
in which members of the overlying agricultural pool had produced less 
than their share of the basin safe yield. This provision would gradually 
transfer the safe yield from agricultural users to appropriators as the basin 
continued to urbanize.2 

Appropriative rights can be transferred, and unused appropriative rights 
may be carried over from one year to the next. In addition, appropriators 
who are favorably situated to do so may contribute to basin replenishment 
through participation in in-lieu programs that reimburse appropriators for 
taking imported surface water instead of pumping groundwater. 

Like the Main San Gabriel Basin judgment, the Chino Basin judg
ment explicitly recognizes the basin's storage capacity as a valuable 
resource to be used and managed under the supervision of the water
master. Parties in the appropriative and overlying (nonagricultural) pool 
have rights to store water in the basin. Unlike the Main San Gabriel Basin 
judgment, the Chino Basin judgment opens the use of that storage 
capacity to persons other than the watermaster and the parties. With an 
estimated one million acre-feet of available storage capacity, Chino Basin 
was viewed by both the state Department of Water Resources and MWD 
as a possible water storage reservoir. Any use of the Chino Basin for water 
storage would have to be under a signed agreement with the watermaster. 

Production Assessments 

Pump taxes finance the Chino Basin management program. All pumpers 
pay an administrative assessment; the rates may differ across pools 
depending on the portion of the watermaster's administrative budget that 
goes to the adrrinistration of the three pools. Replenishment assessments 
are designed to cover the costs of replacement water and of spreading 
that water. The replenishment assessment formulas (and their actual 
amounts from year to year) vary by production pool (see Table 12.1). 

Because there is no quantification of individual production rights 
among the members of the overlying (agricultural) pool, the judgment pro
vides for the use of a modified gross pump tax to purchase replenishment 
water for this pool. If the overlying (agricultural) pool members overpump 
their share of the safe yield (414,000 acre-feet in a five-consecutive-year 
period), the watermaster calculates the cost of replacement water to be 
purchased in the ensuing water year and divides that cost equally across 
every acre-foot of agricultural pool production, so all members pay to 
replace their collective overproduction. 

Within the overlying (nonagricultural) pool, where production rights 
are quantified for each producer, the replenishment assessment takes the 
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form of a net pump tax. Each pumper pays the full cost of purchasing 
a id spreading the amount overpumped by it during the previous water 
year. Individual members of the pool thus replace their overproduction, 
acre-foot for acre-foot. 

FABLE 12.1 
Assessments in Chino Basin, 1978-1989 (dollars) 

Agricultural Nonagricultural Appropriative
'ear pool pool pool 

Productionassessment rates, 1978-1989 

1978 0.2872 0.3179 0.4169 
1979 0.6539 1.2865 0.7673 
1980 0.5427 0.1966 0.5106 
1981 0.3200 0.0000 0.0000 
1982 0.1000 0.0000 0.0000 
1983 0.1000 0.0000 0.0000 
1984 0.1000 0.0000 0.0000 
1985 0.1000 0.0000 0.1000 
1986 0.1000 0.0000 0.4543 
1987 0.1000 0.0000 0.4060 
1988 0.1000 0.0000 0.2547 
1989 0.0940 0.0000 0.6711 

Agricultural Nonagricultural Appropriative pool 
pool pool Gross Net 

Replenishment assessment rates, 1979-1989 

1979 1.2150 51.00 1.1600 43.3499 
1980 0.0000 56.20 2.3495 47.7700 
1981 0.0000 62.51 2.6140 53.1330 
1982 0.0000 63.78 2.7900 54.2130 
1983 0.0000 81.46 2.6278 69.2410 
1984 0.0000 102.18 3.6010 86.8530 
1985 0.0000 154.00 3.9380 130.9000 
1986 0.0000 149.39 5.1320 126.9810 
1987 0.0000 155.10 4.6400 131.8350 
1988 0.0000 155.42 4.5780 132.1070 
1989 0.0000 155.33 3.5549 132.0305 

(continued) 



284 Dividing the Waters 

TABLE 12.1 (continued) 

Agricultural Nonagricultural Appropriative 
pool pool pool Total 

Assessments billed, 198 2 - 19 89 b 

1982 7,540.93 72.76 1,224,316.65 1,298,840.34 
1983 
1984 
1985 
1986 

7,124.42 
6,466.96 
6,607.77 
6,181.13 

92.58 
90.65 

121.60 
164.57 

989,291.23 
1,348,689.84 
1,868,968.17 
2,417,313.04 

996,508.23 
1,355,247.45 
1,875,697.54 
2,423,658.74 

1987 5,886.52 153.06 2,120,118.99 2,126,158.57 
1988 
1989 

6,660.43 
0.0 

137.71 
122.13 

2,434,084.76 
2,254,066.37 

2,440,882.90 
2,254,188.50 

a In 1980-81, 1981-82, 1982-83, and 1983-84, a flat administrative fee of $5.00 was assessed against 
each appropriative and each nonagricultural producer, rather than an assessment against pumping. In 
1984-85, 1985-86, 1986-87, 1987-88, and 1988-89, the flat fee method was used for the nonagricultural 
pool but not for the appropriative pool. 
b. Assessments are billed during the water year shown on the basis of water production in the previous
 
water year.
 
SOURCE: Chino Basin Watermaster Annual Reports.
 

Within the appropriative pool, there was some disagreement about 
whether to use a gross pump tax or a net pump tax for assessments to 
replace overproduction (Lipson, 1978: 82). A resulting compromise has 
some appropriators paying a net pump tax to replace their overproduc
tion on an acre-foot by acre-foot basis, whereas other appropriators use 
a 15/85 formula that spreads 15 percent of replacement water costs across 
the participating appropriators in the form of a gross pump tax, and 
assigns the remaining 85 percent to individual appropriators who over
pumped their share of the operating safe yield. 3 

The Chino Basin Governance Structure 
The constitution for Chino Basin governance is the basin judgment, which 
provides a structure for taking collective management decisions and 
actions under the continuing jurisdiction of the court. Basin governance 
involves the three producers' pools, their selection of representatives to 
a watermaster advisory committee, and the designation of a Chino Basin 
watermaster. The judgment appoints the five-member Board of Direc
tors of the Chino Basin Municipal Water District (which overlies about 
75 percent of the Chino Basin) to serve as the Chino Basin Watermaster. 
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The court appoints the watermaster, which serves at its pleasure. The 
initial appointment was for five years. After that, the watermaster could be 
reappointed or could be changed at any time at the direction of the court 
or a majority of the members of the Watermaster Advisory Committee. 

The Chino Basin Municipal Water District has been reappointed by 
the court as Chino Basin Watermaster twice and is now serving its third 
five-year term.4 The offices of the Chino Basin Watermaster are the offices 
of the Chino Basin Municipal Water District in Rancho Cucamonga, 
California. Four persons at the CBMWD spend at least part of their time 
on watermaster services, and one staff member is devoted to watermaster 
services full-time. One CBMWD staff member is designated the chief of 
watermaster services. The first chief, Frank Brommenschenkel, served 
until 1980. His former assistant, Donald Peters, served as chief of water
master services from 1980 to 1991. The Chino Basin Watermaster also uses 
tile CBMWD to purchase imported replenishment water for the basin, 
reimbursing the district for those purchases. The CBMWD does not place 
any surcharge on the replenishment water. 

While agreeing to have the Chino Basin Municipal Water District 
Board of Directors act as the Chino Basin Watermaster, the producers 
insisted that the watermaster have a representative structure and placed 
a number of conditions on watermaster operations-for example, Advi
sory Committee approval must be obtained before the watermaster takes 
an), substantive basin management actions. This allows Chino Basin water 
users, whether located in the CBMWD or not, to exercise a check on the 
district's actions as watermaster. 

The judgment directs the watermaster to organize a pool committee 
of water user representatives for each of the three pools. The pool com
mittees are tile governing bodies for the producer pools and may decide 
matters affecting the internal administration of their respective pools. The 
produicers in the overlying (agricultural) pool annually elect a twenty
member pool committee, with voting based on one vote per 100 acre-feet 
of recorded production in the previous year. The Overlying (Nonagri
cultural) Pool Committee consists of the entire pool, which had only 
twelve members at the time of the judgment. Voting is on a one-member, 
one-vote basis. All producers in the appropriative pool (twenty-two at 
the time of the judgment) are members of the Appropriative Pool Com
mittee. Voting in the Appropriative Pool Committee is allocated by a 
scheme totaling 1,000 votes, with 500 votes apportioned by pumping right 
and 500 votes apportioned by assessments paid. To prevail in a weighted 
vote, one must have the support of a majority of the votes and at least 
one-third of the members. When no members object, the pool commit
tee may conduct business on the simpler one-member, one-vote basis, 
but the weighted method must be used when called for by any member. 
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The pool committees select representatives to the Watermtaster Advi
sory Committee. The overlying (agricultural) pool has ten representatives, 
the overlying (nonagricultural) pool has three, and the appropriative pool 
has 'en (eight of which are designated in the judgment: the cities of Chino, 
Ontario, Pomona, and Upland, the Cucamonga and Monte Vista County 
Water districts, and the Fontana Union and Pomona Valley Water com
panies). On the Watermaster Advisory Committee, total voting power 
is 100 votes allocated among the pools in proportion to the assessments 
paid during the preceding year, provided that the least the overlying 
(agrirultural) and appropriative pools r;: n have is twenty votes each and 
the least the overlying (nonagricult._,'al) pool can have is five. The reason 
for this voting scheme is that Le appropriative pool pays most of the 
costs of the managempnt program (see Table 12.1). 

The completion of the adjudication and the institutionalization of the 
pool committees and the Watermaster Advisory Committee to represent 
wdter users largely eliminated the need for the continuing presence of 
the Chino Basin Water Association. On August 4, 1982, the association 
unanimously voted to dissolve. 

Basin Storage, Water-Quality Concerns, and 
the Changing Role of the Watermaster 
As already m,ntioned, among the innovations in Chino Basin is the wider 
array of possibilities for water storage. Since the entry of judgment in 
1978, the watermaster has implemented three programs to make use of 
the basin's storage capacity: the local storage program, the cyclic storage 
program, and the water exchange agreement program. Under the local 
storage program, water users may enter into agreements with the water
master to store water in the basin, either for later use by the party itself 
or for sale to another party. 

Basin Storage 
In November 1978, the Chino Basin Watermaster approved a standard 
form local storage agreement and a cyclic storage agreement and 
submitted them to the coue't for review and approval. The watermaster 
also approved forms for the sale of water in local storage between parties. 
Uniform groundwater storage rules and regulations were adopted by the 
watermaster in May 1979. The first local storage agreement was executed 
in the 1978-79 water year with the Conrock Company to preserve the 
unused portion of its pumping right of 1.589 acre-feet. By the end of the 
1988-89 water year, forty local storage agreements had been executed, 
totaling 277,928.44 acre-feet of potentially stored water, with 126,264.272 

http:277,928.44
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acre-feet of water actually in storage pursuant to those agreements. As 
of the end of the 1988-89 water year, ten sales of local storage water, total
ing about 50,000 acre-feet, had been transacted among parties. 

In December 1978, the watermaster entered into a cyclic storage agree
ment with MWD. This five-year agreement, which has been renewed 
since, allows MWD to store up to 100,000 acre-feet of surplus water in 
the basin. The stored water guards against any future lack of availability
of replenishment water in years when the watermaster might wish to pur
chase it from MWD and guarantees MWD the future salz of the surplus 
water. The watermaster does not purchase or pay for the water when 
it is placed in the basin, although the watermaster does pay the water
spreading costs. Later, the watermaster may request that water in storage 
be used for replenishment purposes and pays for it then. As of the 1988-89 
water year, approximately 70,000 acre-feet of water had been placed in 
storage by MWD. In 1988-89, the watermaster asked that some of that water 
be used to make up for the reduced availability of replenishment water. 

In 1986, the watermaster and the court approved forms for water 
exchange agreements, another type of water storage and replenishment 
program. The water exchange agreement program allows Chino Basin 
appropriators to enter into agreements with MWD, with the watermaster 
serving as trustee, to exchange part of their share of the operating safe 
yield for supplemental water from MWD. In 1987-88 and 1988-89, the 
Cucamonga County Water District and the city of Ontario both partic
ipated in the program, exchanging a combined total each year of about 
6,000-7,000 acre-feet. 

After the first ten years of operation under the judgment, some 
members of the appropriative pool began to press for additional studies 
to review basin conditions and basin management. The pool's initial 
approach was to persuade the Watermaster Advisory Committee to form 
an ad hoc committee to address the need for a water-quality study, a water 
reclamation study, an optimum basin management plan, review ofa 

socioeconomic conditions within the basin, and a facilities equity assess
ment, all of which are provided for in the Chino Basin judgment. The 
ad hoc committee first met in July 1988. After directing the watermaster 
to award a contract to Montgomery Engineers for a groundwater monitor
ing program, the committee referred the issue of a socioeconomic review 
back to the appropriative pool. The Appropriative Pool Committee con
sidered the issue of an optimum basin management plan for Chino Basin 
at its May 1989 meeting and recommended that a management study task 
force be formed by the Watermaster Advisory Committee, the CBMWD,
WMWD, MWD, and the Santa Ana Watershed Project Authority (SAWPA). 

These recommendations reflect dissatisfaction on the part of some 
members of the appropriative pool with the direction of the basin manage
ment program in the years since the judgment. That program has been 
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oriented toward restoring water levels and increasing water storage in the 
basin. Although considerable activity has occurred on those fronts and 
substantial results have been achieved, some water users (especially appro
priators in the lower part of the basin) do not think that enough attention 
has been paid to issues of water quality. They have emphasized the close 
connections between water levels and water quality in Chino Basin. 

Water-Quality Problems in Chino Basin 
The most widespread water-quality problem in the Chino Basin is nitrate 
concentrations, which are a fairly common groundwater contaminant in 
heavily developed agricultural areas. As mentioned in Chapter 8, exces
sive nitrate concentrations are a threat to human health. 

Although widespread, nitrate concentrations in Chino Basin are 
greatest in the basin's northwest and southern areas. Since nitrates from 
fertilizers, manure, and wastewater do not pass directly from the land 
surface into the underground water supply, those areas with the highest 
nitrate concentrations in their groundwater also have the highest nitrate con
centrations in their soils. When the water table rises nearer the land surface 
in these areas, the groundwater (which may already exhibit above-average 
nitrate concentrations) mingles with the more contaminated soils and absorbs 
even more nitrates. The nitrate concentrations in these areas rise still higher. 

Although the Chino Basin management program has succeeded in 
storing water in the basin and raising water levels, the benefits and costs 
of this success have not been evenly distributed within the basin. In many 
areas, water users have benefited without reservation from the shorter 
pumping lifts associated with a rising water table. In other areas, a rising 
water table has increased the water-quality problems. 

Water users at the southern end of Chino Basin have felt the negative 
consequences of the rising water table. Depths to water have always been 
smallest in this part of the basin, generally 50 feet or less. When water 
levels in the lower part of the basin recovered as much as 10-15 feet under 
basin management, water users in the southern end of the basin saw 
higher nitrate concentrations in their water supply.5 They do not want 
their water table raised still further and have begun to oppose the manage
ment practices of the Chino Basin Watermaster. 

In addition, some members of the appropriative pool are concerned 
about the delay in formulating an optimum basin management plan, 
including water-quality and socioeconomic studies, as provided for by 
the judgment. Members of the Appropriative Pool Committee have been 
trying to promote action on such a plan, arguing that the Chino Basin 
Watermaster has ample authority to undertake these studies and is 
obligated under the judgment to develop such a plan but has failed to 
use that authority or fulfill that obligation. 
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On November 9, 1988, the cities of Norco and Chino, and SanBernardino County Waterworks District No. 8, all members of the appropriative pool, filed a "Notice of Motion and Motion for Review of Water
master Actions and Decisions" before Judge Don A. Turner in the
Superior Court for San Bernardino County. The motion charged: 

Watermaster has failed and continued to fail to abide by its responsibilities
and duties under the Judgment by failing to undertake and implement
an Optimum Basin Management Program for Chino Basin, by failing toconduct the socioeconomic Study and Survey mandated by the Judgment,by failing to provide propel, responsible, equitable and fair water management policy, and by failing to comment on the proposal by the Metropolitan Water District (MWD) for Groundwater Storage at Chino Basin. 

Judge Turner directed the Chino Basin Watermaster to undertake thewater-quality and socioeconomic studies as soon as possible.
A disturbing report of results from a $1.2 million study coordinatedby the Santa Ana Watershed Project Authority was released in September

1990. It indicated that nitrate concentrations throughout the Upper Area
of the watershed, especially in Chino Basin, are more widespread andmoving more rapidly than previously believed. If the estimated rates ofmovement continue, much of the water supply in the Upper Area mayexceed the state's safe drinking-water levels for nitrates within the next 
twenty-five years .6 

The greatest challenge in Chino Basin today is to balance water production and water storage decisions with water-quality considerations at a time when groundwater-quality standards appear likely to grow morestringent and alternative sources of supply (such as imported water)appear likely to grow more scarce. According to the attorney for the down
gradient appropriators in the recent hearing, 

the role of the watermaster in the Chino Basin adjudication is yet to betested in the more difficult water quality questions that are beginningto become evident in that basin. The watermaster is being called upon toadminister the physical solution by providing the adjudicated amounts
of water of suitable quality. The shift in management emphasis is towardsresolving quality issues, as pumpers receiving increasingly degradedwater realize that quantity rights mean little when the water isof inade
quate quality. (Trager, 1988:59) 

Analysis 
Chino Basin's polycentric governance structure is constituted under theprovisions of the Chino Basin and Santa Ana River judgments andinvolves the Superior Courts of Orange and San Bernardino counties, 
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the Chino Basin Watermaster, Watermaster Advisory Committee, and 
water producer pools, the Chino Basin Municipal Water District, the 
Western Municipal Water District of Riverside County. the Santa Ana 
River Watermaster, and the Santa Ana Watershed Project Authority. 
Development of this governance stncture was shaped by the actions of 
Orange County water users, the Orange County Water District, and the 
adjudicatons over the Santa Ana River. The development of the Chino Basin 
governance structure and management program was strongly influenced 
by the examples of the adjudicated basins in Los Angeles County, partic
ularly the conjunctive management programs in the Main San Gabriel and 
San Fernando Valley basins. The governance structure and management 
program in Chino Basin today reflect the whole evolutionary course of water 
management in southern California, from the Irvine litigation to SAWPA, 
and from Pasadena v. Alhambra to Los Angeles v. San Fernando. 

Eliciting Information 
The constitution of the Chino Basin Protective Association in 1931 con
tained an extensive description of the basin boundaries, stating the 
members' shared understanding of the resource and its users. The associa
tion's requirement of monthly water production reports from its members, 
open to inspection by other members, instituted a system for gathering 
information on water use. Bulletins from the state Division of Water 
Resources in 1930, 1934, and 1947 supplied information about past and 
present basin conditions, along with projections of future water demands. 

Later, the 1955 Water Recordation Act and the Chino Basin Water 
Association renewed the processes of regular reporting of water produc
tion and occasional investigation of basin conditions. The Santa Ana River 
adjudication yielded further information about area water supplies, and 
the Santa Ana River Watermaster produces and distribute3 annual reports 
for water users about operation under the judgment. As a result of the 
Chino Basin adjudication in the 1970s, all basin water uzers are now iden
tified and classified into pools, and the Chino Basin Watermaster monitors 
and reports annually on basin conditions and use, and on its own 
activities. The Chino Basin Watermaster structure, with its Advisory Com
mittee and pool committees, also provides various forums for identify
ing and discussing water conditions and concerns within the basin. 

Institutional Design 
Chino Basin water users have devoted considerable effort to designing 
and implementing institutional arrangements in response to perceived 
needs and problems, within the constraints of evolving water law and 
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policy. The Chino Basin Protective Association's self-financing and self
governing processes for gaining members, eliciting information, and 
taking collective action represent important institutional arrangements 
that later allowed water users to participate in the development of a Chino 
Basin water-spreading program, and to contribute to the formation of the 
San Bernardino County Flood Control District and the Chino Basin Water 
Conservation District to operate and finance that program. The associa
tion also helped organize the Chino Basin Municipal Water District to 
obtain access to supplemental watcr for most of the basin. The CBMWD 
was in turn instrumental in settling the litigation with the Orange County 
Water District over the Santa Ana River. 

In the 1960s and 1970s, a new Chino Basin Water Association con
tributed to the formulation of the complex set of rules known as the Chino 
Basin judgment. The Negoiating Committee reviewed examples of insti
tutional arrangements at work in other basins, compared those with the 
physical and political circumstances of Chino Basin, and evaluated them 
in light of the changes wrought by the Los Angeles v. San Fernandodeci
sion in 1975. This committee suggested the unusual pool arrangements, 
with different types of water users and water rights integrated into a 
representative watermaster structure, with flexible safe-yield determina
tions, limited transferability of pumping rights, rights to store water in 
the basin, and rights to transfer stored water. This set of rules for manag
ing Chino Basin has deservedly been named "the most complex and 
sophisticated adjudication yet devised" (Lipson, 1978: 83). 

Integration wi'h Other Governance Sys ems 
Not surprisingly, given its physical position in the middle of the Santa 
Ana River watershed and its political position in three counties, Chino 
Basin's governance and management arrangements are connected with 
several cther water resource organizations. The Santa Ana River judg
mEnt links Chino Basin water users through the CBMWD and WMWD 
te "he San Bernardino Valley Municipal Water District, the Orange County 
Water District, the Santa Ana River Watermaster, and the Orange County 
Superior Court. As noted in Chapter 11, those arrangements in turn 
involve the U.S. Army Corps of Engineers, the U.S. Geological Survey, 
and the Riverside and Corona CiLy Sanitation districts. The four water 
districts involved in the Santa Ana River judgment are also linked via 
their joint-powers creation, SAWPA. 

The CBMWD, WMWD, and Three Valleys Municipal Water District 
are member agencies of MWD, supplying imported water for direct use 
and basin replenishment. Basin replenishment through water spreading 
is coordinated with the San Bernardino County Flood Control District. 
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Water-quality monitoring and efforts to clean up contaminated water 
involve the San Bernardino County Department of Public Health, the 
Regional Water Quality Control Board, the California Department of 
Health Services, and the U.S. Environmental Protection Agency. 

Operation and Performance of the Management Program 

The Chino Basin experience establishes two important points. First, it 
makes clear that basins can still be managed through adjudication in the 
aftermath of the 1975 San Femandodecision. Such adjudications are clearly 
more complex, but they are possible and do not have to be excessively 
time-consuming and costly; even with the complications of the San 
Fernandodecision, the Chino Basin adjudication involving the water rights 
of 1,300 parties was completed within three years. Second, the Chino 
Basin case demonstrates the inefficiencies arising from the California 
Supreme Court's interpretation of water rights law in the San Fernando 
decision, especially regarding the rights of overlying landowners. The 
San Fernandodecision robbed California groundwater basin management 
of one of its most efficiency-enhancing aspects: the ability of water rights 
owners to exchange, lease, and sell their rights. The Chino Basin judg
ment contains numerous provisions for accounting manipulations that 
have been implemented in order to allow water production to move 
from agricultural to urban and suburban uses, in the absence of the 
marginal and voluntary adjustments that come from simply allowing 
an appropriator to make an agricultural user an offer for part or all of 
its pumping right. 

Chino Basin management has effective!y reduced the supply-demand 
imbalance that threatened the basin's long-term viability twenty years 
ago. The increase in pumping in the basin has been halted, and water 
users rely to a greater extent on supplemental water supplies. Table 12.2 
shows water production by producer pool, total production, and replen
ishment water purchased, and in-lieu replenishment participation for the 
last few years before, and all yea.'s since, the first year of the judgment. 
Table 12.3 shows pumping, imports, and total water use in the basin for 
the last few years before, and all years since, the judgment. Pumping 
has declined irom 170,000-180,000 acre-feet to 125,000-150,000 acre-feet 
per year, while imported water use has risen from 50,000-60,000 acre
feet to 115,00-135,000 acre-feet per year. 

Compliance with the pumping limitations has been high. The Chino 
Basin Watermaster has set the operating safe yield at 145,000 acre-feet 
each year, and pumping has exceeded this figure in only three years of 
operation under the judgment. rb~e overlying (agricultural) pool and the 
overlying (nonagricultural) pool exceeded their 81,800 and 7,366 acre-foot 



TABLE 12.2 
Water Production and Replenishment in Chino Basin, 1975-1989 
(acre-feet) 

Overlying Overlying
 
(agricultural) (nonagricultural) Appropriative


Year pool pool 
 pool Total 

Production by pool, 1975-1989 

1975 96,567 8,878 70,312 175,757 
1976 95,349 
 6,356 79,312 181,017
1977 91,450 9,198 72,707 173,355
1978 83,934 10,082 60,659 154,675 
1979 74,026 7.127 60,597 141,750 
1980 70,377 7,3(3 63,834 140,566
1981 68,040 5,650 70,726 144,416
1982 65,117 5,684 66,731 137,532
1983 56,759 2,395 63,481 122,635
1984 59,033 3,208 70,558 132,799 
1985 55,543 76,9122,415 134,870 
1986 52,061 
 3,193 80,859 136,113 
1987 59,847 2,559 84,662 147,068 
1988 57,865 91,5792,958 152,402 
1989 46,762 3,619 93,617 143,998 

Imported In-lieu
 
replenishment purchases replenishment
 

Replenishment, 1978-1989 

1978 6,977.8 8,832.9 
1979 12,638.4 4,911.1 
1980 2,184.9 5,327.2 
1981 15,248.8 7,139.4 
1982 19,062.9 13,670.0 
1983 13,187.7 11,480.0 
1984 13,776.9 12,088.0 
1985 12,188.0 11,705.0 
1986 16,322.0 11,278.0 
1987 10,086.3 10,140.0 
1988 2,493.7 10,391.0 
1989 7,407.2 18,487.0 

SOURCE:Chino Basin Waterraster Annual Reports. 
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TABLE 12.3 

Chino Basin Production, Imports, and Total Water Use, 1975-1989 
(acre-feet) 

Year Production Imports Total water use 

1975 175,757 49,383 225,140 
1976 181,017 57,686 238,703 
1977 173,355 55,765 229,120 
1978 154,675 61,567 216,242 
1979 141,750 75,864 217,276 
1980 140,566 70,727 211,293 
1981 144,416 77,765 222,181 
1982 137,532 67,491 205,023 
1983 122,635 76,000 198,635 
1984 132,799 99,257 232,056 
1985 134,870 92,952 227,822 
1986 136,113 114,624 250,737 
1987 147,068 126,493 273,561 
1988 152,402 116,175 268,577 
1989 143,998 135,626 279,624 

SOURCE:Chino Basin Watermaster Annual Reports. 

respective annual shares of the basin safe yield only in the first year of 
operation under the judgment. 

At the same time, the monitoring task in Chino Basin, with its hundreds 
of parties, has been considerably more challenging than in other adjudicated 
basins. The initial installation of meters on all wells has proved problematic. 
Originally, all wells were supposed to be metered by June 30, 1979, the end 
of the second year of operation under the judgment. The process of metering 
has taken much longer. In the 1988-89 water year, the appropriative pool 
offered to pay all of the overlying (agricultural) pool's assessments in 
exchange for the transfer of all of the unpumped safe yield water of the over
lying (agricultural) pool. In order to ve~ify the amount of unpumped safe 
yield water, however, the appropriative pool established a compliance proce
dure for meter installation, testing, and repair required by watermaster regu
lations. The California Attorney General's office offered to assist in informal 
enforcement proceedings against 142 noncomplying members of the over
lying (agricultural) pool, before the initiation of legal proceedings by the 
watermaster's attorney. In May 1989, the Watermaster Advisory Committee 
accepted the offer of assistance (Chino Basin Watermaster, 1990: 18). 

Table 12.3 shows the anticipated conversion of water production from 
the overlying (agricultural) pool to the appropriative pool. In 1977-78, 
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the respective percentages of water production from the basin by the 
overlying (agricultural), overlying (nonagricultural), and appropriative
pools were 54.3, 6.5, and 39.2 percent. In 1988-89, those percentages were 
32.5, 2.5, and 65.0 percent. Transfers of unpumped safe yield from the 
overlying (agricultural) pool to the appropriative pool have allowed the
latter to increase its annual groundwater production by about 30,000 acre
feet since the first transfer in 1983-84 without having to pay for 30,000
acre-feet of replacement water purchases each year.

These transfers have moved water production in Chino Basin from 
lower- to higher-valued uses. Regardless of one's opinion of the water
master's practice of allowing MWD to store tens of thousands of acre
feet of water in the basin, allowing the parties to store and transfer water 
also promotes efficient use of the resource. 

The Chino Basin management program has accomplished supply
management objectives at very low costs to water users. The costs of the 
three-year Chino Basin adjudication have been estimated at $750,000-850,000.
This works out to about $5 or $6 per acre-foot of adjudicated right for each 
water right owner (Lipson, 1978: 83). Spread over thirteen years of operation
thus far, the adjudication has cost each water rights owner less than 50 cents 
pe,: acre-foot per year. Administrative costs in Chino Basin have been small 
per acre-foot, as well. The administrative expenditures of the Santa Ana
River Watermaster and of the Chino Basin Watermaster have each amounted 
to less than a dollar per acre-foot over this period. Table 12.4 shows the 

TABLE 12.4 
Chino Basin Watermaster Budget and Expenditures, 1978-1989 (dollars) 

Total Administrative Replenishment

Year Revenues expenditures expenditures expenditures
 

1978 608,765 339,310 38,310 300,472
1979 802,085 82,029750,771 668,742
1980 941,576 860,185 55,362 
 804,823
 
1981 1,088,781 1,066,265 
 50,354 998,031

1982 1,299,049 1,287,098 41,853 1,225,245

1983 1,088,781 1,066,265 40,029 
 998,031

1984 1,407,763 1,497,503 119,813 1,377,690

1985 1,991,828 1,977,597 112,910 1,864,687
 
1986 2,471,719 2,541,405 124,550 
 2,416,855

1987 2,178,907 2,196,169 114,007 2,082,162

1988 2,797,852 2,481,282 
 57,257 2,427,983

1989 2,377,938 1,272,871 a 83,869 1,153,069 a 

(continued) 
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TABLE 12.4 (continued) 

Administrative 
budget 

1978 53,800 
1979 107,700 
1980 80,275 
1981 96,950 
1982 80,075 
1983 91,575 
1984 73,675 
1985 128,760 
1986 128,300 
1987 120,325 
1988 96,030 
1989 131,435 

Administrative 
expenditures 

38,310 
82,029 
55,362 
50,354 
41,853 
40,029 
119,813 

112,910 
124,550 
114,007 
57,257 
83,869 


Administrative Administrative 
expenditures expenditures 
per acre-foot per acre-foot 

0.25 0.18 
0.58 0.38 
0.39 0.26 
0.35 0.23 
0.30 0.20 
0.33 0.20 
0.90 0.52 
0.84 0.50 
0.92 0.50 
0.78 0.42 
0.38 0.21 
0.58 0.30 

a. Purchases of some replenishment water were deferred in anticipation of a new and more advantageous
 
MWD pricing structure to take effect during the 1989-90 water year.
 
SOURCE: Chino Basin Watermaster Repors.
 

revenues and expenditures of Chino Basin Watermaster operations; nearly 
all expenditures have been for replenishment water purchases. 

Chino Basin continues to urbanize. The number of pumpers, espe
cially in the overlying (agricultural) pool, has declined since 1978 in the 
wake of continuing urbanization. A recent "Notice of Motion" to parties 
was sent to 462 addresses. At one time, there were 3,000-3,500 production 
wells in Chino Basin; today, there are about 900-1,000. 

Basin governance and management in the Chino Basin and in the 
other basins of southern California continue to evolve, but the evolu
tionary process is not always smooth, and the management programs 
are not self-executing. Numerous possibilities remain for making mistakes. 
Basin governance and management continue to demand skillful artisan
ship and careful attention to basin conditions and circumstances. 

NOTES 

1. Civil Case 164327 in the Superior Court of the State oi California in and 
for the County of San Bernardino. 
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2. The reallocation provisions included a land-use conversion process allow
ing an appropriator serving an area previously devoted to irrigated agriculture
to report the land-use and water-service changr to the watermaster. The water
master verifies 'he change, calculates the location's average annual water use
during the previous five-year period, and allocates the unused safe-yield water
to the affected appropriators, up to half of the average annual amount of water
actually applied to those lands during the previous five years. This allows unused 
water rights to "change hands" without really doing so (which would be in viola
tion of the law of water -ights), but to do so at a rate that still reduces overall 
demand on the basin. 

3. In addition, the judgment provides for appropriative pool members to be
charged a "facilities equity assessment," to finance any additional facilities needed
to import water and to make in-lieu replenishment payments to appropriators
who take imported water instead of pumping groundwater. 

4. The first reappointment of the Chino Basin Municipal Water District was
made with the unanimous support of the Watermaster Advisory Committee. The
second reappointment was endorsed by a majority, but not all, of the Advisory
Committee members, reflecting some water users' discontent. Still, the district 
appears likely to continue to serve as Chino Basin Watermaster. When asked in
1988 about the prospects for continued reappointment of the district as water
master, the chief of watermaster services at the district replied, "Who else would 
do it?" 

5. It should be noted that having the water table near the land surface creates
additional concerns: swampy conditions may develop, water may seep into
building basements and other excavations, and soil liquefaction may occur in the 
event of an earthquake (obviously a matter of particular concern to southern
Californians-the March 1, 1990, earthquake, which registered 5.5 on the Richter
scale, was centered just north of Upland along the fault zone that forms the
northern boundary of Chino Basin). 

6. Jenifer Warren, "Water Peril Cited for Two Counties," Los ,aigelesTimes,
September 12, 1990, p. A-3. 
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Evaluating Performance 
Can "Chaos" Work? 

The basin governance and management systems described in Part 2 are 
certainly complex. In evaluating their performance, however, the rele
vant question is whether and how well they achieve certain outcomes
in other words, whether this "chaos" works. Answering that question
involves assessing and comparing the performance of the seven manage
ment programs described in Part 2 (nothing that can be called a
"management program" has bepn developed and implemented in the 
Mojave River case). Three key performance issues will be addressed: 

1. Whether management arrangements developed through evolutionary 
processes and crafted by local water users perform well, where per
formance is assessed on the basis of several criteria. 

2. 	 Whether management arrangements that preserve the yield and 
storage capacity of basins are more efficient than the alternative 
approach of depleting the basins and replacing them with other sup
plies and storage. 

3. 	Whether basin management under a single agency without an adju
dication and limitation of pumping rights performs better than basin 
management that relies on complex interorganizational arrangements 
and the adjudication and limitation of pumping rights. 

As in the discussion of individual basins in Part 2, the order in which 
performance criteria are examined does not reflect a ranking of their impor
tance. Compliance comes first, principally because users must comply to 
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some extent with the management programs before their effectiveness, 
efficiency, equity, or adaptability are relevant questions. 

Compliance 
Compliance is measured indirectly, by how often water users have failed 
to meet requirements or have violated limitations that management 
arrangements place on them. By these measures, compliance in the seven 
managed basins has been extraordinarily high. In the seven basins with 
operational management programs, compliance has been so high that 
sanctions have never yet been assessed, even though thousands of 
operators have been involved and in some cases up to forty years have 
passed since management programs were adopted. The one lingering dif
ficulty in compliance with a part of one of the basin management systems 
was described in Chapter 12, concerning the metering of wells in the 
Chino Basin. Enforcement proceedings may be undertaken there. 

This hig'. rate of compliance seems to be due primarily to two factors, 
which can be mentioned briefly here but will be eiaborated in the next 
chapter. First, management programs in the seven basins were generally 
perceived as fair and worthy of compliance because they had been 
developed by the water users. Second, each management program 
included some form (and sometimes multiple forms) of monitoring, which 
encouraged compliance by making previously unnoticeable actions 
noticeable to fellow users. For example, in an annual report, the Central 
Basin Watermaster noted the repeated tardiness of a couple of users in 
submitting groundwater production reports during the management pro
gram's first five years of operation: "Of the number of parties who have 
been guilty of not submitting their reports on time, two parties, namely 
Frank J. Ross and Oriental Foods, Incorporated, have been chronic 
offenders. Continued laxity. . . could result in Superior Court pro
ceedings for contempt" (1970: 8). The reporting of the failure to observe 
the rules apparently sufficed, and the backup threat of sanctions was not 
employed. The next annual report indicated no difficulty in receiving pro
duction reports from these or other parties. 

Effectiveness 
As staled in connection with West Basin in Chapter 6, water users in most 
of these basins originally undertook collective action not in order to 
enha' -'eefficiency of water use or to implement an "optimal" manage
ment regime, but to keep the water supplies on which they depended 
from being destroyed altogether. Water users had to work hard in most 
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cases just to keep conditions from worsening as a result of depletion or 
degradation. Therefore, before we evaluate how well the basin manage
ment program.s have operated with respect to the kinds of efficiency and 
equity criteria economists and political scientists tend to focus on, we 
should assess whether and how well those programs have achieved the 
results intended by the people who designed and implemented them
in other words, whether they were effective. 

The risk of depletion can be reduced by augmenting local water sup
plies, by restricting demand on local supplies, or both. Water users in 
all seven managed basins have augmented local water supplies by insti
tuting natural and artificial replenishment programs, and by acquiring 
access to imported water for direct use. Several southern California com
munities formed the Metropolitan Water District of Southern California 
(MWD), which conveys California's share of Colorado River flows to the 
region. Virtually all of the territory within the seven managed basins has 
been annexed to MWD, which has made Co!oiado River water available 
in southern California for fifty years now. Southern California water users' 
associations, municipalities, and special districts also supported the 
development and construction of the State Water Project, which has 
conveyed northern California water to the south for twenty years now, 
supplementing the imported supplies from the Colorado. 

Users in particular basins or watersheds have taken other actions to 
augment local supplies. Clearly, the city of Los Angeles increased local 
water supplies to the ULARA with the construction of the Los Angeles
Aqueduct to Owens Valley and Mono Basin. Water agencies in the San 
Gabriel and Santa Ana River watersheds have relied on reclaimed waste
water as a replenishment water source. Also, the interbasin adjudications
in the San Gabriel and Santa Ana River watersheds guaranteed minimum 
inflows to their lower areas, which improved the local supplies available 
to downstream users by ensuring that deficiencies in flows from upstream 
would be "made up" in later years. 

By successfully augmenting their water supplies, users have accom
modated the growth in total water use in the seven managed basins 
without depleting the natural local supplies. Total annual water use in 
the seven basins as of 1985 was close to 2,450,000 acre-feet. Approximately
1,030,000 acre-feet of this use was met from local groundwater supplies. 
More than half of total water use in the seven managed basins is met by
imported and reclaimed water supplies. If the augmentation efforts had 
been ineffective, current water use rates would be depleting local ground
water supplies at a rate in excess of one million acre-feet per year (in which 
case they almost certainly would have been destroyed by now), or it would 
have been necessary to restrict total water use in the region to less than 
that of 1945. 
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Augmentation has been coupled with a reduction or limitation of 
demand on local supplies in six of the seven managed basins. This com
bination of improving supply and limiting demand has reduced the risk 
of depletion in those six basins. In the Raymond, West, and Central 
basins, pumping was limited to a fixed amount corresponding to some 
estimate of what those basins could sustain. Groundwater extractions in 
those three basins have remained steady or declined since the determina
tion and limitation of pumping rights took effect. In the three more recent 
adjudications-Main San Gabriel Basin, Chino Basin, and ULARA
pumping is limited to an annual operating safe yield set each year in 
accordance with water supply conditions. Groundwater extractions in 
those three basins exhibit greater variability from year to year, but are 
maintained within certain ranges. Groundwater production has risen 
slightly in the Main San Gabriel Basin, declined slightly in the Chino 
Basin, and fluctuated about a mean in the ULARA. 

The limitation of demand in these six basins demonstrates clearly that 
the risk of depletion has not been reduced by relying solely on what 
Trelease (1980: 685) described cynically as the "California solution" to 
water supply problems, namely, pouring some water on them to make 
them go away. In each of the six basins except Raymond, supplemental 
water supplies became available a decade or more before the limitation 
on demand, but pumping continued to increase. Demand limitations 
negotiated by the water users in the six adjudicated basins forced them 
to rely on more expensive imported water supplies rather than deplete 
the local groundwater sources. 

Of the cases included here, only Orange County has relied entirely 
on the augmentation of water supplies to reduce the risk of depletion 
of local supplies. Pumping rights have not been determined and limited 
in Orange County. Although the Orange County Water District's pump 
tax authority theoretically enables it to curtail demand by raising the cost 
of pumping, in practice it has chosen to use the pump tax to generate 
enough revenue to purchase and spread imported water to offset the over
draft caused by groundwater extractions in excess of the basin's 150,000 acre
foot safe yield. Pump tax rates have not been high enough to curtail demand 
effectively; groundwater production in Orange County has fluctuated in 
response to basin conditions, but the overall trend has been upward. 

Orange County water users have not been induced to switch their 
base supply from groundwater to imported direct service water to the 
degree that users in Central and West basins (which are similarly situated 
physically) have been. Instead, Orange County water users have relied 
primarily on groundwater while purchasing replenishment water to make 
up the overdraft. This has worked so far, but the last five years have been 
extremely dry in southern California, and the question that remains for 
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Orange County is what would happen in a longer or more severe drought.
With no limitation on pumping, with groundwater less expensive than 
imported water for direct use, and with imported replenishment water 
less available and more expensive, the Orange County basin faces a greater 
risk of depletion during an extended dry cycle. 

Degradation of water quality also has been checked in the seven 
managed basins. In large measure, the institutional arrangements in the 
seven managed basins have done so by establishing a governance struc
ture for taking collective decisions and actions on behalf of water users, 
by developing some degree of control over pumping, and by taking steps 
to reduce and prevent groundwater depletion. 

In the three coastal basins-West, Central, and Orange County-the
depletion of local groundwater supplies resulted in seawater intrusion that 
threatened to degrade groundwater quality and render the basins unusable. 
In each case, water users and the jurisdictions they created and supported
devised and implemented barrier projects along the coast that have operated
effectively to halt the intrusion. The Orange County Water District "drought
proofed" its freshwater barrier by developing its Water Factory 21, which 
provides purified wastewater for barrier operations. This has reduced Orange
County's risk of further saltwater intrusion to a greater extent than in the 
Central and West basins, where the barriers are still operated with treated 
imported water, which is very expensive and also could be cut back in a 
severe drought. The Central and West Basin Water Replenishment District,
which is responsible for the barrier projects in those two basins, has sought
authority to use reclaimed wastewater in the barriers, which would reduce 
operating costs and more nearly ensure water availability. 

Incidents of groundwater contamination in the Main San Gabriel, Chino,
and San Fernando (ULARA) basins can be traced to overlying land-use prac
tices that preceded basin management programs; so at a superficial level 
those programs did not prevent the contamination of water supplies. What
 
they did do, however-by augmenting water supplies from different sources
 
and controlling pumping-was mitigate the dangers associated with the con
tamination incidents. If water consumers 
in those three basins had depended
entirely on local groundwater supplies that were still being depleted, the 
contamination problems discovered over the past decade or so would have 

morebeen even serious. Moreover, the presence of governance systems
charged with maintaining basin water conditions has provided a substan
tial part of the institutional capacity for redressing water-quality problems. 

Efficiency in Administration: Basin Management Costs 
Of course, compliznce and effectivenes.s in the seven managed basins say
little about whether they operate efficiently. If the high compliance and 
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effectiveness of these management programs are purchased at an exces
sive cost, there may be strong reasons for questioning the quality of their 
"performance." Efficiency has different meanings, two of which are used 
in this chapter. This section examines the costs of the basin nanagement 
programs per acre-foot of water obtained from each of the seven managed 
basins. Such figures provide some indication of the magnitude of basin 
management costs in absolute terms, and some basis for comparing the 
costs of basin management in the seven managed basins. 

The costs of particular interest here are those incurred by water users 
in preserving and managing the groundwater basins. Therefore, basin 
management costs are assumed to include watermaster service expendi
tures (where applicable), water replenishment expenditures (where appli
cable), and adjudication costs (where applicable). Despite the importance 
of supplemental water supplies to these management programs, property 
taxes paid to MWD and its member agencies are not included in the 
calculations of basin management costs, for two reasons. First, since essen
tially all of the area of the seven managed basins is annexed to MWD 
and some MWD member agency (either a city or a municipal water 
district), including the taxes paid to MWD and its members would not 
help to distinguish among the basins. Second, since the entire area would 
have to be annexed to MWD and some member agency if local ground
water supplies had been destroyed and all water in the region came from 
imports, including property taxes paid to MWD and member agencies 
does not distinguish between the situation with basin management and 
the situation without basin managemPnt.I 

Watermaster expenditures for the Raymond, West, Central, Main San 
Gabriel, San Fernando, and Chino basins are taken from the annual water
master reports in those basins. Similarly, water replenishment expendi
tures for the West, Central, Main San Gabriel, San Fernando, Chino, and 
Orange County basins are taken from the annual watermaster reports 
and the annual reports of the Central and West Basin Water Replenish
ment District and the Orange County Water District. Expenditures cited 
below are all for 1985, except of course for the adjudication costs, which 
were incurred earlier. 

Deriving the adjudication costs for the adjudicated basins requires 
some calculation. Even though the cou,'* costs, reference costs, and legal 
and engineering fees have long since been paid in the adjudicated basins, 
simply treating all adjudication costs as having been paid in the past and 
therefore no longer affecting basin management costs would provide an 
unfair comparison with a nonadjudicated basin such as Orange County. 
There is no disputing that adjudication is expensive, and Orange County 
water users have avoided this expense, on the theory that "adjudication 
never produced a drop of water." Their approach to basin management 
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should be compared with the situations in which adjudication expenses 
were incurred in order to see the savings realized by Orange County.

Therefore, adjudication costs have been included by amortization. 
Taking the best estimates available of the total adjudication costs for each 
adjudicated basin ($300,000 in Raymond, $3,000,000 in West, $450,000
in Central, $1,000,000 in Main San Gabriel, $2,000,000 in San Fernando,
and $850,000 in Chino), suppose that the parties had borrowed the money 
to pay the entire cost of the adjudication up front, and then made annual 
payments each year to pay off the loan. Using a fifty-year loan period
and a conservative interest rate of 5 percent (reflecting the years in which 
the money would have been borrowed-1937, 1945, 1955, 1962, 1968, and 
1975), we obtain an annual payment for the adjudication that can be 
divided by 1985 groundwater extractions to obtain a current adjudication 
cost per acre-foot of groundwater in those basins.2 These adjudication 
costs are presented in Table 13.1. 

The adjudication costs can be combined with the other basin manage
ment costs to produce a total basin management cost per acre-foot. The other 
basin management costs were calculated by dividing total 1985 expenditures
for administration and replenishment by the number of acre-feet of ground
water produced that year. (In the Main San Gabriel Basin, however, where 
the structure of the management system introduces much greater variability
in replacement water and makeup water expenditures, a five-year average
for the period 1983-1987 was used instead, because 1985 was an exceptionally
low-expenditure year and would have artificially underscated basin manage
ment costs there.) 

TABLE 13.1
 
Amortized Adjudication Costs and Basin Management Costs of
 
Groundwater Production, 1985 (dollars per acre-foot per year)
 

Amortized adjudication Basin management
Basin costs costs 

Raymond 0.46 3.50 
West 3.18 77.40 
Central 0.13 73.77 
Main San Gabriel 0.22 15.47 
San Fernando 0.92 15.23
Chino 0.34 15.00
Orange County NA 151.79 

NA = Not applicable.
 
SOURCe: Author's calculations.
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Comparisons are presented in Table 13.1. We are unable to make 
efficiency determinations of the type that would indicate whether basin 
management costs are as low as they can possibly be in each of these 
basins, and there is no reason to presume that they are, but we can con
clude that the basin management costs being paid in each of the basins 
are reasonable in relation to the replacement cost of $240.00 for each acre
foot of water in 1985. 

It would not appear that Orange County water users have saved 
themselves much money by forgoing an adjudication and limitation of 
pumping rights. As noted at the end of Chapter 11, by avoiding a limita
tion on pumping, Orange County has had to invest much more heavily 
in additional spreading facilities to provide enough replenishment capacity 
to meet the annual overdrafting of the groundwater supply and has had 
to purchase more imported replenishment water, the cost of which has 
escalated sharply in the past decade. 

It bears noting that the Orange County basin management costs, 
stated in amounts per acre-foot, should not be read as indicating that 
groundwater producers actually pay $151.79 per acro-foot in addition to 
their direct production costs. If that were the case, Orange County 
pumpers would probably rely on imported water much more than they 
do. The Orange County Water District still raises a considerable portion 
of its revenue from property taxes, so property owners still subsidize 
pumping. When district expenditures are divided by total groundwater 
production, one obtains the $151.79 per acre-foot figure as the cost of basin 
management per acre-foot produced. Pumpers actually pay their direct 
production costs (estimated at $134 00 per acre-foot) plus the pump tax 
of $32.00, for a total of $166.00 per acre-foot, rather than $285.79 per acre
foot, which would be the cost if all basin management costs were paid 
by taxing pumping. 

Orange County basin management costs are best compared with basin 
management costs in the similarly situated Central and West basins. In 
West and Central basins, however, the replenishment district has main
tained very few staff and relatively modest office space and contracts with 
the county Department of Public Works for operation of the barrier projects 
and the artificial replenishment programs, and with the County Sanitation 
Districts for purchases of reclaimed wastewater. The Orange County Water 
District operates these programs with its own facilities and personnel. 

Raymond Basin and San Fernando management costs are especially 
low because there is neither a barrier project nor a basinwide artificial 
replenishment program there (some parties conduct their own water
spreading operations in return for pumping credits). Management costs 
in the Main San Gabriel and Chino basins also are lower because there 
are no barrier projects in those basins, and because purchases of imported 
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water for the artificial replenishment programs in those basins are not 
as large each year as in West, Central, and Orange County. 

Efficiency in Resource Use 
Even if basin management costs are fairly low, the question remains, are 
they worth it? This question pertains to another aspect of efficiency. Some 
economists have argued that overpumping a groundwater basin to the 
point of destruction, rather than restraining use and preserving the basin 
for a discounted future, may represent a rational choice. Having maxi
mized their wealth through short-term exploitation of the resource, 
pumpers can confront the task of acquiring a replacement water supply 
source later. 

Similar thoughts were expressed by a committee of the California 
legislature in 1962: 

The major impact of destroying a basin beyond any possible use is that 
all the water supply will have to be imported. Even in the West Coast 
Basin about 70 percent of the water used is now imported so that a shift 
of the remaining 30 percent from ground water to an imported supply
would not be catastrophic, provided the surface supply -s available 
(California Assembly Interim Committee on Water, 1962: 39) 

As noted in Chapter 2, these views tend to iocus soleiy on the value 
of a groundwater basin as a water supply source, and on the replace
ment of water supplies. On their own terms, then, they make some sense: 
if southern Californians had to replace their groundwater supply (at
approximately $125-150 per acre-foot production costs) treatedwith 

imported water (at $250 or so per acre-foot), the entire region probably
 
would not suffer an economic collapse.
 

Groundwater basins have value not only as sources of water supply,

however, but also as water storage and distribution facilities, regulating 
the variability of surface water supplies and providing water for peak and 
emergency use while base supply needs are met from surface and 
imported supplies. There is strong reason to believe that these uses of 
groundwater basins are their more valuable uses. 

Given the growth in total water use in the seven managed basins,
if southern California water users simply relied on their groundwater 
resources to meet daily supply needs, most (perhaps all) of those basins 
would have been destroyed by now. Had this occurred, the provision 
of a water supply to the population and commerce of these areas would 
have required importing direct-service water to meet 100 percent of total 
water use, as the Assembly Interim Committee on Water stated. Because 
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imported supplies are variable, however (that is, there are wet and dry 
seasons in each year and there are wet and dry years), and because water 
demand is variable (that is, water needs at the peak hour of the peak day 
of the peak season may be as much as twenty times the average rate of 
use), considerable investment in storage and distribution facilities would 
have been needed to provide southern Californians with all their water 
from imported supplies. Surface water storage facilities would have been 
needed to replace those provided naturally by the groundwater basins. 

In order to evaluate whether the price that has been paid for preserv
ing the groundwater basins has been worth it to the local users (that is, 
whether the management systems they have designed and implemented 
have been "efficient" interventions), we must compare the cosis they 
have incurred with the costs they would be incurring for their water 
supply if they had allowed the basins to be destroyed. Each year, the 
Orange County Water District publishes estimates of the direct costs of 
pumping groundwater, as well as the cost of treated imported MWD 
water. Assuming that the cost of pumping an acre-foot of groundwater 
is the same whether a well is located in Orange County or in Los Angeles, 
Riverside, or San Bernardino counties, we can adopt the OCWD 1985 
estimates of $134.00 per acre-foot for pumped groundwater, and $240.00 
per acre-foot for treated imported water. 

In order not to overstate the case, take the lowest estimate of the 
amount of surface storage capacity required to make up for the loss of 
the underground system. This is a Los Angeles County Flood Control 
District estimate, that storage facilities would have to be constructed 
equivalent to 16 percent of total water use. The lowest estimate available 
of the capital cost of constructing that amount of surface storage in each 
of the basins is also a Los Angeles County Flood Control District estimate 
of $57,440 per acre-foot ($16,000 per acre-foot in 1960 adjusted upward 
to 1985 by the all-item Consumer Price Index [CPI], which is a conser
vative adjustment since the price of land that would have to be acquired 
for the construction of such facilities in southern California has escalated 
faster than the all-item CPI). This construction cost can then be amortized 
at 5 percent per year over a fifty-year period, as was done with adjudica
tion costs earlier, to obtain an annual cost of the construction of the required 
surface storage. As a final conservative measure, no costs are included for 
annual maintenance of these surface storage facilities-that is, it is assumed 
that they never need cleaning, repainting, or repairs-and therefore they 
are treated as being equivalent to natural underground storage.3 

The results of these calculations are presented in Table 13.2. The 
calculations for Raymond Basin can be used to review how the cost 
estimates were made. In Raymond Basin, the current mix of groundwater 
and imported water is 54 to 46 percent. Calculating groundwater at $134.00 
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TABLE 13.2 
Comparisons of Water Costs with and without Management,
1985 (dollars per acre-foot) 

Estimated cost if 
all groundwater supplies 
and storage replaced by

Average cost imported water and
with basin manrgement surface storage 

Raymond 184.65 748.68
West 235.71 739.30
Central 224.85 739.94
Main San Gabriel 153.85 740.69
San Fernando 228.73 740.69
 
Orange County 267.93 
 740.21
Chino 192.46 740.69 

SOURCE: Author's calculations. 

per acre-foot plus the $3.50 basin management costs and imported water
at $240.00 per acre-foot, an average acre-foot of water in Raymond Basin 
in 1985 cost $184.65. 

If Raymond Basin water users relied entirely on treated imported
MWD water, they would have paid $240.00 per acre-foot for it, but they
also would have required 8,571 acre-feet of surface storage capacity (0.16
times total water use of 53,567 acre-feet), which, at $57,440 per acre-foot,
would have cost $492,318,240.00. Annual payments for this construction
would be $27,248,400.00, or $508.68 per acre-foot of water used. Adding
this to the $240.00 per acre-foot cost of treated imported water yields a
total of $748.68 per acre-foot of water in Raymond Basin. Since an acre
foot of water is the average annual demand for a five-person household, 
we can translate the difference between $184.65 per acre-foot under the 
current system and $748.68 per acre-foot under the alternative one as the
difference between an average monthly water bill of $15.00 and an average
monthly water bill of $62.50. 

Even with conservative estimates of the cost of replacing the ground
water basins in this study with surface storage and imported water, it 
appears that basin preservation has been an extraordinarily good bargain.
Water costs are considerably less than the costs the water users in these 
areas would be facing by now if the basins had been destroyed.

Preservation of the groundwater basins has been a good bargain,
but to what extent are basin users taking advantage of it? Efficiency 

http:27,248,400.00
http:492,318,240.00
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also involves allowing resources to shift from lower- to higher-valued 
uses over time, and taking advantage of a basin's valuable storage space. 
In four adjudicated basins of the San Gabriel River watershed, pumping 
rights were quantified, assigned to individual entities as property rights, 
and made transferable. Water users in those four basins can exchange, 
lease, or sell their pumping rights. During the operation of the manage
ment programs in those basins, water rights markets have been active, 
allowing pumping rights to move through marginal and voluntary 
adjustment from those who valued them less to those who valued them 
more. In those basins, the current distribution of pumping rights must 
be regarded as more efficient than the original distribution would be if 
it had been frozen in place and maintained through the present. 

The ULARA adjudication provided for a fairly intricate physical solu
tion that allows users to pump in places where they do not have recog
nized rights in return for compensating others, but this dces not provide 
for the transfer of pumping rights from one rights owner to another. The 
owners of overlying water rights in the ULARA can transfer their pump
ing rights along with their land, but this is a less efficient way of transfer
ring water rights. 

The Chino Basin adjudication improves upon the ULARA adjudica
tion by providing for the occasional transfer of unpumped safe yield from 
the agricultural pool to the appropriative pool. Also, members of the 
appropriative pool are allowed to transfer pumping rights among them
selves. As noted at the end of Chapter 12, these provisions allow water 
to move from lower- to higher-valued uses, but not through voluntary 
and marginal transfers among the full set of rights owners. Apart from 
the prov1 Aon for the transfer of unpumped safe yield between pools, 
overlying water rights still have to be transferred with the land in order 
to be transferred from one individual to another, which is less efficient. 

Because the Orange County management program has not included 
any quantification and assignment of pumping rights, those rights in the 
Orange County basin are not transferable at all, except by sale of the 
overlying land to which they are appurtenant. The effect of this system 
will be discussed further below in connection with distributional equity. 

Finally, with respect to efficiency in resource use, the conjunctive 
management programs in the Main San Gabriel, San Fernando, Chino, 
and Orange County basins make more efficient use of their respective 
storage capacity than do the fixed-yield management programs of the 
Raymond, West, and Central basins. Storing water underground in wet 
years for use in dry years, and encouraging water users to take more 
surface and imported water when it is plentiful and to pump more 
groundwater when it is not, capitalizes on one of the strengths of the 
groundwater resource. Restricting pumping to the same amount each year 
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regardless of basin conditions does not. There is evidence that water users 
in the Raymond, West, and Central basins are interested in modifying
their management programs to take better advantage of the ability to raise 
and lower allowed pumping amounts and to store water in the basin for 
later use, but they have not yet enacted such modifications. The ULARA, 
Main San Gabriel, and Chino basins have included provisions allowing
individual water users or overlying districts to store water in the basin 
for later use. Raymond Basin has selectively allowed the cities of Sierra 
Madre and Pasadena to save water in the basin. The Chino Basin Water
master allows parties to exchange their stored water. All of these are 
efficiency-enhancing arrangements. 

Equity: Fiscal Equivalence 
The first question in considering the equity of the basin management pro
grams is who pays the costs of basin management and whether basin 
management costs are apportioned in some relation to benefits received. 
This is the equity dimension known as "fiscal equivalence." The cost
sharing problem is not trivial; indeed, it is both vital and difficult if users 
are asymmetric (Blomquist and Ostrom, 1985: 388; Nunn, 1986). It has 
been argued that cost-sharing formulas are best worked out before deci
sions are taken regarding share assignments or supply levels, because 
cost-sharing arrangements worked out after benefits have been obtained or 
restrictions have been set in place take on the aspect of a zero-sum game,
where participants seek to minimize their contributions at the expense of 
others (Hardin, 1982: 91). in the adjudicated basins, cost-sharing formulas 
were developed either before or at the same time as basin management pro
grams, so users could anticipate the effects of various alternatives. 

In the Raymond, West, Central, Main San Gabriel, San Fernando, 
and Chino basins, management costs, including the costs of replenish
ment and injection water purchases, are paid by water users through 
assessments on pumping. These systems therefore appear to meet a basic 
criterion of equity, that the principal beneficiaries of the basin manage
ment systems should bear the costs of their operations. 

There are some variations on this general practice. The Raymond,
Main San Gabriel, and San Fernando basins come closest to having all 
basin management costs borne by water users in proportion to their 
reliance on the basins. In the West and Central basins, the capital costs 
of the construction of the spreading grounds and the injection barrier 
projects that protect those basins from seawater intrusion and enhance 
their fieshwater supply have been paid by property owners within the 
basins. In the Chino Basin, the appropriators pay virtually all of the costs 
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of the basin management program, whereas overlying agricultural users 
pay little or none of the administrative costs. 

As noted previously, the operating costs of the Orange County Water 
District are recovered from pumping assessments and from taxes on real 
property. At least a portion of the operating (as well as the capital) costs 
of the Orange County basin management program are borne by property 
owners rather than directly by water producers. 

Equity: Distributional Considerations 
Another question of equity is whether the benefits of basin management 
have fallen equitably across water producers. In each of the basinE, the 
number of groundwater producers has declined-the water industries in 
the basins have become more concentrated, as it were. The question now 
becomes how to evaluate such phenomena. 

There is no doubt that in the adjudicated basins, the adjudication 
process itself eliminated many of the small producers. They abandoned 
pumping rather than pay the costs of defending their right to a few acre
feet or less of groundwater. This occurred despite the fact that the pump
ing in most of these basins was sufficiently concentrated that a smaller 
group of larger pumpers could have curtailed their use and preserved the 
basins by their own actions. The impact of the production by small pumpers 
on aggregate groundwater production would have been minimal, and in 
the later adjudications of the Main San Gabriel and Chino basins, minimal 
pumpers were specifically identified and exempted. 

In most of the basin adjudications, however, the parties sought to 
define the rights of all pumpers and to spread the costs over all of them, 
even though many smaller ones were eliminated as a result. Those small 
pumpers, had they not been eliminated, could today still be pumping 
their 1 or 2 acre-feet per year and enjoying the lower cost and (in most 
places) higher quality of the ;roundwater instead of using more expen
sive imported water. This is reflected by the fact that more small water 
users have continued pumping in Orange County, where there was no 
intrabasin adjudication of rights. 

If the criterion one uses to evaluate the distributional consequences
of the actions in the various basins is the effect on the small as opposed 
to the large producers, one would conclude that Orange County's 
approach has been considerably more equitable than that of the adjudi
cated basins. Small producers have not been chased out of the ground
water industry in Orange County and continue to derive substantial 
benefits from being able to pump their own groundwater rather than hav
ing to purchase water from others. 
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Not all of the reduction in the number of small pumpers can or should 
be attributed to the adjudication process, however. Many small pumpers 
in southern California during the middle decades of this century were 
agricultural water users. As the region urbanized, many of these water 
users sold their farmland to developers and would not have been pump
ing groundwater any more, regardless of the onset of adjudications. This 
is reflected in the fact that the number of small producers in Orange 
County has declined over time as well. And in each adjudicated basin, 
the number of parties owning rights has continued to decline since the 
adjudication. In other words, parties who acquired decreed pumping 
rights nevertheless have disposed of them subsequently. 

This raises another distributional consideration. In a-dition to the 
issue of whether large pumpers could have suffered the smaller ones to 
continue pumping by omitting them from the assignment of rights (which 
they could have), there is the issue of whether the value of pumping rights
has been reflected appropriately in the various basins. As noted in 
Chapter 12, Chino Basin water users were rather emphatic about want
ing their pumping rights defined and assigned as property rights so those 
rights would have economic value. In Orange County, the absence of an 
assignment of pumping rights means that those rights in Orange County
remain usufructuary and hence untradable. Small pumpers continue to 
pump, but it is unclear whether they do so because they prefer their 
groundwater rights to whatever compensation they could receive for them 
or because the current system does not allow them to receive anything 
in exchange for giving up their right. 

Conclusions are therefore mixed on the distributional consequences 
of the actions taken in the basins. Adjudication undoubtedly eliminated 
several small pumpers who could have been exempted, and the absence 
of an adjudicaiion in Orange County likely accounts for the continued 
presence of 250 relatively small pumpers there. The number of Orange 
County basin users pumping 25 acre-feet per year or less nevertheless 
declined from 780 in 1970 to 250 in 1985. All that can be said of the 530 
small producers who gave up pumping in those fifteen years is that they 
received no compensation when they stopped, even though their stop
ping benefited other pumpers. 

Adaptability 
All of the basin governance and management systems devised thus far 
in the seven managed basins have proved adaptable to changed condi
tions and new ideas about basin management. In the six adjudicated 
basins, the courts have retained continuing jurisdiction to oversee and 



316 Dividing the Waters 

modify the judgments. The first basin to develop its basin governance 
and management system-the Raymond Basin-already has modified its 
judgment twice to change the management program and the basin gover
nance structure. 

Governance structures have changed within basins and from one 
adjudicated basin to another. In the Raymond Basin, the Southern District 
office of the California Department of Water Resources originally served 
as watermaster, and the role was purely that of a monitor of the judg
ment and an accountant for water production and exchange. In the West 
and Central basins, the Department of Water Resources plays a role similar 
to its original role in Raymond Basin, accounting for water production 
and transactions, but the water producers also established the Central 
and West Basin Water Replenishment District as a policy-making body 
to coordinate basin replenishment and the work on the saltwater intru
sion barriers, in the San Fernando Valley, the accounting and policy
making roles were united in an individual watermaster chosen by the 
court with the approval of the water producers, who operates with the 
advice and consent of an advisory committee composed of water producer 
representatives. In the Main San Gabriel Basin, a multimember court
appointed watermaster composed of representatives of water producers 
and overlying water districts serves as the policy-making and accounting 
body for the basin, and in turn contracts out the accounting functions 
to one of the overlying water districts. The Raymond Basin water pro
ducers then followed this example, replacing the Department of Water 
Resources as watermaster with their own Raymond Basin Management 
Board consisting of producers' representatives and contracting out the 
accounting function. In the Chino Basin, the board of directors of an 
overlying water district serves as the watermaster with both policy-making 
and accounting responsibilities and is advised by a committee of producer 
representatives on policy while delegating most of the accounting func
tions to the district staff. 

Adaptability has emerged as a conscious element of institutional 
design in basin management programs. The basic approach to basin 
management has changed dramatically from Raymond Basin to Chino 
Basin. The conscious effort to build adaptability into institutional design 
is best seen in the more recently developed arrangements-the Main San 
Gabriel, Chino, and San Fernando (ULARA) basins. Use of the concept 
of operating safe yield has allowed water users in those basins to respond 
to changed conditions of water supply, including both severe drought 
and relative abundance, by adjusting the demands they place on the 
natural water supply system. This provision contributes to the "ultra
stability" of the management systems in those basins. 
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Adaptability to particular problems and circumstances may be one 
of the strengths of self-governing arrangements designed and imple
mented by those who must live with them. In the governance and 
management of groundwater supplies in California, what some perceive 
to be ad hoc and uncoordinated arrangements may appear to others as
"a well-developed and diverse system" (Lipson, 1978: 1) that has 
"developed. . . under laws and institutions adapting to changing 
conditions and circumstances" (Phelps et al., 1978: 2). A number of 
"innovative concepts developed" by local efforts "to meet a wide variety 
of water supply and waste disposal needs" have a!so been identified 
(Peters, 1972: 196). A choice in favor of local self-governance therefore 
may represent a preference for adaptability and innovation, rather than 
either a no-action groundwater management system or mere chaos. 

NOTES 
1. The 1992 MWD property tax rate has been declining anyway, and as of 1992 

is $0.0087 per $100 assessed valuation, or about $17.40 per year on a $200,"C'0 house. 

2. This is a long loan period, but the Raymond Basin adjudication began in
1937, so we cannot use a shorter period if we wish to compare bsin management 
costs as recently as 1985. 

3. To indicate how conservative this estimate is, the California Department
of Water Resources in 1963 published the following estimates of the capital costs 
and annual maintenance costs of a 500,000-gallon (approximately 11/2 acre-foot)
elevated storage tank: capital costs, $125,000; annual costs, $6,000. (California
DWR, 1966a: 239) Adjusted upward for inflation, these estimated costs would 
be substantially higher than the ones used here. 

The Three Valleys Municipal Water District (which overlies parts of the Main 
San Gabriel and Chino basins) has been constructing a lined and covered earthen 
surface storage re:;ervoir with a capacity of 8 million gallons (approximately 24 acre
feet) on 21/2 acres of district-owned land. Construction of the reservoir costs 
approximately 20 cents per gallon, or $1.6 million-$66,000 per acre-foot. If the 
district had not already owned the land for the reservoir, it would have had to pur
chase it at about $500,000 per acre, which would have added another $1.25 million 
to the cost of the reservoir and raised the per acre-foot cost to about $120,000.
The lined and covered earthen reservoir is less expensive to construct than other 
surface storage methods: steel tanks cost 27 to 48 cents per gallon, and concrete 
tanks 32 to 57 cents per gallon. 
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Institutional Development 
and Human Action 

The southern California institutions compared in Chapter 13 seem to 
demonstrate surprising performance and adaptability. This small number 
of cases cannot prove any geneial proposition, but they do appear to refute 
some of the blanket propositions discussed in Part 1 such as that there 
is no groundwater management in California, or that effective ground
water management requires a central public manager, or that the alter
native to "regional master plans" and "water czars" is "chaos." At a 
minimumr, it seems clear that these diverse institutiona! arrangements
should not be simply written off is chaos. 

Since the basin governance and management systems developed by
southern California water users do not involve a regional master plan or 
a water czar, they challenge our understanding. How can they seem to
perform so well when confronted with relatively daunting problems of 
resource use and preservation? This question is especially acute since com
parison suggests that the most successful and sustainable cases are those 
in the San Gabriel River watershed, which has no watershed authority, 
no regional superagency, and no dominant user. 

The institutional arrangements described in Part 2 evolved from 
processes of human pr_-,blem solving over a number of years. The con
ceptual framework used here to explain their development characteiizes 
it in terms of deliberate choices made within constraints by human beings
with limited capabilities in a changeable world. In this view, institutional 
arrangements are designed, redesigned, adapted, and eliminated over 
time as part of a problem-solving process. 

7" 
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Institutions as Human Artifacts 

Institutional arrangements and their performance are often analyzed with 
the aid of models that represent ideal arrangements. To assess institu
tional performance as "suboptimal," for instance, means having some 
conception of "optimality." Where does this conception of optimality 
come from? Typically not from direct observation, since it is a sobering 
fact of life that analysts of human social behavior, especially human 
political behavior, rarely observe optimality occurring in actual situations. 
Usually, an analyst's conception of optimality comes from a model, an 
idealized representation of a situation. This is among the most useful func
tions of models in the social sciences: they offer glimpses of various 
optima, such as "efficiency," or "equilibrium," or "Pareto-optimality," 
or "justice as fairness." 

Models often tie concepts of optimality to a particuidr institutional 
structure, which is itself idealized. For example, optimal allocation of 
resources occurs in a system of private property rights combined with 
a perfectly competitive market in equilibrium. Or, optimal groundwater 
management results from a "comprehensive" groundwater management 
program efficiently administered by a central public authority. 

These optima linked to institutional structures sometimes become the 
basis for policy prescriptions (Ostrom, 1990). The result can be a kind 
of structural determinism: fix the structure and reap optimality. A model 
may demonstrate that, given a system of private property rights and a 
competitive market (and perfect information and participants who never 
make mistakes, and so on), an efficient equilibrium will ensue. Policy 
analysts translate: if you want an efficient equilibrium, create a system 
of private property rights and a competitive market, and an efficient 
equilibrium will follow. Another model demonstrates that, given an 
integrated legal-rational hierarchy (and disinterested top decision makers 
with complete, undistorted information and individuals who follow the 
rules, and so on), efficient policy making and administration will ensue. 
Policy analysts translate: if you want efficient policy making and admin
istration, establish an integrated legal-rational hierarchy. 

What can be puzzling about these prescriptions is that the optimal out
comes apparently will be achieved regardlessof what people think and do. In the 
actual development and implementation of institutional arrangements for 
resolving problems in actual setings, imperfect information, uncertainty 
about present and future states of the world, and the presence ani unpredict
ability of people cannot be assumed away. Often, these matters .e the very 
essence of the problematic situation people are trying to resolve. 

To borrow from an old joke, this is like applying to the problem of 
opening a can a model thaz begins, "Assume a can opener. .... " 
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Resource policy prescriptions based on models that assume that the 
resource is unproblematic and that all individuals already know every
thing are not so much wrong as the, are fundamentally irrelevant. 
Statements such as "Effective management policies need to be simple,
flexible, equitablh and inexpensive to administer" (Knapp and Vaux, 1982:
61) send researchers and policy makers on a quest for the public policy
equivalent of the Holy Grail. Demsetz (1969: 1) has contrasted this''nirvanaapproach" with "a comparative institutionapproach in which the
relevant choice betweenis alternative institutional arrangements."
Alchian (1950: 220) adds: "What really counts is the various actions 
actually tried, for it is from these that 'success' is selected, not from some 
set of perfect actions." 

An important implication of the cases presented in Part 2 is that it
is preferable to proceed from a conception of intelligent but fallible human 
beings having to figure out what is happening in a problemtic situation
and attempting to work through solutions within a context of previous
actions and existing institutional arrangements. In such a world, it matters 
tremendously what people think and do. Although more complicated, 
this approach may be more appropriate.

The problem is not iust one of prescribing actions based on an
assumed ideal set of institutional arrangements. At a deeper level, the
problem resides in trying to explain the development and performance
of institutional arrangements while assuming away the processes by which 
human beings struggle to create them. Another important implication of
the cases is that neither institutional structure nor contextual factors (nor 
even their combination) determine the actions that will be taken or the 
success of those actions. The development of institutional arrangements
for solving collective problems, and the implementation and performance
of such arrangements, still depend to an irreducible degree on what people
do. This leaves elements of indeterminacy in all explanations (and cer
tainly in all predictions) of situations involving human behavior (Nelson

and Winter, 1982: 
 370). Explanations that regard institutional arrange
ments as "given" or exogenous, as "induced" or determined, as mere

instr',iments of manipulation and dominance or the "congealed prefer
ences" of a dominant interest, or as the results of a random process of
trial and error will not suffice for our purposes.


The actions in the San Gabriel and Santa Ana 
 River watersheds,
especially in the Coastal Plain basins in Los Angeles and Orange counties,
indicate that even in physically similar, neighborng basins facing similar 
threats over the same period, individuals can develop substantially differ
ent responses, and both can work reasonably well. The 1955-1975 San
Fernando Valley adjudication illustrates what extremc turns events can 
take, first in one direction and then the opposite, as a result of decisions 
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made by a few individuals. And perhaps best of all, the Mojave River 
case shows the possibility that a program that is within an eyelash of being 
implemented may be derailed because of mistakes made during its 
development and hostility between its proponents and opponents. 

This indeterminacy in human affairs is not amenable to smoothing 
out with the assumption that it results from random processes. There is 
more to human action than mere trial and error. Conceiving of institu
tional development as an evolutionary process of problem solving with 
a significant role for entrepreneurial skill incorporates adjustment to 
changed conditions and correction of earlier errors over time, while leav
ing open the possibility that some changes may be too wrenching and 
some flaws fatal. 

I am not attempting to mount a critique of the use of simplification an1 
assumptions in explanations. But what can be simplified or "assumed" 
depends on what one is trying to understand and explain (Field, 1979: 66). 
If we are interested in understanding the creation and transformation of 
institutional arrangements, we must employ conceptual tools that allow 
us to treat institutions as endogenous and problematic entities. Economists 
who have attempted to study technical and economic change have found 
that they could not do so within a framework of analysis that treated 
technology as a "given" (Nelson, 1987), capital structure as determined 
(Lachmann, 1978), and the problem of equilibriun as finding the optimal 
allocation of resources once all information is known (Hayek, 1945). It 
may be useful to assume a "given state of technology" when construct
ing a static equilibrium model, but not when constructing an explana
tion of economic change (Alchian, 1950: 220n). 

Similarly, in political theory and policy analysis, it may be useful for 
some purposes to assume a given set of institutions, as when calculating 
the likely effect of a proposed policy on individual behavior, but not if one 
is attempting to understand and explain the development and perfor
mance of institutional arrangements over time (Runge, 1984: 154; Bromley, 
1989: 252; Eggertsson. 1990: 282; Ostrom, 1990: 50). Understanding insti
tutional development and change entails thinking about institutional 
arrangements as the deliberate creations of human be tngs oriented toward 
some purpose or purposes and operating at multiple levels of action. 

Human Action as Intentional Problem Solving 
under Constraint 
Human beings are conceived here are acting intentionally to try to solve 
problems. This conception accords with Jon Elster's (1983: 20) characteriza
tion that the "basic building block of the social sciences, the elementary 
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unit of explanation, is the individual action guided by some intention," 
and with Ludwig Lachmann's (1986: 49) assertion that "all human activity,
unless prompted by ingrained habit of mind or guided by routine, is 
problem-solving." 

Intentionality and Problem Solving 
If neither structure nor context determines outcomes, and it still matters 
what people think and do, then analysts cannot make normative evalua
tions of degrees of success or failure in an indeterminate human realm 
without attending to what it was that individuals were attempting to 
accomplish or avoid. To assess one of the cases presented here as a 
"failure," for example, implies an understanding of how the participants 
approached each other and what they were trying to do. Were they try
ing to accomplish something, ana if so, what? Ifthey were trying to 
accomplish something, did they faii because of mistakes they made or 
because of change0 in circumstances that rendered it impossible for them 
to accomplish what they intended? Moreover, were different participants 
trying to accomplish contradictory purposes, and to what extent does that 
account for the outcome? The answers to questions such as these have 
considerable significance for the conclusions we draw, and the applica
bility of those conclusions to other situations. 

These observations apply to evaluating apparent successes, as well. 
A groundwater basin may be managed very effectively, but the distribu
tion of pumping rights is highly concentrated. Does this represent a fair 
distribution based on historical use, or a "water grab" during the develop
ment of the management system? Did the smaller agree to theusers 
distribution of pumping rights, or were they coerced? Did the water users 
organize and use public sector institutions to facilitate and z Iminister an 
equitable management plan, or out of a "rent-seeking" motive .oenhance 
their own value at the expense of the general welfare? The answers to 
these questions would affect profoundly an analyst's evaluations, and 
the answers depend on inferences about participants' intentions. 

Although it is unwise to accept unquestioningly the declared inten
tions of actors in social situations, it is equally unwise to ignore such 
declarations. Social scientists must develop an understanding of the 
intentions of actors, and in so doing must find ways to take into account 
actors' statements of their intentions without being taken in by them. 
Actors' declarations of their intentions need to be considered and should 
be taken seriously if matched by their actions and rejected if not. 

Social scientists stand in a different relation to their subjects than, 
say, entomologists do with a colony of ants. Human subjects are not just 
engaged in social behavior. They are engaged in self-conscious social 
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behavior. Human beings, except when engaged in reflexive or purely 
habitual behavior, tend to be engaged simultaneously in acting, analyz
ing their actions, and trying to explain their actions. This is especially 
the case when people are engaged in more challenging endeavors that 
require interpersonal communication and coordination. Frohock (1987), 
in trying to modify the interpretation of "rational" behavior to make it 
more broadly applicr,.ole to associational behavior, refers to "reason
giving" rationality: the tendency of rational actors in social settings to 
base their actions upon choices for which reasons can be supplied that 
make sense in a particular context. 

When people appear to have been engaged in self-conscious social 
behavior, especially arduous behavior over a long period of time, their 
own analyses and explanations of what they are doing and what they 
are trying to do provide important insights into their behavior. If their 
actions comport with their explanations, both can be taken seriously. If 
their actions do not comport with their explanations, this, too, is impor
tant in developing an explanation of what is occurring or has occurred. 

The southern California cases provide examples of individuals who 
worked for years (sometimes decades) to develop and implement basin 
governance structures and management systems. These individuals fre
quently and repeatedly attempted to articulate what they were trying to 
do, how successful their efforts were, what impeded their progress, and 
when they erred. The attorneys who worked in several of the cases-such 
as Kenneth Wright, James Krieger, Arthur Littleworth, Donald Stark, and 
Susan Trager-have written descriptions and evaluations of the 
arrangements worked out in the basins. Likewise, engineers and geolo
gists such as Harvey Banks, Max Bookman, John Mann, and Thomas 
Stetson, have contributed several addresses and writings reflecting on 
the governance and management systems, the reasoning behind them, 
and how they have performed. Association members, board members, 
district managers, and other participants-such as Carl Fossette, Ben 
Haggott, Alfred Jorgensen, Mel Blevins, and Duncan Blackburn-have 
written, testified, and spoken at conferences about their experiences, 
accomplishments, and frustrations in devising the institutional a;range
ments in the cases presented here. Their observations and reflections have 
been incorporated into my explanations of what transpired in the cases. 

Constraints on Individual Problem Solving: 
Bounded Rationality 

Viewing human activity as intentional problem solving refers only to the 
purpose of behavior, not the outcome. It does not mean that people solve 
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problems automatically, consistently, or optimally. While human beings
engaged in processes of institutional development are conceived as pur
poseful and self-interested, and intelligent and capable of learning, they 
are also constrained by limits on their capabilities and limits imposed by
the physical world, and are therefore prone to error. The institutional 
arrangements they create in attempting to solve collective problems have 
intended and unintended consequences and often fall short of optimality
when measured against models in which constraints have been removed 
or assumed away (Ostrom, 1990: 14).

People make their institutions, but they do not make them just as 
they please. The physical world imposes limits that individuals apparently 
cannot change even if they wish, and even if they try (gravity, mortality,
and so on). Other aspects of the physical world are subject to change without 
warning, and without regard to whether the changes are desired by human 
beings or compatible with their plans (weather, natural disasters, and the 
like). Human problem solving involves navigating within a physical world 
that offers opportunities, obstacles, and uncertainties. 

Other constraints arise in the capabilities of human beings. On the 
whole, people are neither as smart as they think they are nor as dumb 
as they sometimes look. The human organism is "a choosing, decision
making, problem-solving organism that can do only one or a few things 
at a time, and that can attend to only a small part of the information 
recorded in its memory and presented by the environment" (March and 
Simon, 1958: 11). There is what Ronald Heiner (1983) has called a "gap"
and what Charles Lindblom (1990) has called a "tragic discrepancy"
between the competence of human beings and the difficulty and com
plexity of the tasks they face. People never have all the information they
need, and yet they are unable to process all the information they have. 
They are capable of understanding, and of misunderstanding, themselves, 
each other, and the physical world. 

This "bounded-rationality" approach differs in important ways from 
others employed in analyzing collective problem-solving situations, 
especially the neoclassical view of "economic man." Among the key
points of Hayek's critique of that view was that its assumption of iden
tical, fully informed, flawlessly calculating individuals collapsed the 
task of modeling collective problem solving into the modeling of indi
vidual problem solving. He argued that this could not be done effec
tively. Not only does all of the information needed to solve collective 
problems not exist in a single mind, it cannot be given to a single mind 
(Hayek, 1945). 

Other analysts have added that these shortcomings are not redressed 
by plugging "costly information" or positive transaction costs into the 
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modeling of situations still animated by economic man. Nelson and Winter 
(1982: 66) point out that costly information makes only a quantitative 
rather than a qualitative difference if individuals still are viewed as
"perfect mathematicians" with unlimited information-processing capabili
ties. Such individuals still could make unerring investments in acquiring 
additional information, then reduce all uncertainties to maximum likeli
hood estimates, and proceed on the basis of their common best estimate 
to define and implement optimal strategies. Again, collective problem 
solving reduces to individual problem solving. 

The concept of transaction costs, vital to understanding social behavior 
and the emergence of nonmarket institutional arrangements such as the 
firm, nevertheless does not provide an adequate understanding of institu
tional development if it remains coupled to the conception of economic 
man. As the literature reviewed and summarized by Eggertsson (1990: 
102n) points out, the actions of economic man are always efficient, even 
with the presence of positive transaction costs. If institutional arrange
ments are developed and sustained, their benefits will have exceeded the 
costs; if not, the costs will have exceeded the benefits. Of this sort of 
analysis, Field (1979: 57) stated succinctly, "In accounting for both, it 
explains neither" (see also Bromley, 1989: 5). 

To examine institutional development with a conception of human 
action as boundedly rational problem solving brings into focus addi
tional difficulties, as well as opportunities. Boundedly rational individuals 
do not optimize in the general sense of surveying all possible alterna
tives and anticipated consequences and then selecting the best option 
(Alchian, 1950: 211; Eggertsson, 1990: 77). This does not mean that we 
must drop the assumptions that individuals are rational and self
interested; we still can assume that people are rational in Popper's 
sense of "acting in accordance with the situation" and self-interested 
enough to choose their best option if they know the alternatives and their 
consequences. Rather, we need to recognize that the best option is 
generally not known in advance, nor is the situation fully understood, 
and individuals usually have to expend effort in finding out what it is 
(Lachmann, 1978: 3). 

There are two hindrances here for boundedly rational individuals. 
The first is not knowing in advance the desired outcome or solution. As 
jazz artist Humphrey Lyttelton reportedly said, "If I knew where jazz 
was going, I'd be there already" (Elster, 1983: 9). The second hindrance 
is not knowing what actions will lead to the desired state of affairs even 
if it were foreknown. Armen Alchian (1950: 218n) offers a different 
analogy: "The situation is parallel to trying to control the speed of a car 
by simply setting hy hand the indicator on the speedometer." Instead, 
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the challenge of learning to drive a car is to operate its various components 
so as to reach and maintain the desired speed.

As several analysts have described, boundedly rational individuals 
attempt to overcome the hindrances created by the lack of knowledge
of their situations, options, and likely consequences by searching for addi
tional information. Because their information-gathering and information
processing capabilities are limited, individuals typically engage in limited 
searches (see, for example, March and Simon, 1958: 140; Nelson, 1987: 21;
Lindblom, 1990: 7; Ostrom, 1990: 209).

Although limited, search activ'C'y il effective problem solving is not
blind (March and Simon, 1958: 140). Search activity tends to focus on
other situations or experiences that appear nearby in place or time. Similar
looking problems experienced in the recent past by oneself or by neighbors 
are likely to shape the understanding an individual has of a situation and 
to bias the selection of alternatives for action. Actions that seem to have
been successful in the past or for someone else are likely to be copied
in the hope they will yield success again (Alchian, 1950: 218).

Limited search is quite rational, but still can result in decisions being
taken on fault, premises, and individuals still will be prone to error. Seiz
ing upon the similarities between two situations, individuals may overlook 
a crucial difference that causes a successful strategy in one to yield failure
in the other. Actions taken at one time may be attempted again at another 
but executed differently, and the difference in cxecution may produce
a different outcome. Out of these variations come frustration, failure,
surprise, improvement, success, confl,ion-in varying degrees and com
binations. These outcomes were certainly realized by those in the San
Fernando and Mojave River cases who tried to apply a formula from
 
neighboring basins.
 

Collective Problem Solving 
In developing institutional arrangements-rule structures for coordinating
the behavior of multiple individuals-human beings are engaged in col
lective problem solving. All of the problems and opportunities involved
in individual problem solving with bounded rationality are radically com
pounded in collective problem-solving situations. 

When the situation is not fully known, how it is understood can (and
likely will) differ from one individual to another, even after some search
activity (Alchian, 1950: 216). "Some individuals simply see things about 
a problem, or about a possible solution, that others don't see; what is 
seen may or may not be actually there" (Nelson, 1987: 118). Interaction 
between such individuals can be constructive ("two heads are better than 
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one"). It also can be conflictual ("too many cooks spoil the broth"). In any 
given collective problem-solving situation, "there is inevitable disagree
ment about what is the best course of action to take, and about who will 
be right about the matter this time" (Nelson, 1987: 119), and a considerable 
proportion of the process will be devoted to reconciling alternatives or 
choosing among them. 

Communication therefore becomes essential for disseminating informa
tion and signaling intentions in collective problem-solving situations. Yet, 
communication among individuals with imperfect information and imperfect 
information-processing capabilities also is a source of difficulties. Communi
cation methods must be established among participants in interdependent 
situations; it cannot be assumed that communication is immediate, perfect, 
and without cost (Blomquist and Ostrom, 1985; Blomquist, 1987a). 

In the water resource arena, empirical observation has established 
that the "first response in most areas to some type of water problem is 
the creation of a water association to provide a forum for discussion" (Coe, 
1986: 15). Certainly, that was the case in several of the basins described 
in Part 2. One Central Basin participant even stated that the "primary 
purpose" of the development of basin governance structures was "to 
reduce friction and increase rapport among water users of a water supply 
that is in critical demand" (California DWR, Central Basin Watermaster 
Report, 1970: 1). 

Coping with Constraint 
Uncertainty is significantly greater in collective problem-solving situations 
if the problems are not fully understood, if individuals differ in their 
perceptions of the problems and which actions to pursue, and if commu
nication is problematic-all of which are reasonable expectations. Under 
such circumstances, participants in an interdependent situation may also 
be expected to become concerned about the unpredictability of other 
participants' actions. 

Reliance on Rules and Norms for Ordering Behavior 

The fact that human behavior is indeterminate presents as great a problem 
for human beings dealing with each other as for analysts. In order to make 
plans and choices, actors need to reduce indeterminacy (including the 
gap between stated intentions and actual behavior) to a manageable level. 

Several analysts have proposed that it is precisely this indeterminacy 
that encourages people to develop and rely on norms and rules for order
ing their behavior and making their actions predictable. Heiner (1983) 
identifies "the origin of predictable behavior" in the effort to deal with 
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uncertainty and unpredictability. Alchian (1950) suggested that boundedly
rational individuals may be more likely to cope with uncertainty by adopt
ing relatively persistent "modes of behavior" in dealing with a certain
problematic situation rather than making continuous marginal adjust
ments in each period based on some optimization criterion. March and
Simon (1958: 4) point to the functional utility of organizational "roles"
for enhancing predictability in an interactive environment: "Not only is
the role defined for the individual who occupies it, but it is known in
considerable detail to others in the organization who have occasion to
deal with him." Runge (1984: 155) emphasizes the incentive of individuals 
who might reap advantages from collective action to establish institutional 
arrangements to coordinate their expectations about each others' behavior. 
Over time, uncertainty is reduced as institutions coordinate expectations
and their operational qualities become known (Eggertsson, 1990: 72).

There seem to be strong incentives in human social life to develop 
means for making behavior predictable and binding people's behavior 
to their stated intentions. Rules are developed, sometimes evolving from
convention and sometimes from reflection and choice, for regularizing
conduct. Thus is the game of chicken turned into the flow of traffic. Con
tracts are used, whereby parties consent to be coerced into performing
in accordance with their stated intentions. Thus are the taking of property
and the making of promises turned into enforceable exchange. Through
these processes of making behavior predictable, neither indeterminacy 
nor the need for human choice is eliminated (contracts are still breached,
accidents still occur), but both are reduced. 

Problem Solving as an Evolutionary Process 
People also cope with uncertainty and unpredictability by exploring alter
natives and takirg actions cautiously and incrementally, adding experi
ence to their information base as they proceed. Rather than aim for "a
solution," the problem solver "tries a step toward amelioration, a step
very likely containing a significant element of failure but leaving the situa
tion open for another, now better informed step" (Lindblom, 1990: 219).
Ideas are confronted with experience. How one's actions affected and 
were affected by the characteristics of the physical world can be reviewed 
to see if the outcomes were desirable, and to revise estimates of the
physical world. Expectations about the behavior of others are confirmed
and reinforced, or contradicted and revised. Feedback is obtained from
experience and experimentation, through a process that is not "mere"
trial ind error, but "trial-and-error learning" (Ostrom, 1990: 34). People
"do what they have learned and then learn what they have done" 
(Lindblom, 1990: 221). 
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Many questions are embedded in any collective problem-solving 
process: what do we know, what do we need to learn, how can we find 
out, how do we communicate, how do we decide, who goes first, how 
do we make assurances with each other, how do we check each other, 
and so forth. Much like the search process described above, people 
involved in a collective problem-solving process are likely to rely on some 
previously created, familiar, and workable institutional arrangements for 
addressing some of these questions (for example, alphabetical order, 
majority rule, seniority, raising hands, drawing lots) while devising new 
means for others. In the course of making changes, interacting with each 
other, and learning from experiences, people engage in problem solving 
and in revising their equipment for doing so. 

These means of coping with the uncertainties involved in collective 
problem solving, through the sequential developmeni of institutional 
arrangements, suggest a path dependence to institutional development 
analogous to evolutionary processes (Ostrom, 1992). Nelson and Winter 
(1982) proposed evolutionary explanations for understanding technical 
and economic change, which Elinor Ostrom (1990) compares with institu
tional change. Elster suggests that when, as in technical and institutional 
change, radical uncertainty and games without solutions are added to 
situations animated by rational-choice models of individuals, "the result 
is close to chaos. Out of this chaos the evolutionary theories emerge as 
the more likely to explain actual technical progress" (Elster, 1983: 12). 

Careful consideration of context becomes especially important, as it 
is vital to know where action is occurring in terms of process as well as 
time and place. Abstractions from context can lead to faulty analysis, 
because differences in context are likely to influence the institutional 
arrangements established by people engaged in problem-solving pro
cesses: "Different rules are established and modified for different com
munities; the fact that many rules appear to evolve or appear to be culture 
bound or appear to be inappropriate for the current state of technologies 
reflect these contingent characteristics of rules" (Sproule-Jones, 1989: 53). 

One of the most important conclusions of this study is that there is 
no formula for governing or managing groundwater basins, in southern 
California or elsewhere. It is easy to conclude from a study of the San 
Gabriel River watershed that water users in the Raymond, West, and 
Central basins developed the answers for problemn of overdraft and 
degradation, and to evaluate as faulty any other systems that departed 
from that approach. Water users elsewhere in southern California did 
this, and so did i. Careful examination of the successful but different 
governance structures and management systems in the Main San Gabriel, 
San Fernando, Orange County, and Chino basins helps to dispel the 
notion that there is a formula. Nothing more powerfully dispels that 
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notion, however, than the fate of the attempts to apply the San Gabriel 
formula in the San Fernando and Mojave River cases. 

An evolutionary perspective on problem solving and institutional 
development implies neither teleological explanations of what has 
occurred to date nor predictions of convergence to a single form. While 
"the process of institutional development is an evolutionary process... 
in which the conditions of each day arise from the actual circumstances 
of the preceding day and in which uncertainty abounds" (Nelson and 
Winter, 1982: 404), the ideas of intentional problem solving, experimen
tation, and learning from search and experience leave prospects for 
creativity, as well as for gradual learning through the accumulation of 
experience and the continual limited search of the environment. 

Conceived as an evolutionary process of deliberate choice within con
straints, institutional development follows the normal course of economic 
and political life, in which some behavior is adaptation and "muddling 
through," but also in which intentional efforts at problem solving, 
building on experience, and coping with uncertainty and constraints pro
duce new methods and designs. In the applied context of water resources,
"while the management process appears to be largely inluctive, the fact 
is that many of the rules, principles and standards that influence the out
come of incremental water management decisions and actions are deduc
tive, even innovative, in character" (Weatherford, 1990: 13). In the cases 
in Part 2, water users adapted existing practices and institutional arrange
ments to their needs but also developed new arrangements tailored to 
their circumstances, including new legal doctrines and organizational 
forms. Water users crafted new types of governmental organizations to 
encompass groundwater basins and watersheds, and nongovernmental 
water associations that crossed jurisdictional boundaries and encompassed 
numerous organizations as members. For example, enumerating the 
membership of the West Basin Water Association and the Central Basin 
Water Association, Fossette (1961: 91) placed their combined membership 
at "105 member agencies, including representatives from 27 cities, 9 public 
water districts, 24 water companies, and 45 industries." Existing organiza
tions thus became the component features of these new organizations. 

Social Capital and an Institutionally Rich Environment 
The idea of "social capital" (Coleman, 1987) enriches the understanding 
of institutional development as an evolutionary process. At each level 
of action, people draw upon, and add to, the stock of social capital when 
engaging in collective problem solving through institutional development. 
Social norms and shared values are important components of social 
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capital, permitting social interactions to take place more predictably and 
productively and requiring fewer investments in explicit rule design
and less reliance on policing arrangements. Institutional arrangements 
developed and experiences accrued in the course of collective action are 
other important components of a community's social capital.

The process in Figure 14.1 illustrates the development of informa
tion about a problem and the design of institutions for collective response.
When first confronted with a change in their conditions and circum
stances, or with an incompletely understood problem, individuals engage
in a limited search of the environment (including the recent past as well 
as similar or tamiliar situations in the present). In so doing, they draw 
on previously created instruments and procedures for gathering, classi
fying and storing, disseminating and retrieving, and pooling information. 
The information developed about their own problem, and any innova
tion in the means by which they acquired it, then constitute additions 
to the set of instruments and procedures for gathering, classifying and 
storing, and disseminating and retrieving, information. 

As their understanding of the problem they confront improves, indi
viduals may attempt to design new institutional arrangements for order
ing their relations with each other and responding to the problem as they
understand it, or they may adapt existing institutinal arrangements to 
their circumstances in light of the revised understanding of the problem.
Frequently, they do some of both. In devising and adapting institutional 
arrangements for response to the problem, individuals again diaw on 
existing institutional arrangements for assistance, for ideas about what 
to do or what to avoid. This may range from copying an existing institu
tional arrangement (such as a contract) essentially unchanged to using
existing institutional arrangements (such as legislative or judicial procedures), 
to creating r.ew arrangements suited to the particular circumstances as they 

FIGURE 14.1 
A Segment of an Evolutionary Process of Institutional Design 

Drawing Upon/Making Additions to 
Stock of Social CapitalI I 

Awareness of Search*/Seeking Institutional Revised 
Problem -- of Needed -- Design/Redesign -- Awareness 

Information of Problem 

*Search is limited, likely to be affected by recent experiences and by experiences 
of neighbors in addressing similar, though nonidentical, circumstances. 
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are understood by the individuals involved. The institutional arrangements 
designed at this stage, as well as the experiences gained in adapting existing 
institutional arrangements to a different set of circumstances, become 
additions to the stock of social capital. 

With this conception of institutional arrangements as a form of social 
capital that individuals draw on and add to as they engage in problem 
solving, the idea of "an institutionally rich environment" acquires real 
significance. Individuals in an institutionally rich environment-where 
considerable investments have been made in diverse institutional arrange
ments for learning about and responding to problems-are likely to have 
considerable advantages in understanding and responding to collective 
problems (Nunn, 1986). 

Heckathorn and Maser (1990) refer to a "transaction resource frontier" 
representing the limits of a group's ability to resolve coordination, divi
sion, and defection problems. They incorporate within that concept the 
prospect that group members may invest in incremental additions to their 
transaction resources, thereby shifting their "transaction resource fron
tier" outward and enlarging their ability to resolve problems. This seems 
closely related to the idea of social capital that can be invested in and 
drawn upon in collective problem-solving efforts, and to the advantages 
gained by individuals in an institutionally rich environment. A group in 
an institutionally rich environment has a transaction resource frontier 
farther from the origin than a group in an institutionally poor environ
ment. In an institutionally rich environment, individuals with limited 
information-processing and communication capabilities coping with a 
changeable world should be able to perceive and employ more ways of 
acquiring needed information, more means of sharing costs and distrib
uting benefits, and more possibilities for overcoming problems. 

Institutional Change and the Levels of Action 
Conceiving of institutional development as an evolutionary process that 
occurs incrementally, depending upon and taking advantage of contextual 
factors and existing social capital, does not imply that the process is 
accidental. The conception remains within the framework of human 
action as purposeful, intentional problem solving. Evolution in a social 
perspective includes notions of selection through filtering and deliberate 
choice, rather than through random or uncontrolled processes (van Parijs, 
1981: 51-52). Harvey Mansfield, Jr., (1991: 9) states the contrast usefully 
and provocatively: 

When the institutionalist reflects on the staying power of institutions, 
he must admit the possibility that they were formed for a purpose. The 
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purpose may indeed have been an immediate response to provocation. 
. . . But what happens by accident can happen by intent.. . . The 
possibility of constitutional design must be seriously investigated and 
not quickly dismissed or referred ito another desk at which someone does 
political theory. 

One of the several important distinctions between evolutionary processes 
involving human action and those involving biological structures is that 
human beings are both the objects and the artificers of institutional arrange
ments. Human beings are able to alter their social behavior, their social 
organizations, and even the "rules of social organization," "unlike 
biologikal phenotypes which are stuck with their original set of genes" 
(Nelson, 1987: 14). In developing institutional arrangements, human beings 
operate at different "levels of action" (Kiser and Ostrom, 1982). 

The conception of leels of action is essential to an analytic understand
ing of institutional change as a deliberate process. This conception entails 
recognizing that all rules for coordinating individual behavior are nested 
within rules that specify how those rules may be changed (E. Ostrom, 1991: 
8). Human beings endeavoring to solve problems may find that prevailing 
rules or practices are inadequate for coordinating their behavior and may alter 
those rules or practices. If they change those rules or practices, they have 
taken action at one level designed to influence behavior at another level. 
Moreover, human beings engaged in collective problem solving may find that 
they lack adequate means for taking collective decisions at all. If they respond 
by forming a collective organization-by constituting an association, a club, 
a unit of government-with the ability to arrive at collective decisions, then 
they have taken action at still another level in order to authorize actions 
to be taken at another level that will influence actions at a third. 

These three levels of action are identified by Kiser and Ostrom (1982) 
as the operational, collective-choice, and constitutional levels. (Bromley (1989) 
identifies three nearly identical levels of action, naming them operational, 
organizational, and policy.) 

The operational level of action encompasses most of the ordinary behav
ior of individuals: production, exchange, driving down a street, pumping 
from a groundwater basin, playing baseball. The collective-choice level 
encompasses actions that set the rules for operational-level actions: establish
ing environmental regulations, consumer protection laws, traffic rules, 
pumping rights, the designated-hitter rule. The actions taken at the constitu
tional level establish the mechanisms and capabilities for taking decisions 
at the collective-choice level: creating and empowering a national or state 
legislature, a city council, a basin management board, the American League. 

It should be relatively clear that changes in rules at the operational 
level are expected to occur more frequently than changes in rules at the 
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collective-choice level, which in turn are expected to occur more fri-quen1tly
than changes in rules at the constitutional level (Ostrom, 1990; see also 
March and Simon, 1958: 170). It is equally vital to recognize, however, 
that changes can and do occur at all levels. People have preferences not 
only concerning outcomes at the operational level, but also about the terms 
on which choices are available, and the means by which decisions about 
those terms are made (Bromley, 1989: 6). 

Remaining clear about the levels of action is a challenge when analyz
ing the behavior of a group of individuals confronting complex problems.
Different levels of action do not imply different individual actors. The 
same individuals can switch back and forth among operational, collective
choice, and constitutional levels of action. They may do so without 
recognizing that the level of action has shifted, and analysts may not catch 
the shift, either (Ostrom, 1990: 50, 1991: 2). 

In the cases in Part 2, individuals took actions at all three levels in 
all eight basins. Associations and units of government were constituted 
to permit collective choices to be made among users of common water 
supplies. Collective-choice mechanisms were used to establish rules 
governing pumping rights, contributions to acquisition of additional water 
supplies, and sanctions for failure to comply. At the same time, indiviouals 
continued their operational-level activities: producing and purchasing water, 
growing crops, producing goods and services, paying taxes. 

Elii ior Ostrom has associated certain types of decisions and actions 
with the levels as defined by Kiser and Ostrom. Like production and 
exchange, dctivities such as appropriation, provision, monitoring, and 
enforcement occur at the operational level. Policy making, the taking of 
collective decisions about operational rules, and what is normally referred 
to as "management" occur at the collective-choice level. Governance, and 
the formulation and modification of collective decision rules, are deci
sions and actions at the constitutional level (Ostrom, 1990: 53). These 
classifications help, especially for our purposes, in distinguishing between 
"basin governance" and "basin management," but understanding the 
levels of action remains challenging. 

Environment, Context, and Constitutional Choice: 
The Importance of a Facilitative Political Regime 
The idea of actors operating at multiple levels, including a constitutional 
level of action, underscores the importance of contextual factors and 
the environment in which action occurs. The latitude of legitimate 
constitutional-level action available is particularly context-sensitive. 
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Part 1 of this study focused considerable attention on the physical, 
historical, and legal contexts in which the actions in Part 2 unfolded. Key 
additional factors should be recognized that have not been as thoroughly 
elaborated in the discussion of the cases in Part 2. These include the role 
and attitude of state officials in California during most of the period of 
institutional development, the characteristics of the water user commu
nities in southern California, and some particularly favorable aspects of 
groundwater basins. 

The attitude of California state officials toward local government in 
general and local management of water supplies in particular was impor
tant to the development of the management systems in southern California. 
In general, California has had a commitment to "home rule" in local affairs 
(Proposition 13 notwithstanding). In the management of groundwater 
supplies, this commitment translated into the state's willingness to refrain 
from adopting a statutory framework into which all management systems 
must fit, or forcing action in areas where delicate negotiations might be 
in progress. This forbearance was matched by a willingness to authorize 
arrangements that were developed and supported by local water users
what Elinor Ostrom refers to as 'a facilitative political regime" (1990: 137). 

The Institute of Public Administration (1987: 66-67) offered the follow
ing characterization of California's approach with regard to authorizing 
new water districts, and the reasoning behind it: "California leads the 
way in this area and authorized the creation of special districts specifi
cally tu deal with groundwater problems in the belief that the complexi
ties of groundwater management can best be dealt with by specialized 
units of government operating at the local or regional rather than the state 
level." The accuracy of the institute's characterization is affirmed by the 
following statement included in the 1962 report of the California Assembly 
Interim Committee on Water, in the midst of a period of active institu
tion building in southern California groundwater management: 

Water agencies expressed a strong desire to solve their problems 
themselves and to manage the ground water basins locally. The com
mittee agrees that local management is desirable and, as noted earlier 
in this report, provides simplified solutions to many of the ground water 
management problems. The water users have a choice of solutions available 
to solve theirproblems, andtheirpreferences in choosing solutions will assist them 
in fashioninga managemientprogram that will be locally acceptableandfinancially
within their means. (California Assembly, 1962: 46, emphasis added) 

As stated in Chapter 1, California's preference for local management 
did not reflect art attitude that groundwater resources were unimportant 
to the state. Indeed, the chairman of the above-quoted committee was 
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Assemblyman Carley V. Porter, who cosponsored the Burns-Porter Act 
(1959) authorizing the financing of the State Water Project; the Porter-
Dolwig Ground Water Basin Protection Law (1961) authorizing the Depart
ment of Water Resources (DWR) to conduct investigations of groundwater 
basins within the state and recommend to the State Water Resources 
Control Board (SWRCB) instances in which the SWRCB should initiate 
an adjudication; and the Porter-Co!ogne Water Quality Control Act (1969) 
authorizing the formation and implementation of water-quality control 
plans in each of nine regions of the state. 

The legislative legacy of Assemblyman Porter reflects the state's role 
as active facilitator of local management. In particular, the state's invest
ment in the Department of Water Resources and its activities represents 
a substantial commitment not just t allowing local management of water 
supplies, but assisting it. A state water agency like the DWR, with a staff 
of nearly 500 persons-including professional engineers, hydrologists,
planners and managers-"is not common," to say the least (Weatherford 
et al., 1982: 17). In addition to its hydrologic investigations, the DWR 
assisted with the development of the prototype barrier project in West 
Basin, acted as fact-finding referee in the early adjudications, and shares 
the cost with the water users of the watermaster service in the West and 
Central basins. 

California's facilitative political regime contributed significantly to the 
prospects for successful collective action by southern California water 
users, especially in their constitutional-level actions to form basin gover
nance structures for taking collective decisions about basin management.
The supportive attitudes of state officials, and the organizations estab
lished within state government to assist local water users in learning about 
and addressing their problems, are key elements of the institutionally rich 
environment in which water users designed and developed their institu
tional arrangements. The view of institutional development as human 
action must be informed by a recognition that actors' prospects for 
developing well-tailored and successfully performing institutional arrange
ments are a function not only of their own capabilities, but also of the 
environment in which they make their efforts. 

Understood within this conceptual framework, institutional develop
ment involves evolutionary processes of individual and collective problem 
solving under constraint, and at multiple levels of action. In some cases,
individuals may succeed in crafting institutional arrangements that are 
well-adapted to contextual exigencies. In other cases, they may fail owing 
to limitations on their capabilities that cause them to misperceive their 
situation or misapply the heterogeneous elements of physical, human, 
and social capital involved in collective problem solving. In still other 



338 Dividing the Waters 

cases, individua's' attempts to develop successful institutional arrange
ments may be blocked by environmental factors, such as a paucity of 
physical, human, or social capital or the presence of arrangements that 
inhibit flexibility or diversity in the creation of new arrangements or the 
adaptation of existing ones. 

In most of the cases in Part 2, large numbers of water users coped 
with complex problems over an extended period of time. They generally 
identified problems one at a time, in situations where information was 
extremely impacted and considerable investments had to be made in 
figuring out what was happening and who was involvcd. Many of the 
problems turned out to be interrelated, especially in the San Gabriel and 
Santa Ana River watersheds. Water users also worked under institutional 
constraints: the law of water rights exacerbated problems of overuse, the 
boundaries of existing political jurisdictions did not match basin bound
aries, the laws governing the creation of special water districts did not 
allow them to overlap certain jurisdictional boundaries, and procedures 
for acquiring access to additional water supplies were time-consuming 
and expensive (see Lipson, 1978: 3-5). 

As they worked on the problems they identified, water users in 
different basins reached different solutions. In some instances, they con
fronted institutional constraints and altered them, moving to a constitu
tional level of action to obtain the passage of new laws or amendments 
to existing ones, and using the courts to ratify agreements negotiated 
among themselves and to constitute basin governance. In other instances, 
they tailored institutional arrangements within the constraints and lived 
with them, compromising more desired outcomes in order to maintain 
progress, avert disaster, and live to fight another day. And most of the 
basin governance structures and management programs have been 
modified at least once, to correct a flawed aspect of the original design 
or to adapt to changed conditions and new ideas (Phelps et al., 1978: 2). 

The southern California cases suggest that all of these possibilities 
and outcomes of institutional development are best understood in terms 
of deliberate problem-solving action by boundedly rational individuals 
making deliberate choices within constraints. This conception offers 
greater prospects for real comparative analysis, allowing us to distinguish 
among problem-solving situations and account for differing outcomes 
without having to assume that human beings in some institutional envi
ronments are geniuses or angels while those in other environments are 
dolts or thieves. 
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Polycentricity, Entrepreneurship, 
and Performance 

The institutional arrangements for governing groundwater in southern 
California were deliberately created. Although they are diverse and complex,
there is an order to them. Ti ay are polycentric, self-governing systems.

The use of the groundwater basins, and the allocation of water sup
plies between basins in the same watershed, are governed by rules that 
were fashioned by the water users and their representatives and formalized 
in court judgments. Water users participate in the selection of members of 
boards that constitute, govern, or check watermasters or water districts that 
promulgate rules and regulations governing the behavior of the water users. 
Most of these water users are also members of associations that discuss basin 
conditions and management options. Several of the associational member
ships overlap; there is a network of water associations. 

The basin governance systems are nested within watershed gover
nance systems and integrated with other governance systems. Los 
Angeles, Orange, and San Bernardino counties have provided needed 
services and facilities. The Metropolitan Water District of Southern 
California (MWD) wholesales imported water in the three watersheds;
governed by a board composed of representatives of water districts and 
municipalities, MWD has adopted water pricing policies that have com
plemented local basin management efforts. The California legislature has 
played a crucial role in facilitating basin governance and management
through the passage of laws drafted by local water users to create special
ized jurisdictions and to elicit information about water conditions and 
use. The California courts assisted in compiling needed information
through the use of reference and discovery procedures, and made the 
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basin- and watershed-level constitutions that water users wrote enforce
able and adaptable through their continuing jurisdiction and the appoint
ment of watermasters to administer the judgments. The California 
Department of Water Resources, the U.S. Geological Survey, and the U.S. 
Army Corps of Engineers have also provided information and physical 
facilities. The more recent water-quality problems in the basins and water
sheds have involved yet another set of actors, among them the Regional 
Water Quality Control Boards, the California Department of Health 
Services, and the U.S. Environmental Protection Agency, with whom 
basin governance structures and management programs must now be 
integrated if they are to move beyond iiJentifying problems toward imple
menting solutions. 

Advantages of Polycentric, Self-Governing Systems 
Southern California water users invested heavily in supplying themselves 
with institutions that would link decision makers and the information 
they possessed together in ways that created a governance structure for 
the local water systems and that generated the additional information and 
communication required to deal with future changes in the environment. 
In so doing, they crafted a polycentric order that takes advantage of 
specialization and scale, solves complex problems within the constraints 
of limited human information-processing capabilities while at the same 
time enhancing their problem-solving skills through experience, connects 
individual behavior by coordinating their expectations reinforced by 
perceptions of fairness, and increases the prospects for innovation, adap
tation, and learning. 

Specialization and Scale 

Evidence from the growing body of literature on the organization and 
performance of public economies demonstrates that the governance of 
metropolitan areas can benefit from the presence of multiple providers 
and producers of services (for example, U.S. ACIR, 1987). As in private 
economies, advantages can be gained from functional specialization and 
from organizing activities on different scales, in accordance with their 
characteristics. Wade (1987) found similar benefits among the separate 
and specialized organizations in irrigation systems in Asia. 

Perhaps the strongest examples of polycentric systems among the 
cases in Part 2 are in the West and Central basins of the San Gabriel River 
watershed. At a minimum, the management system for these basins 
includes the West Basin and Central Basin Water Associations, the West 
Basin and Central Basin Municipal Water Districts, the Central and West 
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Basin Water Replenishment District, the Los Angeles County Department
of Public Works, the County Sanitation Districts of Los Angeles County,
and the Southern District Office of the California Department of Water 
Resources. The involvement of this number of organizations could easily 
appear to represent "chaos," or at the very least, inefficiency due to 
wasteful duplication and overlap.

But the governance structure and management programs in the West 
and Central basins do not reflect chaos or wasteful duplication and 
overlap. Rather, they reflect functional specialization. There is consid
erable specialization in the public economies of the Los Angeles, San 
Gabriel, and Santa Ana River watersheds, yet there is little true "duplica
tion" of services. Duplication would occur if the several agencies, water 
districts, watermasters, and water users' associations performed the same 
tasks, but they do not. In the West and Central basins, for example, there 
are water suppliers, project operators, two trade associations, a manage
ment group, and an auditor. The activities of these service providers
and producers are coordinated through interorganizational agreements 
governed by law. 

Polycentric systems allow water users to take advantage of differences 
in scale in the performance of separable tasks. The tasks in managing
water supply in southern California and elsewhere have different char
acteristics. Neither small-scale nor large-scale organizations can be fitted 
well to all of them. The systems developed by these water users compo! t 
with Olson's (1965: 172-73) assessment that "efficient government
demands many jurisdictions and levels." 

Some undertakings, such as large capital projects, call for large

entities: the State Water Project was planned and built and is operated

by the California Department of Water Resources, the Colorado River
 
Aqueduct by MWD, the Los Angeles Aqueduct by the Los Angeles
Department of Water and Power. Larger organizations also make sense 
for undertakings requiring professional expertise that may have to be used 
repeatedly in different situations: most of the hydrologic investigations
of southern California watersheds were undertaken by the California 
Department of Water Resources or the U.S. Geological Survey, each of 
which maintains a staff of professional hydrologists and engineers who 
can be dispatched to particular areas. This is more economical than hav
ing separate professional engineering staffs at the basin level. At the same 
time, the engineering aspects of particular basin management plans were 
usually handled by individual local professional engineers or geoil:, Its 
under contract with a district or association. 

At a somewhat less grand scale than the construction and operation
of aqueducts hundreds of miles long is the effort that goes into flood con
trol channels, spreading grounds, and smaller dams and debris basins. 
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Still, the equipment and expertise needed to perform these tasks sug
gest that economies may be gained by not having them separately 
organized for each basin. In southern California, county flood control 
districts typically have performed these functions. Similarly, the con
struction and operation of water reclamation plants can b, organized 
economically on a scale that overlaps individual groundwater basins but 
is smaller than the stafe, or even than 'he larger counties such as Los 
Angeles., Riverside, and San Bernardino. Special districts have typically 
been organized to perform these tasks. 

Basin policy decisions-such as how much replenishment water to 
purchase, how much water in storage to draw down or replace, or where 
to set the rates for taxing pumping this year-are best made through basin 
governance structures representative of, and responsive to, water users. 
When basins are interconnected in a watershed, water users may choose 
either to achieve watershed governance through the creation of a separate 
watershed-scale organization (such as SAWPA) or through interorganiza
tional agreements and representative structures such as the San Gabriel 
and Santa Ana River judgments and their respective watermasters. Either 
method can work, while leaving basin governance structures in place for 
taking policy decisions at the individual basin level (Stetson, 1982: 3-4). 

Organizing governance and policy making on different scales allows 
decision-making processes to include all and only those decision makers 
who are directly affected by the decisions. Important information about 
preferences and options is not excluded, and extraneous information is 
not included. Decisions of others in the community are not unnecessarily 
altered or disrupted (Nunn, 1986: 294). 

Because water users have taken advantage of the benefits of func
tional specialization and appropriate scales of organization, the results 
gained from these polycentric management systems are the opposite of 
what might be predicted by analysts who would characterize such systems 
as "wasteful," "uncoordinated," and "inefficient." Instead, the multiple 
organizations in the three watersheds contract with one another for the 
provision of specialized services and the coordination of activities and 
share facilities and staff in cooperative arrangements. As shown in 
Chapter 13, the administrative costs of these systems are extremely low. 

Administrative overhead tends to be reduced rather than magnified 
by these arrangements. For three decades, the Central Basin Municipal 
Water District and the Central and West Basin Water Replenishment 
District shared an office the size of a small house in Downey and shared 
a general manager and three clerical employees. The Main San Gabriel 
Basin Watermaster meets in the offices of the Upper San Gabriel Valley 
Municipal Water District, and purchases such staff services as it requires 
from the district. The Raymond Basin Management Board meets in the 
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offices of the Foothill Municipal Watr District and contracts with the 
Southern District Office of the Department of Water Resources for data 
collection and the preparation of its annual report. The San Gabriel River 
and Santa Ana River watermasters each have a mailing address, but 
virtually no overhead; the members are employed in other pursuits and 
are compensated for their time and travel when they need to meet. The 
office of the ULARA watermaster is in the Los Angeles Department of 
Water and Power (DWP), and the current watermaster is a DWP 
employee. The Chino Basin watermaster is on the Board of Directors of 
the Chino Basin Municipal Water District, and district personnel provide
staff support for the watermaster and the three pool committees. Indeed, 
among the seven successful cases, basin management costs appear to be 
highest in the Orange County Water District, which is the closest of any
of the seven successful management systems to being an integrated basin 
management agency-it maintains its own water reclamation plant, its 
own spreading grounds, its own staff of engineers, its own public infor
mation officers, and so on. 

This is not an ex post facto rationalization of the organization of the 
polycentric governance structures and management programs. It is impor
tant to remember that, for the most part, the water users who assembled these 
systems are the ones who bear the costs of their operation. Water users had 
a strong incentive to devise management systems that were not wasteful 
or inefficient, and they chose to craft them in these ways. Especially dur
ing the development of th rovernance and management systems in the 
Main San Gabriel Basin, ti San Fernando Valley Basin, and the Chino 
Basin, water users deliberately chose interorganizational arrangements 
instead of creating new water districts. 

Of course, this does not mean that users made no mistakes or com
promises in devising these systems, or that there is no fragmentation or 
duplication anywhere in southern California water supply management.
For example, the presence of three municipal water districts in the Main 
San Gabriel Basin (two of which are MWD member agencies and the other 
a State Water Project contractor) complicates basin governance and 
management with no clear offsetting benefits. 

Information and Computation 
The quality of decision making depends on the availability, use, and 
quality of the information that goes into this activity. Those attempting to 
resolve the toughest problems of resource management require con
siderable information, not only about the resource but about the users 
and their preferences (Nunn, 1986: 297-302). Institutionally rich environ
ments, such as those found in southern California during the development 
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and implementation of the governance and management systems there, 
provide a better information base for decision making and greater social 
capital to draw on in institutional design. Larger and more centralized 
systems have more difficulty collecting, acting upon, and communicating 
information, especially about complex problems and are more vulnerable 
to information losses (Nelson and Winter, 1982: 358-59; see also Hardin, 
1982: 182). 

Hayek viewed the market as a desirable polycentric system primarily 
because it was likely to elicit and make fuller use of available informa
tion, including both "general knowledge" and "the knowledge of the 
particular circumstances of time and place" (Hayek, 1945: 21; see also 
Nunn, 1986: 294). Lindblom (1990: 225) notes that the market mechanism 
"solves mammoth allocational and distributional problems without their 
ever appearing on anyone's desk or agenda." 

This observation extends to other polycentric forms of collective deci
sion making. Elinor Ostrom (1990: 17) concluded from her study of 
numerous common-pool resource situations around the world that those 
who use a resource year after year and depend on it in whole or in part 
for their life or their livelihood develop detailed and relatively accurate 
information about it. If this is the case generally, we can expect that, all 
other things being equal, rules made by the parties directly affected by 
them will be based on better information than rules imposed from out
side or influenced by unaffected parties (Nunn, 1986: 294-95; see also 
Uphoff, 1986: 23). "This suggests that the implementation of efficiency
compatible rules may be less important than the implementation of 
institutions that relate decision makers in ways that generate necessary 
information" (Nunn, 1986: 297; see also Lindblom, 1990: 225). 

The actions of individuals attempting to solve problems will obviously 
be shaped by their understanding of their situation. Full knowledge of 
their situation is not "given" to them. Among the most instructive aspects 
of the cases in Part 2 are the ways in which the institutional arrangements 
devised by water users at different times reflected their changing under
standings of their situations, and the learning they acquired along the way. 

Decision Making and Compliance: 

Self-Interest Rightly Understood 

The beneficial political effects of these polycentric systems are just as 
important as their beneficial economic effects. Water users in the success
ful cases repeatedly and purposefully chose decision-making processes 
that involved the organization and representation of diverse commu
nities of interest, and they elicited information from several sources 
in developing a shared understanding of water supply conditions and 
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problems. Water users also repeatedly chose decision-making processes
that required a consensus or a near-consensus rather than decision making 
by simple majority.

The best example of these processes can be seen in the repeated use 
of the courts and stipulations. Water users usually did not take issues into 
the courts in order to have them decided by a judge or jury, but in order 
to take advantage of the information-gathering processes of a lawsuit and 
the pressure of bargaining "in the shadow of the court" in order to 
negotiate a resolution of issues among tle affected parties. (Indeed, the
only adjudication decided by a judge was the botched 1968 decision in 
Los Angeles v. San Fernando, which was reversed on appeal.) Negotiating 
a stipulation means attaining a consensus or near-consensus of the parties,
however conflicting their interests may be initially. Water users repeatedly
opted for this process, despite tile fact that it often consumed several years
and considerable sums of money. Moreover, the stipulated judgments
they reached always included continuing jurisdiction by the court, which 
allows parties who may subsequently become dissatisfiee with the judg
ment or its administration to petition the court for relief or modification. 

The basin governance structures constituted by water users in the 
successful cases also show a preference for decision making by consen
sus. In the San Fernando Valley and Chino basins, any significant basin 
policy decisions must have the general approval of representative water 
producer committees. The three-member San Gabriel River Watermaster 
includes one member each chosen by tile Upper Area and the Lower Area 
each ytar, but the two areas have to agree each year on the nomination 
of the third (and potentially decisive) member. The five-member Santa 
Ana River Watermaster represents the four major water districts in the
watei'shed, and is obliged under the terms of the Santa Ana River judg
ment to take decisions unanimously. 

These decision-making processes have required water users to take
into account, and attempt to accommodate, one another's interests in 
order to reach any desired outcome. Water users in the San Gabriel River 
watershed frequently disagreed during the decades they spent construct
ing the governance and management systems there. Along the way, they
developed a norm of "not walking away from the table" (Fossette, 1986).
The plainest illustration of that norm was the lock-up session called in 
order to reach agreement in the San Gabriel River adjudication.

The decision-making processes and polycentric governance structures 
employed by the water users called on many individuals to play multi
ple roles over time, which required them to take each other's interests 
into account. At various times, an engineer might offer consulting ser.'ices 
to a water user, represenit that water user in negotiations, testify as an expert
witness, serve as a district manager or board member or watermaster, and 
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lobby the California legislature on a particular issue on behalf of all 
southern California water producers. Similarly, local attorneys at times 
represented water users and districts and also lobbied the legislature, city 
mayors and utility directors also served as officers of water users' associa
tions, and so forth. Most of the actively involved individuals at one time 
or another shifted from consultant to advocate, from advocate to manager 
or board member, and from principal to agent. 

These multiple links and multiple roles helped the participants under
stand one another's circumstances and recognize the importance of 
cooperation and coordination. In this way, the participants heightened 
what Tocqueville called the sense of "self-interest rightly understood," 
that is, self-interest that is informed and qualified by recognizing the need 
to take the interests of others into account. The many roles played by 
so many of the participants in these cases had beneficial political effects 
similar to those Tocqueville observed about the jury system, which places 
ordinary citizcns temporarily in the position of magistrate, requires them 
to learn something about the law, and obliges them to cooperate with 
a group of their fellow citizens in reaching a decision requiring consen
sus. In Democracy in America. Tocqueville described the jury system, partic
ipation in associations, and involvement in local government as three 
"free schools" in which Americans learn the behavioral and attitudinal 
prerequisites of a self-governing democracy. Since the water users in the 
successful cases presented here spent most of their careers participating 
in associations and local government, it is not surprising that they 
developed the skills of which Tocqueville wrote. 

As mentioned in Chapter 13, the polycentric, self-governing systems 
developed by water users are responsible for the extraordinarily high rates 
of compliance with the basin management programs- which in most of 
the successful basins are fairly rigorous. Pumpers may not extract more 
from the basin than their determined share. If they do, they are subject 
to heavy assessments. In addition, they are taxed on each acre-foot of 
groundwater extracted within their right in order to support the manage
ment program. Economic incentives to violate these rules and attempt 
to evade assessments can be presumed to be very strong, especially in 
the larger basins where there are numerous pumpers and no single well's 
effects on basin conditions would be noticeable (Olson, 1965; Hardin, 
1982). In addition, the costs of these basin management programs are 
borne almost entire!y by the users themselves. 

Of course, water users have invested in monitoring mechanisms. On 
the other hand, every well meter in a basin is not tested every quarter, 
when production reports are usually due. In the basins with the largest 
numbers of wells, two years or more can pass between tests at a particular 
well. Monitoring alone cannot account for the fact that no water user in 
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these basin or watershed management programs has yet had to be sanc
tioned for noncompliance. Water users comply with the requirements of 
the management programs, accurately reporting their water extractions 
each quarter, paying their pump taxes, and having defective well meters 
repaired or replaced, for reasons that cannot be fully accounted for by 
Posnerian economic calculations of the risk of being caught multiplied 
by the severity of the sanctions (see Wade, 1987: 178). 

The management programs are perceived as legitimate and fair 
because they are decided on through basin governance structures 
designed by, and participated in by, the water users themselves. Levi 
(1988: 2) makes the following observation about rules and rulers: "A 
distinction exists between the process of making the rules and the process 
of making decisions within the rules. Rulers participate in both processes. 
However, they are also responsible for enforcing the rules." In the suc
cessfully managed basins of southern California, water users have 
designed the processes for making the rules, made decisions within the 
rules, and designed the processes for enforcing the rules. In other words, 
a' the same time that they are governed by the rules, they fit Levi's defini
tion of "rulers." These sorts of reciprocal rule-ruler-ruled relationships 
(V. Ostrom, 1991) are more likely to be sustainable and to gain compliance 
than systems based on a sovereign authority and a separation between 
the rule maker and the ruled (see Clark, 1980). 

Margaret Levi's concept of "quasi-voluntary compliance" and Ford 
Runge's application of the "assurance problem" to common-pool resource 
management also help explain why water users are so committed to the 
basin management programs. Quasi-voluntary compliance arises from 
a combination of factors. First, individuals perceive gains from a partic
ular collective action (such as managing the basin)-in other words, the 
rules are connected with something the individual wants. Second, 
individuals perceive some prospect of being sanctioned if caught violat
ing the rules (even if the chance of being caught is thought to be rela
tively small). Third, individuals have a reasonably founded belief that 
others will also be sanctioned if caught vAolating the rules. Under these 
circumstances, individuals offer their compliance with a sense that others 
are doing the same. 

This reasoning is closely related to the concept of "assurance." In 
an assurance problem, each individual's preferences depend in part on 
what others are doing. The individual would prefer to act cooperatively 
if others are, but not to act cooperatively if others are not. According to 
Runge (1981), this assurance problem appropriately characterizes most 
common-pool resource situations: individuals would prefer to see the 
resource preserved and maintained for a future stream of uses, but are 
unwilling to make sacrifices toward that end by themselves. 
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The decision-making processes employed by the water users in the 
successful cases were designed to assure participants that most-indeed, 
nearly all-other water users would cooperate with them before any 
actions were taken or required. Water users developed "contingent con
tracts" with one another (Hardin, 1982), primarily through negotiated 
stipulations to which no signer could be held unless 75, or 80, or 90 percent
of the others signed as well. The basin governance systems similarly require 
a high level of agreement before actions are taken to alter the status quo. 
Individuals respond by offering their compliance, quasi-voluntarily, and 
water users reap tremendously high compliance rates as a benefit of hav
ing capitalized on the advantages of polycentricity and self-governance. 

Some of these benefits are unavailable through other processes. Basin 
management with built-in tendencies toward sustainabiity and compliance 
of this strength cannot be replicated by decision-making processes that are 
not characterized by polycentricity and self-governance. Effective, efficient, 
adaptable, equitable, sustainable basin management programs that meet with 
near-perfect compliance cannot be designed in a laboratory and implemented
by command and control. They are not attainable merely through better 
hydrology or better engineering, regardless of how crucial hydrology and 
skillful engineering are to any basin management program: 

Past history has shown .. that developing local management plans is not a 
simple engineering pwblemn and is as mnuch a product of negotiations as it is of 
scientific stud .... The Southern California experience also strongly sug
gests the need for the development of local producer organizations similar 
to the water users associations developed in the West Coast, Central, and 
Main San Gabriel Basins of Los Angeles County to exercise leadership and 
utilize existing technical capability in the search for and implementation 
of a local management plan. (Lipson, 1978: 24, emphasis added) 

The sustainability of the basin governance and management systems in 
southern California is tied as much to the fact that local users designed
them as it is to the particular designs they arrived at and adopted. After 
comparing the basin management systems in West Basin and Orange 
County, Charles Corker observed that the "important fact appears to be 
that there was a choice, and each district chose-or perhaps it would be 
more accurate to say discovered-a pattern which proved to be workable 
and acceptable" (quoted in Schneider, 1977: 49). 

The Crucial Role of Entrepreneurship 
It is no small accomplishment to craft a polycentric, self-governing system 
that is well-tailored to problems, takes advantage of specialization and 
scale, improves the information base for collective decision making, and 
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attains high levels of cooperation and compiiance. Such an effort requires
individuals to apply skills and knowledge that are not "given" to them 
at the outset of a collective problem-solving process. In Vincent Ostrom's 
(1991: 243) words, "We can rule out the possibility that a polycentric 
system of order . . . will emerge spontaneously. Instead, it is necessary, 
as Tocqueville suggested, to draw upon a science and art of association 
in learning how to put polycentric systems of order together." 

Entrepreneurship is a vital aspect of collective problem solving, directed 
toward achieving complementary combinations of heterogeneous elements 
of physical, financial, human and social capital, and moving across levels 
of action. Ideas are not automatically transformed into working innovations, 
heterogeneous elements of various forms of capital cannot be combined in 
just any fashion, and not just any outcome will do. Entrepreneurship 
involves the development over time of skills in collective problem solving,
based on experience in particular situations where tine and place specificities 
apply (Hayek, 1945; Lachmann, 1978; Eister, 1983). 

In overcoming some of the difficulties of collective problem-solving 
situations described in Chapter 14, a key problem is one of organizing
(Ostrom, 1990: 39). Individuals who develop entrepreneurial skills learn 
what institutional resources can be drawn upon in gathering informa
tion, developing means of communication, taking and implementing 
collective decisions, and crafting institutional arrangements to ensure the 
coordination of expectations and sustainability (see Elster, 1983: 78-79).
Accordingly, individuals who have developed entrepreneurial skills gain
capabilities for diagnosing situations and determining when no existing
institutional arrangements can be employed or adapted to address a par
ticular problem, so that new ones will he e to be crafted. 

Learning and Experience 
The local engineers, public officials, businesspeople, attorneys, and 
farmers who designed and developed the institutional arrangements for 
governing groundwater in southern California succeeded to the extent 
they have partly because of the advantages of polycentric, self-governing 
systems in an institutionally rich environment. They also succeeded 
because they developed the skills to capitalize on those advantages. 

The most vulnerable aspect of polycentric, self-governing systems lies 
in the ability of people to craft and maintain them in order to capitalize 
on the advantages they offer. As the cases presented in Part 2 emphasize,
people can only develop the kinds of institutions that will resolve 
problems and improve conditions if they know what they are doing.

Vitally important general knowledge of hydrology and engineering 
can be communicated to and considered by local water users more readily 
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than a detailed knowledge of local physical, economic, political and other 
conditions can be communicated to and considered by central decision 
makers (Hayek, 1945). Local water users have more information about 
the particular characteristics of the resource and of the community or com
munitits that depend on it (Uphoff, 1986: 36), and this "knowledge of 
the particular circumstances of time and place" turns out to be of greatest
importance in governing a basin or watershed. 

Other scholars who have researched groundwater resources in 
southern California and elsewhere have reached similar conclusions about 
the capabilities of local users to integrate the knowledge and demonstrate 
the skills needed to manage groundwater resources effectively, and they
have drawn similar inferences from those conclusions. Albert Lipson,
author of the groundwater management volume in the 1978 RAND series, 
Efficient Water Use in California, wrote: 

The Southern California experience also strongly suggests the need for 
the development of local producer organizations similar to the water users 
associations developed in the West Coast, Central, and Main San Gabriel 
Basins of Los Angeles County to exercise leadership and utilize existing
technical capability in the search for and implementation of a local 
management plan. (Lipson, 1978: 24) 

Susan Christopher Nunn (1986: 299) concluded that the groundwater 
management experience of New Mexico and the Texas High Plains 
"illustrates a remarkable ability on the part of nonseparably related deci
sion makers to develop rules to mutual benefit. This suggests that the 
devolution of authority and responsibility to make rules to such groups 
is a valuable policy aim." Zachar- Smith (1984: 255), who has studied 
groundwater management throughout the western United States, agrees:
"The groundwater users are in a much better position in regard to any
outside authority to determine the most desirable mix of measures 
designed to decrease dependence on groundwater." Elinor Ostrom (1992)
and S. Y. Tang (1992) demonstrate these same principles at work in water 
resources in other parts of the world. 

The southern California cases in particular show that expertise and 
wisdom are not the sole province of central public authority, that innova
tion in groundwater management is not limited to the public sector nor 
efficiency to the private sector, that diversity in governance and manage
ment systems is not a sign of disorderliness -)r impending disaster, and 
that citizens have considerable ability to self-organize and solve c-, -nplex
problems. Consider just the complexity of the Coastal Plain cases-the 
Orange County Basin, and West and Central basins in Los Angeles
County. Analysts should be very cautious indeed about selling short the 
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problem-solving capabilities of local users who could successfully resolve 
that tangle of interrelated threats. 

The value of the experience and expertise acquired over time by water 
users on the Los Angeles County Coastal Plain were recognized by the 
California Department of Water Resources in bulletins published in 1966 
and 1968: 

Through these pioneering activities-basin replenishment by spreading
and injection, and creation of freshwater barriers to prevent saline 
intrusion-local agencies have acquired a wealth of experience in basin 
management. (California DWR, 1966a: 1) 

The Coastal Plain groundwater managers can best understand the 
changes in their water service requirements and the political, legal, social,
and organizational forces that influence management decisions. These 
forces may play a dominant role in the selection of a management plan
and often override cost and benefit considerations. For these reasons,
basin management must remain in local hands. (California DWR, 1968: 17) 

Public Sector Entrepreneurship and Rent Seeking 
The emphasis on having water users themselves develop governance
structures and management programs raises an important issue: whether 
their creation of public jurisdictions and employment of public authority in
order to achieve their aims constitutes what political economists call "rent 
seeking." Buchanan (1980: 4) defines rent seeking as the effort to enhance 
an individual's (or a group's) welfare at the expense of the general welfare,
generating social waste rather than social welfare. Such behavior often 
occurs when organized interests engage the public sector (as in the water 
supply field). 

The distinction between public sector entrepreneurship and rent
seeking behavior is crucial, but unfortunately sometimes blurred. All
efforts to engage public authority for collective problem solving are not 
rent seeking. There is an important difference between the sort of behavior 
defined by Buchanan as rent seeking and the use or creation of public
institutions to solve problems. There remain many kinds of efforts in
which groups organize and use public institutions in order to achieve 
benefits that are not at the expense of the general welfare. 

The cases in Part 2 shed light on this distinction. Users of a common 
resource may experience or anticipate the loss of benefits from its use, 
as a result of overuse, depletion, or degradation. In responding to these
anticipated losses, they may organize and take action to establish firm 
shares, curtail use, protect and restore the resource, or any combination 
of these. In so doing, they may need or wish to engage some mechanisms 
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of public authority (a court, a legislature, an agency, a district) and even 
to sponsor the creation of others. This is properly conceived as the avoidance 
of rent dissipationrather than as rent seeking. When groups organize to avoid 
the dissipation of rents and do so in ways that place the costs upon 
themselves and match the costs to benefits received, this is not accurately 
described as rent seeking. 

More to the point, however, a group may engage (and even create) 
public institutions in order to achieve a collective benefit and bear the costs 
of that collective benefit rather than spreading them to others. This is 
rent creation, in which individuals organize to enhance the value of a 
common resource (Buchanan, 1980: 7). It is emphatically not rent seek
ing, since the individual or group has achieved a beneficial purpose at 
its own expense. 

In the successful cases in Part 2, water users provided themselves 
with collective benefits (rent creation, and the avoidance of rent dissipa
tion) through the use and creation of public institutions in ways that place 
essentially the full costs of obtaining the benefits upon themselves. This 
includes paying the full costs of replacement water brought into the water
shed when local supplies are overextracted and must be replenished. In 
addition, the water users used public institutions and authority to impose 
restraints on their own water-producing behavior. To describe this as rent
seeking behavior, as one recent study (Hampton, 1989) does, is simply 
inaccurate. It implies that the southern California water industry is 
composed of the dumbest rent seekers yet found on the planet-who 
wanted to use public authority to enhance their welfare at the expense 
of others but wound up restraining their own behavior and paying the 
costs of doing so. 

A better way of characterizing the use of the public sector by the 
southern California water users is what Robert Salisbury called "self
regulatory policy." Hart (1974: 126) applied the self-regulatory policy 
concept to the case of the West Basin Barrier Project and concluded that 
it "could scarcely better fit." Indeed, the self-regulatory policy concept 
fits all of the successful cases presented here. 

This difference between rent-seeking and self-regulatory policy is not 
merely the difference between an economist's view and a political scien
tist's view of the same phenomenon; it is not a case of "you say po-tay-to 
and I say po-tah-to." There is no question that the concept of rent seek
ing applies to a great deal of public sector activity, especially to the sub.. 
sidization game so skillfully played in Washington, D.C. But it does not 
apply when a community of interest designs institutional arrangements 
for their benefit at their cost and in the course of so doing generates social 
welfare rather than social waste. 



353 Polycentricity, Entrepreneurship, and Performance 

Mistakes, Unintended Consequences, and
 
Troublesome Tendencies
 
Even skillful and experienced entrepreneurship is practiced by fallible
beings operating under constraints. In the development of the governance
and management systems in the southern California watersheds studied
here, tactical mistakes have been made and design flaws can be found.
Improvements could be made, even in the most successful cases (see,
for example, Lipson, 1978: 21). 

Unintended Consequences of Changing the Law 
Every analyst who has written about the mutual-prescription doctrine
devised during the Raymond Basin adjudication has included a discus
sion of the race to the pumphouse it engendered. This was an unintended,
but not unforeseeable, consequence of basing the size of an individual 
pumper's right on recent historical use. Since the mutual-prescription
doctrine would apply only in an overdrawn basin, and overdraft would 
imply reductions in groundwater use, the clear incentive for pumpers
after Pasadenav. Alhambra was to escalate their groundwater extractions 
in order to gain a larger prescriptive right in the event of an adjudica
tion, so that the consequent reduction would one astill leave with 

"livable" pumping right.
 

The race to the pumphouse undoubtedly made groundwater condi
tions in several California basins even worse. Its effects can still be seen
in the heavily overdrafted Mojave River area, where cities, industries,

and utilities maintain irrigated alfalfa fields to help preserve high historical

records of water production, anticipating the day that has now arrived,

when adjudication would be attempted again.
 

Trying to Apply a Formula 
The Central Basin adjudication was the third mutual-prescription adjudi
cation. After the prolonged Raymond Basin and West Basin litigations,
the one in Central Basin was a rousing success. A long and costly fact
finding reference was avoided. An interim agreement was achieved within
nine months, and a final judgment in less than five years. It is a testimony
to hubris that the success of the Central Basin adjudication spawned two
of the greatest tactical mistakes in the development of groundwater basin 
management in southern California. 

The judge in the Central Basin case moved over to the Los Angeles v.
San Fenandolitigation and issued a judgment imposing a mutual-prescription 
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division of the waters of the San Fernando Valley over the objections of 
Los Angeles and in contradiction to a long series of cases. This ultimately 
led to reversal in the California Supreme Court. That 1975 Supreme Court 
decision left considerable uncertainty over the status of mutual prescrip
tion (and basin adjudications generally), helped to finish off the faltering 
Mojave River Basin adjudication, and produced the pool arrangements 
in Chino Basin that leave some overlying users without firm, tradable rights. 

During the same period, some of the attorneys and engineers involved 
in the Central Basin adjudication moved north to the Main San Gabriel 
Basin and the Mojave River Basin. In the Main San Gabriel Basin, the 
Central Basin formula was adopted, with important modifications. The 
Mojave River Basin presented a different set of circumstances, however, 
and the mutual-prescription solution was strongly and successfully 
resisted by smaller overlying landowners. They did not perceive it as a 
formula for resolving groundwater problems, but as a water grab by larger 
upstream ranchers and appropriators. The collapse of the Mojave River 
adjudication was accompanied by the collapse of the proadjudication 
majority on the Mojave Water Agency Board of Directors, and the dis
missal of proadjudication staff members (the agency manager, engineer, 
and attorneys). The years since 1976 have demonstrated the difficulty of 
assembling support for any other management alternative, and the over
draft situation has grown significantly worse in the interim. 

Trying to Move Too Fast 
The San Gabriel Valley Municipal Water District (SGVMWD) in the Main 
San Gabriel Basin was created when some water users tried to move the 
process along too fast. Four cities overlying the Main San Gabriel Basin 
strongly opposed annexation to MWD, and were convinced that the 
Upper San Gabriel Valley Water Association intended to push for the 
creation of a municipal water district and its annexation to MWD. 

It is impossible to say whe ther their opposition to MWD annexation 
could have been mollified or some compromise could have been worked 
out. The four cities boited from the association and formed the SGVMWD, 
which became and remains a State Water Project contractor independent 
of MWD. As noted in Chapter 8, the SGVMWD consists of three non
contiguous parcels of land on the west and north sides of the Main San 
Gabriel Basin. Its existence in addition to the Upper San Gabriel Valley 
Municipal Water District and the previously created Three Valleys Muni
cipal Water District (both of which annexed to MWD) complicates basin 
governance and management. 

The Mojave River adjudication represents not only an attempt to 
impose a formula, but to move much too quickly in doing so. In the 
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previous basin adjudications based on mutual prescription, general agree
ment first existed about the general shape and nature of the water 
resource. In the Mojave River adjudication, difference s persisted up to 
the time of the dismissal of the lawsuit over whether the water resource con
sisted of a single area of influence, an underground stream subject to the 
laws governing surface watercourses, or a series of three distinct under
ground basins. It is impossible to say whether water users could have 
reached a common understanding about the resource, and beyond that, 
whether they could have agreed on a plan for allocating rights to its use. 
Nevertheless, moving forward with an adjudication when users do not 
even agree about the basic nature of the resource was another significant
tactical mistake in the Mojave River case. 

Subsidization: Pricing Water at Less than Full Cost 
Inefficient consumption decisions are almost certain to be made when 
prices charged to consumers do not cover the full costs of providing the 
good or service. This is true even if the consumers are the same people 
who pay the remainder of the costs in some other form, as when provi
sion is subsidized by public funds paid by the consumers as taxpayers.
Once the taxes are paid and the subsidies are conferred, consumers have 
no reason to respond to costs other than the stated price of the good or 
service. This general observation applies to the cases presented here 
through the use of property taxes to fund basin management activities 
(see also Phelps et al., 1978: 11). 

In all of the cases, at least some administrative costs of the overlying 
water districts are raised by real property taxes. The remainder of the 
expenditures of the water districts are covered by revenue from water 
sales, sales of services, or from taxes on water production, each of which 
are factored into the cost of water to producers and consumers and thus 
figure into water consumption decisions. In nearly all of the cases, the 
proportion of administrative costs financed by property taxes is so small 
that their marginal effect on consumption decisions is nearly negligible.
In the Orange County Water District, however, real property taxes have 
been relied on substantially in the pa3t, in combination with pump taxes, 
to purchase replenishment water. This practice allows the pump tax on 
water production to be set at a lower rate. Water production is subsidized 
by property taxation, and the true cost of :he management program is 
not reflected in water rates charged to customers. 

Possible Unfairness of a Gross Pump Tax 
A gross pump tax to finance basin management activities has the advan
tage of being simple to administer and appearing fair. There is, however, 
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reason to question that surface appearance. Generally speaking, if a safe 
yield or basin production percentage has been established for a ground
water basin, then the producers who exceed their share of the safe yield 
or who exceed the basin production percentage are the ones who cause 
additional amounts of replenishment water to be purchased and spread 
in the basin to maintain water levels. If replenishment water purchases 
are financed by a tax levied on all pumping, then the burden of the 
additional replenishment purchases falls equally on all producers and 
all production (hence the surface appearance of fairness). Under these 
circumstances, producers who exercise restraint are taxed at the same 
rate as producers who do not, and the former are in effect subsidizing 
the latter. 

The Orange County Water District modified its single gross pump 
tax, making it a two-tier pump tax by the addition of the basin equity 
assessment program. This partly addresses the unfairness problem. The 
Central and West Basin Water Replenishment District continues to finance 
purchases of replenishment water arid injection water for the barrier 
projects with a gross pump tax. This design flaw has not caused problems 
so far because of the extraordinary record of compliance by producers, all 
of whom either maintain their production within their respective shares of 
the safe yield or acquire additional pumping rights from other producers. 

Politics and the Determination of Flexible Safe Yields 
and Pump Taxes 

When safe yields, basin production percentages, or pump tax rates are 
discretionary policy decisions of a governing board that is primarily 
responsive to the water users, the possibility arises that those decisions 
may be influenced by political considerations as well as basin manage
ment considerations. Chapter 11 mentioned the tendency of the Orange 
County Water District Board to base decisions about pump tax rates on 
considerations of revenue collection rather than production control, which 
keeps the pump tax rates lower than would be necessary to have a signifi
cant impact on pumping. This is less of a concern in the Main San Gabriel 
and Chino basins, where the replacement water assessments are set equal 
to the cost per acre-foot of MWD replenishment water, but the determina
tion of the operating safe yield in those basins affects how many pumpers 
will have to pay the replenishment assessment. 

The tendency to set high operating safe yields or basin production 
percentages in order to minimize the amount of groundwater produc
tion on which extra assessments must be paid is a potential concern in 
these more flexible management programs. When the 1987-1991 drought 
caused water levels in tile Main San Gabriel Basin to fall, for example, 
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the situation called for a reduction in the operating safe yields. Annual 
operating safe yields in the Main San Gabriel Basin were nonetheless 
maintained at 200,000 acre-feet per year while water levels fell toward 
the bottom of the target management range. This was in contrast to the 
dry years of 1976-77, when the operating safe yield was cut to as low 
as 150,000 acre-feet in response to falling basin water levels. The difference 
in policy response between the 1976-77 drought and the 1987-1992 
drought cannot be attributed with certainty to political considerations. 
The possibility that producers might place their economic interests above 
the objective conditions of the basin is built into the institutional arrange
ments in these more flexibly managed basins. 

Is this a catch-22 situation? Chapter 13 pointed out some of the 
problems of being inflexible. Are the flexibly managed basins now being
criticized for being flexible? Not at all-the San Gabriel River and Santa 
Ana River judgments provide excellent examples of flexible management 
programs that take physical conditions into account, but do so accord
ing to an established and agreed-upon rule. This provides the flexibil
ity needed to respond to water supply conditions while making it less 
likely that annual basin management policy decisions will be affected by
political considerations. 

Exclusion of Nonproducers 
The responsiveness of basin policy decisions to the interests of pumpers
raises a question about the exclusion of nonproducers from the policy
making process. This is less of a concern in the Central, West, and Orange
County basins, where the governing boards of the principal agencies
engaged in basin management activities are elected by all residents. Of 
course, it is to be expected that nonproducer residents will take less 
interest in the activities of these agencies, and water producers will still 
be the principal constituency of the elected boards. Nevertheless, non
producer residents of the area can exercise a voice in basin policy, should 
they wish to do so. 

The membership of the policy-making entities for the Raymond, Main 
San Gabriel, Chino, and ULARA basins, however, is controlled by water 
producers alone. As noted in Chapter 8, this has already occasioned some 
controversy in the development of responses to groundwater contamina
tion problems in the Main San Gabriel Basio As primary attention turns 
to the safety and quality of the drinking water produced from the ground
water basins of southern California, some thought may need to be given
to allowing people who do not have producing wells, but nevertheless 
have a close interest in basin conditions and use, to participate more 
directly in basin policy decisions. 
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Polycentricity, Entrepreneurship, and Innovation: 
Why They Prefer Chaos 
The basin governance and management arrangements developed by the 
water producers in the Los Angeles, San Gabriel, Santa Ana River water
sheds are not perfect. Mistakes were made along the way, two of which 
were probably fatal to the development of effective action on the Mojave 
River. Design flaws remain that could be remedied, and there are a few 
tendencies in the operatioT1 of the institutional arrangements that give 
reason for concern. 

These errors and design flaws are more than offset by the effectiveness 
of the polycentric arrangements in overcoming serious problems of 
groundwater depletion, halting saltwater intrusion along the coast, and 
resolving upstream-downstream conflicts in seven of the eight cases 
studied. The effective systems in the Los Angeles, San Gabriel, and Santa 
Ana River watersheds are also generally equitable and adaptable, and 
tend toward efficiency. The water users prefer the "chaos" of these 
arrangements, not because they harbor some perverse preference for 
uncoordinated and ineffective management, but because the diverse 
systems they designed work reasonably well, and because they would 
rather govern their basins and watersheds themselves than have someone 
else do it for them or tell them what to do. 

Concluding that the successes of the management system!, developed 
by the water users of southern California more than compensate for their 
faults explains in part why these users prefer their ostensibly chaotic 
system. But there is more to be said here than simply, "the good out
weighs the bad." There is another level of analysis that leads to the con
clusion that an institutionally rich environment is preferable because of 
the way in which it operates, not just because of what it produces. 

The diversity of an institutionally rich environment encourages inno
vation and experimentation. A society that is willing to let individuals 
and orga,-.-,ations pursue different ideas about solving problems or 
meeting demands is better off than a society that attempts to establish 
an optimal system "once and for all." Indeed, in a changeable world, 
optimal allocation decisions cannot be made either "once" or "for all." 

The complex market systems of modern society are institutionally rich 
environments suited to innovation and entrepreneurial behavior. In the 
long run, this advantage of market systems is seen by some economists 
as more important than their tendencies toward efficiency or equilibrium 
(Nelson, 1987: 4). Markets offer entrepreneurs incentives to innovate, 
differentiate, and resuscitate. It is neither necessary nor useful to view 
markets as inducing all employments of capital to be efficient. Rather, 
functioning markets provide incentives to learn from and correct inefficient 



Polycentricity, Entrepreneurship, and Performance 359 

employments of capital: "A progressive economy is not an economy in 
which no capital is ever lost, but an economy which can afford to lose 
capital because the productive opportunities revealed by the loss are 
vigorously exploited" (Lachmann, 1978: 18). 

This is neither an abstract nor a market-bound concept. For instance, 
one can think of groundwater lost from storage due to overuse as a capital
loss. At the same time, the empty storage capacity represents an oppor
tunity revealed by that loss. Water suppliers throughout the complex 
water economy of California (from the huge suppliers such as DWR and 
MWD to small suppliers such as the city of Sierra Madre in the Raymond
Basin and the several participants ir water storage agreements in the 
Chino Basin) have been devising and implementing ways to take advan
tage of that new opportunity for decades. 

The economist Ludwig Lachmann sees close ties between innovation 
and diversity, which make diversity desirable for reasons that connect 
with the previous discussion of information and computation. What at 
first appears to be a digression on the demise of wholesalers in 
Lachmann's Capitaland Its Structure becomes particularly instructive: 

Those economists that are in the habit of denouncing product differen
tiation as one of the "wastes of competition" and who extol standardi
zation as the hallmark of efficiency, w.Il welcome the decline of the 
wholesale merchant. They tell us that "distribution costs too much." 
But theirar'unentappears to depend on the curious assumption 'hatprogress
has come to an end, that all possible methods of production and their reative 
merits are already known today by evendbody concerned, and that no f.irther 
knowledge is to be gained 1y product differentiation, experiment, and m.rket 
observation .... Others will doubt whether in a world of unexpected
change the gains from standardization will outweigh the social loss .... 
There are "economies" which cost too much. (Lachmann, 1978: 64-J5, 
emphasis added) 

Nelson and Winter also contend that what is truly desirable (and sus
tainable) about market competition in the long run is its ability to "take 
advantage of, not repress, differences of opinion" (Nelson, 1987: 117)
and to translate them into innovations. In a changing world, the notion 
of an efficient general equilibrium as the principal advantage of a com
petitive market fades away. What takes its place is the propensity of 
pluralist structures to encourage innovation. 

The institutional diversity that may be viewed by some as a wasteful 
and inefficient practice perpetrated by wily public sector entrepreneurs 
on an unsuspecting public is thus seen in a different light. It represents 
a form of experimentation with institutional arrangements, the technology
of collective problem solving. The fruits of that experimentation-the 
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failures and the successes-feed back into the environment and enhance 
its institutional richness. 

The greater information available in an institutionally rich environ
ment is related to its greater innovation and experimentation. The infor
mation advantages and the innovation advantages of an institutionally 
rich environment are properly seen as two sides of the same coin. Con
sider not only the amount of innovation, but the amount of diffusion of 
innovation through learning and adaptation that occurred during the 
development of the institutional arrangements in the Los Angeles, San 
Gabriel, and Santa Ana River watersheds from the Raymond Basin to 
the Chino Basin. That diffusion of innovation was enhanced by the 
polycentricity of the governance and management arrangements. The 
membership of water users' associations overlapped, some districts over
lapped, some individuals served as board members or staff members of 
agencies in more than one basin, attorneys and private engineers gained 
experience in several of the basins, and staff from the Los Angeles County 
Flood Control District, the California Department of Water Resources, 
and the U.S. Geological Survey provided information and assistance for 
most or all of the basins included in this study. 

One can hardly imagine this level of activity and this extent of inno
vation, learning, adaptation, and modification if southern California 
groundwater management had been part of a "comprehensive" program 
adopted in, and directed from, Sacramento. Even with all the borrowing 
and adaptation that occurred between and among the basins and water
sheds of the Los Angeles area, the fate of the mutual-prescription doctrine 
in the San Fernando Valley and the Mojave River Basin warn of the dif
ficulties of applying one solution across several cases. Dangerous snares 
await those who assume on the basis of a few successes that a "magic 
bullet" has been found, that groundwater management has been "figured 
out," and all that remains is to implement the optimal program in the 
remaining basins. 

The propensity of the California water industry for innovation and 
for diffusing its innovations has been evident during the drought that 
began in earnest in 1987. Responses to the drought have been prolific. 
Some districts and municipalities have distributed water conservation kits; 
others have offered residents rebates for the costs incurred in making 
water-saving improvements to their homes and businesses. In the summer 
of 1990, hard-hit Matin County in northern California offered residents 
rebates of up to $245 per household to rip out their lawns and replace them 
with drought-resistant plants. Districts and municipalities have experimentcd 
with voluntary and mandatory water conservation measures, varying by 
degrees in accordance with the severity of the community's water supply 
problems. As the drought worsened, MWD set conservation goals for 
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its member agencies; they were offered rebates of up to $100 for each 
acre-foot of water conserved, or assessed penalties for failing to meet con
servation goals. (Their response so lost millions ofwas great MWD 
dollars.) Coastal communities are experimenting with desalination tech
nologies on varying scales of production. One interorganizational agree
ment among MWD, the Los Angeles Department of Water and Power,
Southern California Edison Company, the San Diego County Water 
Authority, and the Mexican state of Baja California may lead to the con
struction of a large desalination plant in northern Mexico. if Edison and 
MWD work out their differences. New water reclamation plants are being
constructed and existing plants expanded throughout the Coastal Plain 
and inland valleys: in some communities, dual water systems are being
installed-one pipe system delivering fresh potable water for human con
sumption, the other delivering reclaimed water for landscape irrigation
and other outdoor uses. Community by community, district by district,
discussions of possibilities ranging from simple conservation measures 
to iceberg towing have occurred, and the more economically and iechni
cally feasibie ideas are passing into practice. 

In analyzing technical and economic change, Richard Nelson and 
Sidney Winter have recognized that the prolific innovativeness of com
petitive systems necessarily implies that bad ideas as well as good ideas 
are developed and tested. Some are huge successes, and others are 
colossal flops; most fall somewhere in between. Technological develop
ment generally takes place in a pluralistic environment, where several 
firms are engaged simultaneously in cxp!oring and developing different 
alternatives. In this way of pursuing improvements in products and 
processes, some weeding out certainly occurs theat research-and
development stage, but more often "a number of different departures
tend to pass into actual practice. . . . Put more generally, in capitalist
economies the inherent uncertainties regarding innovation are resolved 
in large part by actual introduction and trial use of a wide variety of alter
native departures" (Nelson, 1987: 8-9). 

Similarly, the diversity and pluralism of institutionally rich environ
ments such as federal systems in general and a metropolitan region like 
that of southern California in particular imply that different ideas about 
the solutions to collective problems or the provision of public services,
and about institutional arrangements for accomplishing these aims, tend 
to pass into actual practice. Several ideas will be tried: some will fail, while 
others will succeed. 

As Nelson acknowledges about the market: "With the vision of hind
sight this looks like a very wasteful process. There ought to be a less costly 
way of finding out which of a set of alternatives is best other than actually
building and trying each" (Nelson, 1987: 9). We could economize on a 
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great deal of the costs and the capital losses involved in experimentation 
and product differentiation. We could avert the failures and have only 
the successes if we could know in advance which ideas and plans will 
succeed and which ideas will fail. We could solve problems "once and 
for all." We could even have a "comprehensive" groundwater basin 
management program that could be administered everywhere. 

This, of course, is not our situation, regardless of how much we might 
wish it were. The world is changeable, problems are diverse and inter
related, and it is not at all clear that the savings we would realize from 
standardization would offset the social losses. Knowledge is imperfect, 
and human minds are limited-even the minds of experts. One way to 
attempt to deal with the problem of limitations on human minds is to 
set several minds to work on a problem. That is what a competitive market 
system does about the problem of developing better products and 
processes, and it seems so far to be preferable to waiting for one mind 
to develop the one best idea (Nelson and Winter, 1982: 366). 

This analysis of the strengths of the disorderly market system as a 
process of developing better ways of doing things echoes Tocqueville's 
analysis of democracy as a means of organizing s .ciety. Tocqueville con
trasts the more orderly government of the "single man" with the more 
uneven "government of all." After recognizing all the defects of the latter, 
Tocqueville explains why he nevertheless prefers it: 

When the opponents of democracy assert that a single man performs 
what he undertakes better than the government of all, it appears to me 
that they, are right. The government of an individual, supposing an 
equality of knowledge on either side, is more consistent, more persever
ing, more uniform, and more accurate in details than that of a multitude, 
and it selects with more discrimination the men whom it employs. If 
any deny this, they have never seen a democratic government, or have 
judged upon partial evidence .... Democratic liberty is far from accom
plishingall its projects witi the skill of an adroit despotism. It frequently aban
dons them before they have borne their fruits, or risks them when the 
consequences may be dangerous; but in the end it produces more than any 
absolute government; if it does fewer things well, it does a greaternutnber of 
things. Under its sway the grandeuris not in what the piblic adinuiistration 
does, but in what is done without it or outside of it. Demiocract/ does not give 
the people ite most skillful ,goventient,but it produces u/tat the ablest govern
ments are frequenitly uable to create: nanielh., an all-peradinb ind restless activity, 
a superabudantforce, anid an e'tergzy which is inselurablefrom it and which may, 
io'ever unfavorablecircuinstancesmmay be, produce wonider.s. These are th' true 

advantages of democraci. (Tocqueville, 1945: I, 261-62, emphasis added) 

Over the course of a hundred years in the groundwater basins of 
southern California, an institutionally rich environment has contributed to 
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the intense efforts of several individuals, and their efforts have contributed 
to it. The polycentric governance structures and management programs
they designed and applied are diverse and complex, and some work better 
than others. That on balance they have worked well is significant; that 
so much effort has been applied to the tasks and that so much has been 
attempted is even more significant. In a changeable and challenging 
world, those are true advantages indeed. 
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An Integrated Chronology 
of the Eight Cases 

1769 Expedition led by Don Gaspar de Portola, Spanish governor of California, 
camps in Santa Ana Valley, naming the river and valley in honor of 
St. Anne; Portola expedition camps at future site of the pueblo of Los 
Angeles, and in the San Fernando Valley.

1771 Fra Junipero Serra establishes Mission San Gabriel; earliest recorded use 
of waters of the San Gabriel River watershed. 

1776 Expedition of Fra Francisco Garces from the Colorado River to Mission San
 
Gabriel; Garces expedition reaches Mojave Indian Trail along the Mojave

River; Garces expedition reaches Chino Basin floor at Cucamonga Creek.


1781 El Pueblo de Nuestra la Reina de Los Angeles de Porciuncula established,
 
with an area of four square leagues and a population of forty-six persons.


1797 Mission San Fernando established. 
1810 Jose Antonio Yorba receives first Spanish land grant in the area, at the 

confluence of Santiago Creek and the Santa Ana River.
1821 Water from the San Gabriel River /Srstdiverted, through a dirt ditch to 

Mission San Gabriel. 
1822 Spanish rule over California ends; Mexican governance begins.
1826 Jedediah Strong Smith crosses the Mojave Desert, givirg the river the 

name Inconstant. 
1837 Establishment of ranchos under way in Santa Ana River watershed. 
1843 First permanent diversion of water from the San Gabriel River. 
1844 John Fremont leads an expedition into the Mojave Desert, giving the river 

the name Mohave River. 
1848 United States acquires California from Mexico, under the Treaty of 

Guadalupe Hidalgo.
1850 California admitted to the Union as a state; Los Angeles incorporated 

as a city, with a population of 1,610. 
1857 Anaheim founded by German settlers. 
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1861 Severe flooding of the Coastal Plain. 
1863 Great Drought of 1863-64 ends dominance of land holdings by rancheros 

in Santa Ana River watershed; smaller holdings develop thereafter. 
1868 	 A. B. Chapman and Andrew Glassell receive 40 acres of land in future 

Orange County, in payment of attorneys' fees; they begin the town of 
Richland there (name changed to Orange in 1875). 

1869 	 Santa Ana founded by William Spurgeon. 
1870 	 Water users in the vicinity of the Newport-Inglewood Uplift tap artesian 

wells and springs, primarily for agricultural use; first drill rigs and deep 
pumps introduced in southern California, allowing access to groundwater 
supplies in nonartesian areas; first local orange trees raised in Anaheim 
area; James Irvine begins acquiring land for the original 172-square-mile 
Irvine Ranch; in Mojave River Basin, the Thirty-Fifth Parallel Associa
tion purchases 30,000 acres from the United States in the upstream area 
just below The Forks of the Mojave River. 

1871 	 San Jose Water District formed i.i upper San Gabriel Valley, after peti
tirn to the Los Angeles County Board of Supervisors by settlers in the 
Azusa-Duarte area. 

1872 First recorded appropriation of water from the Mojave Rive. 
1873 William Spurgeon drills a 340-foot well and L.anstructs a 2,500-gallon 

storage 	tank, which serves as the town water works for Santa Ana. 
1879 	 City of Los Angeles acts to destroy ditches of upstream irrigators, who 

respond by suing the city; City of Anaheim taps an artesian well for 
municipal supply to supplement private wells during the dry season. 

1880 	 Southern California land development boom begins. 
1880s 	 Landowners on northern side of the Santa Ana River in the vicinity of 

Santa Ana sue southside users to establish a predominant claim to Santa 
Ana River water; trial court judgment favors northside users but is 
reversed by the California Supreme Court on the basis of the riparian 
right of the Rancho de Santiago de Santa Ana downstream. 

1881 First well drilled in Raymond Basin; California Supreme Court holds for 
City of Los Angeles in Fe!iz v. Los Angeles and Ehns v. Los Angeles. 

1884 Another severe flooding of the Coastal Plain; possible to row a boat 
overland from Santa Ana to Los Angeies. 

1886 In Mojave River Basin, Hesperia Land and Water Company organized; 
Waterman Junction renamed Barstow. 

1889 	 Orange County established after favorable vote on the question of 
Orange/Lo. Angeles County division; in the upper San Gabriel River 
Valley, Compromise of 1889 established in response to disputes over San 
Gabriel River waters, San Gabriel River Water Committee (Committee 
of Nine) formed. 

1890 	 First irrigation districts organized in Chino Basin. 
1891 	 AiTowhead Restrvoir Company formed in upper Mojave River area to 

capture the waters of Deep Cieek. 
1895 	 Beginning of severe drought Fieriod, lasting until 1904; first water spreading 

along San Antonio Creek in western portion of Chino Basin; Vernon Irri
gation Co. v. Los Angeles decided by California Supreme Court; Columbian 
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Colonization Company organized to irrigate lands in Mojave River Valley 
below Victorville. 

1899 City of Los Angeles v. Pomeroy decided by California Supreme Court. 
1902 	 Publication of J. B.Lippincott's studies of water development in the upper 

Santa Ana River area for U.S. Geological Survey; city of Los Angeles 
takes over operation of its municipal water supply system; Los Angeles 
Department of Water and Power established. 

1904 	 Drought completes its tenth year; United States Geological Survey reports 
over 100 prcducing wells in West Basin, shrinkage of artesian area, 
iuwered underground water elevations; Los Angeles Board of Water Com
missioners votes support of an aqueduct project to bring Owens Valley 
water to Los Angeles.

1905 	 Los Angeles voters approve first Owens Valley aqueduct bond issue for 
land purchases and project design; publication of W. C. Mendenhall's 
study of hydrology of the San Bernardino Valley for U.S. Geological 
Survey. 

1906 	 City of Glendale incorporated; Congress and the president award Los 
Angeles free right-of-way through public lands for construction of aque
duct from Owens Valley.

1907 Los Angeles voters approve second aqueduct bond issue for construc
tion; Orange, Riverside, and San Bernardino counties form the Tri-
Counties Reforestation Committee. 

1908 U.S. Geological Survey report on Raymond Basin published, showing 
141 wells in operation; Santa Ana River rechanneled; early water spread
ing on Cucamonga Creek in northern portion of Chino Basin; City of Los 
Angeles v. Los Angeles FarmingandMilling Company decided by California 
Supieme Court. 

:?29 City of Los Angeles v. Hunterand City of Los Angeles v. Buffington decided 
by C.-lifornia Supreme Court; Orange, Riverside, and San Bernardino 
counties 1.,.-- "-,e Water Conservation Association; Arrowhead Reser
voir and l'ower Company organized to assume Arrowhead Reservoir 
Company's property in upper Mojave River area. 

1910 	 Mojave River Land and Water Company organized to develop lands 
northeast of Yermo; Cleveland National Forest, a preserve of 390,000 
acres, formed for protection of lower Santa Ana River watershed. 

1911 	 Tri-county Water Conservation Association begins water spreading on 
Santa Ana River; city of Burbank incorporated; city of San Fernando 
incorporated; Quinton, Code, and Hamlin report on terminus location 
and distribution system for the Los Angeles Aqueduct issued; Appleton 
Land, Water, and Power Company organized to take over Hesperia Land 
and Water Company's water supply system in upper Mojave River area. 

1912 	 Southern California Edison Company abandons Redondo Beach well in 
West Basin because of saltwater intrusion. 

1913 	 Overdraft of Raymond Basin begins; Los Angeles Aqueduct completed, 
Los Angeles begins importing Owens River water; San Fernando Valley 
annexed to city of Los Angeles (except Glendale, Burbank, and San 
Fernando); Municipal Water District Act and California Water District 
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Act adopted; Mojave River area settlers form the Victor Valley Mutual 
Water and -cwer District Association. 

1914 City of Pasadena Water Department initiates water spreading in Raymond 
Basin. 

1915 Hesperia Water Company organized in Mojave River area. 
1916 Another flood inundates the Coastal Plain; Mojave River Land and W t,,kr 

Company reorganized as Yermo Mutual Water Company.
1917 Victor Valley Irrigation District formed to irrigate lands in the Baldy Mesa 

area southwest of Victorville; Mojave River Irrigation District formed to 
irrigate lands in Apple Valley.

1918 Los Angeles begins pumping groundwater in Owens Valley to augment
surface supplies conveyed by Los Angeles Aqueduct.

1920 	 Beginning of continuing overdraft in West Basin; water levels below sea
 
level at wells along the Pacific coast; water producers note receding water
 
levels in wells in Orange County; San Gabriel Valley Protective Associa
tion incorporated.
 

1920s Early signs of saltwater intrusion along the coast in Orange County.

1922 Wells in El Segundo area of West Basin are shut down because of saltwater
 

intrusion.
 
1923 Los Angeles begins diverting water from Mono Basin streams into Los
 

Angeles Aqueduct; city of Pasadena purchases all claims to flood waters
 
of the San Gabriel River.
 

1924 Los Angeles granted rights to 1,500 cubic feet per second of Colorado 
River water. 

1925 J. B. Lippincott report on conditions in the Orange County section of the 
Santa Ana River watershed issued. 

1927 Another flood prompts formation of Orange County Flood Control 
District. 

1928 Metropolitan Water District of Southern California (MWD) established 
by thirteen southern California cities. 

1929 Study for new Metropolitan Water District (MWD) concludes West Basin 
being invaded by Pacific Ocean water; U.S. Geological Survey publishes
David G. Thompson's report, The Moh.-ze Desert Region.

1931 City of Inglewood study repor's long-term threats from falling water levels 
and saltwater encroachment in West Basin; Orange County Farm Bureau 
requests state legislators to seek the formation of a district for conserva
tion and replenishment of the basin; Chino Basin Protective Association 
formed by individuals and corporations in the basin; San Bernardino 
Valley Water Conservation District organized; California Legislature
appropriates $400,000 for water conservation and flood control in Santa 
Ana River watershed; Los Angeles begins spreading of Owens Valley-
Mono Basin waters in San Fernando Valley; state of California approves
Pasadena's plans for a dam site on the San Gabriel River; San Gabriel 
Valley Protective Association files suit to enjoin Pasadena's dam; agree
ment entered into by San Gabriel Valley Protective Association, city of 
Pasadena, U.S. Geological Survey, U.S. Department of Agriculture's
Bureau of Agricultural Engineering, and Los Angeles County Flood 
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Control District for construction and installation of a key well in the 
Baldwin Park area of the upper San Gabriel Valley. 

1932 Irvine Company in Orange County files suit against water users in the 
upper part of the Santa Ana River watershed. 

1933 Orange County Water District established; Los Angeles sues Burbank 
for declaratory and injunctive relief. 

1934 	 Settlement of Morris Dam controversy between Pasadena and San Gabriel 
Valley Protective Association; California Department of Public Works 
publishes Bulletin no. 45, South Coastal Basin Investigation, and Bulletin 
no. 47, Mojave River Investigation. 

1936 	 Los Angeles sues Glendale for declaratory and injunctive relief; case con
solidated with Burbank suit. 

1937 	 City of Pasadena initiates legal action against other Raymond Basin water 
producers; agreement entered into between the San Gabriel Valley Pro
tective Association and the Los Angeles County Flood Control District 
for the conservation and spreading of flood flows of the San Gabriel River 
and the Rio Hondr, and for measurement of the water table in 100 wells 
in the San Gabriel Valley; San Gabriel River Spreading Corporation 
organized. 

1938 	 Most destructive flood ever in the Coastal Plain; Los Angeles County 
Flood Control District initiates spreading of flood waters in Montebello 
Forebay in Central Basin; Grange County Water District Act amended, 
more territory included. 

1939 	 Superior Court appoints Department of Public Works as Referee in 
Raymond Basin litigation; trial of the Los Angeles v. Glendaleand Burbank 
cases, with appeal taken to California Supreme Ccurt; San Bernardino 
County Flood Control District established. 

1940 Los Angeles Aqueduct extended further into Mono Basin watershed. 
1941 First Colorado River water deliveries from MWD arrive in Los Angeles 

County; Prado Dam on the Santa Ana River completed by the Army 
Corps of Engineers. 

1942 Irvine Company's Santa Ana River adjudication settled with an agree
ment governing upstream spreading activities; Los Ahigeles County Flood 
Control District Chief Engineer and Manhattan Beach City Engineer cor
respond regarding saltwater intrusion in West Basin and initiate contacts 
with other West Basin water producers; continuing overdraft begins in 
Central 	Basin, as groundwater production exceeds 200,000 acre-feet. 

1943 	 Referee's report filed in Raymond Basin litigation; stipulated agreement 
reached among Raymond Basin producers; California Supreme Court 
decision in the Los Angeles v. Glendaleand Burbank cases; West Basin Survey 
Committee fox med, contracts with U.S. Geological Survey to study 
groundwater conditions and prospects. 

1944 	 Trial of Pasadenav. Alhanbra; Raymond Basin Judgment issued; begin
ning of watermaster service for Raymond Basin. 

1945 	 Pasadenav. Alhanubrajudgment appealed; West Basin Ground Water Con
servation Group replaces West Basin Survey Committee, appoints Ways 
and Means Committee to organize report for West Basin producers; West 
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1946 


1947 

1948 

1949 

1950 

1951 

1952 

Basin Ways and Means Committee report and recommendations published
and distributed; West Basin water rights adjudication initiated by California 
Water Service Co., Palos Verdes Water Co., and City of Torrance. 
West Basin Water Association established, succeeding West Basin Ground 
Water Conservation Group; West Basin Water Association appoints 
Engieering Advisory Committee to aid in West Basin adjudication; Order 
of Reference issued to Division of Water Resou.. es to act as referee in 
West Basin adjudicaion; Los Angeles County Supervisor organizes 
Southwest Water Fact-.inding Committee, later renamed West Basin 
Campaign Committee, to organize formation in West B-,sin of a municipal 
water district to annex to MWD to secure imported water supplies. 
District Court of Appeal reverses and remands Pasadena v. Alhanbra; 
California Department of Public Works publishes Bulletin no. 53, South 
Coastal Basin Investigation: Overdrafton Ground Water Basins; first special 
election on formation of West Basin Municipal Water District results in 
defeat; second special election for formation of smaller West Basin 
Municipal Water District carries. 
West Basin Municipal Water District (WBMWD) annexes to MWD, Gardena 
annexes to WBMWD; Orange County Water District begins purchases of 
MWD water from the Colorado Aqueduct for artificial replenishment. 
California Supreme Court affirms Pasadenav. AlharnLra; City of Compton 
convenes meeting of Central Basin cities to discuss groundwater condi
tions; city of Long Beach reports appearance of saltwater intrusion in Cen
tral Basin, on inland side of Newport-Inglewood Uplift; Chino Basin Water 
Conservation District established to succeed the Chino Basin Protective 
Association; amended complaint in West Basin suit names 340 additional 
parties; MWD water deliveries to West Basin Municipal Water District, 
and to Chino Basin, begin. 
CenTal Basin Water Association formed, requests investigation of Basin 
conditions by State Water Resources Board; experimental injection well 
operates successfully at Manhattan Beach in West Basin; Los Angeles 
County Flood District Act amended to allow creation of Conservation 
Zones within the District; city of Pasadena requests redetermination of 
Raymond Basin safe yield; Pomona Valley Municipal Water District (now 
Three Valleys Municipal Water District) formed and annexed to MWD; 
Chino Basin Municipal Water District formed. 
Second Santa Ana River adjudication begins, as Orange County Water 
District sues four upstream cities (Riverside, San Bernardino, Colton, and 
Redlands) over use of groundwater of the Santa Ana River watershed; 
Chino Basin Municipal Water District annexes to MWD; state of California 
appropriates $750,000 for prototype injection barrier in West Basin. 
First referee's report issued in West Basin adjudication; West Basin Water 
Association forms Legal Settlement Committee for West Basin adjudica
tion; construction of prototype injection barrier in West Basin begins; Los 
Angeles County Flood Control District Zone Icreated to finance artificial 
replenishment at Montebello Forebay in Central Basin; California State 
Water Resources Board Central Basin Investigation report published, 
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Central Basin Water Association distributes report to Central Basin water 
producers; Central Basin Water Association campaigns for formation of 
a municipal water district to annex to MWD; Central Basin Municipal 
Water District fuimed; Foothill Minicipal Water District formed in 
Raymond Basin; in Orange County, joint meeting of local water com
mittees and the Orange County WAater District Board to discuss increas
ing purchases of MWD water for replenishment of the basin; Orange 
County Committee of 12 formed to formulate a water management plan; 
city of Inglewood and Dominguez area annexed to West Basin Municipal 
Water District. 
Foothill Municipal Water District annexed to MWD; recommendations 
of Orange County Committee of 12 for amendments to the Ori.nge County 
Water District Act adopted by the state legislature; Orange Cour.ty Water 
District gains more territory, pump tax authority, and authority to require 
registration of all wells and reporting of groundwater production; injec
tions at prototype West Basin barrier begin; city of Hawthorne annexed 
to West Basin Municipal Water District. 
Draft interim agreement for pumping reduction presEnLcd to parties in 
West Basin adjudication; plogram of artificial replenishment at Montebello 
Forebay begins; Los Angeles County Flood Control District Zone 11created 
to finance West Basin barrier; Central and West Basin Committee of 12 
drafts Watc'r Recordation Act and Water Replenishment District Act; water 
producers from the Upper and Lower areas of the San Gabriel River water
shed meet in Azusa; Central Basin Municipal Water District annexed to 
MWD; Western Municipal Water District of Riverside County formed and 
annexed to MWD; San Bernaidino Valley Municipal Water District formed. 
Safe yield of Raymond Basin redetermined; Raymond Basin judgment 
modified to increase the decreed rights of parties; interim agreement in 
West Basin adjudication presented to court; court in West Basin adjudica
tion issues ex parte order requiring signers to comply with pumping 
reduction, establishing watermaster service, and beginning water 
exchange pool; city of Los Angeles files action against Cities of San 
Fernando, Glendale, and Burbank, and other parties in the Upper Los 
Angeles River Area (ULARA); state of California enacts Water Recorda
tion Act and Water District Act; MWD Colorado River water deliveries 
to Central Basin Municipal Water District begin; Upper San Gabriel Valley 
Water Association formed; Cucamonga County Water District formed. 
Reference Continuance ordered in West Basin suit; Second West Basin 
water rights suit, American Plant Growers case, initiated against new 
pumpers. 
Judge in West Basin adjudications disqualifies himself, voiding all orders 
and halting operation of interim agreement and reference continuance; 
second Santa Ana River adjudication (Orange County Water District suit 
against the four upstream cities) tried, and judgment entered. 
New judge reinstates previous orders in West Basin adjudications; State 
Water Rights Board ordered to investigate and report on physical facts 
in the Los Angeles v. San Fernando case. 
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San Gabriel River adjudication begins with suit against Upper San Gabriel 
Valley water producers initiated by city of Long Beach, city of Compton, 
and Central Basin Municipal Water District; special election to form Cen
tral and West Basin Water Replenishment District (CWBWRD), forma
tion passes; second draft referee's report in West Basin adjudication 
circulated; West Basin Water Association Legal Settlement Committee 
begins work on stipulated judgment; Alhambra, Azusa, Monterey Park, 
and Sierra Madre form the San Gabriel Valley Municipal Water District; 
Upper San Gabriel Valley Municipal Water District formed following 
special election; Mojave Water Agency Law enacted by state of California; 
public hearing held on formation of the Mojave Water Agency. 
Mojave Water Agency organized, after favorable vote of residents on 
agency establishment and issuance of revenue bonds; draft stipulation
for West Basin adjudication presented to West Basin Water Association, 
circulated for signatures; negotiating committees organized in the San 
Gabriel River adjudication; city of Pasadena sues East Pasadena Water 
Company for failure to join and comply with Raymond Basin judgment.
Stipulation in West Basin adjudication presented to court, judgment 
entered; Hawthorne appeal of West Basin Judgment begins; Central and 
West Basin Water Replenishment District begins operations, assesses first 
pump tax; Joint Engineering Reconnaissance Study report for San Gabriel 
River adjudication completed; principles of settlement signed by nego
tiating committees for Upper and Lower areas in San Gabriel River 
adjudication; Central Basin Water Association Board adopts resolution 
supporting an adjudication of water rights in Central Basin. 
Central and West Basin Water Replenishment District initiates adjudica
tion of Central Basin water rights; replenishment district engineer begins 
compiling production histories in Central Basin; Central Basin Water 
Association appoints settlement committee, which presents draft interim 
agreement to the association and the parties; signed interim agreement 
for Centrat Basin adjudication presented to the court, which enjoins 
signers to reduce pumping and appoints watermaster; referee's report 
(both volumes) of State Water Rights Board in Los Angeles v. San Fernando 
presented to court and parties; Los Angeles County Board of Supervisors 
authorizes Flood Control District to begin barrier project at Alamitos Gap 
using Zone I funds; Whittier Narrows Reclamation Plant begins supply
ing reclaimed wastewater to Central and West Basin Water Replenish
ment District. 
Third Santa Ana River adjudication begins, as Orange County Water 
District files complaint seeking adjudication of water rights of substan
tially all users in the Santa Ana River watershed tributary to Prado Dam; 
Mojave Water Agency enters contract with state of California for State 
Water Project entitlements; Mojave Water Agency receives report of 
Woodward, Clyde, Sherard and Associates, Geological Study for the Pro
posed Mojave Water Agency; Upper San Gabriel Valley Municipal Water 
District annexed to MWD. 
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James Krieger retained as Special Legal Counsel to the Mojave Water 
Agency; public meeting held on issue of water rights determination in 
the Mojave River area; Hawthorne appeal of West Basin judgment ends 
unsuccessfully; Central Basin Water Association settlement committee 
completes draft of stipulated judgment for Central Basin adjudication; 
settlement agreement reached between negotiating committees in San 
Gabriel River adjudication; additional studies of ULARA subareas pre
sented to the court. 
Stipulation among Central Basin parties presented to the court, Central 
Basin judgment entered; stipulated judgment in San Gabriel River adjudica
tion presented to the court, judgment entered; city of Pasadena's suit against 
East Pasadena Water Company settled; Mojave Water Agency Special Com
mittee on Water Development and Working Committee on Water Develop
ment formed to discuss water rights determination; program of verification 
of well records in the Mojave River area begins; Yucca Valley/Joshua Tree 
area annexed to Mojave Water Agency; Alamitos Gap Barrier Project begins 
operation; San Gabriel River Spreading Corporation dissolved. 
Mojave Water Agency files complaint initiating case of Mojave WaterAgency 
v. Clarence Abbey et al.; MWA Working Committee on Water Develop
ment produces brochure titled "Mojave Water Agency Water Program"; 
trial of Los Angeles v. San Femandocase begins; stipulated judgment entered 
in second West Basin adjudication (American Plant Growers case). 
Trial of Los Angeles v. San Fernandocompleted; judge files memorandum 
of decision in the Los Angeles v. San Fernandocase; construction of Orange 
County Coastal Barrier Project begins at Talbert Gap; Mojave Water 
Agency Law amended; California Department of Water Resources 
publishes its Bulletin no. 84, Mojave River Ground Water Basins Investiga
tion; San Jose Creek Reclamation Plant begins supplying reclaimed waste 
water to Central and West Basin Water Replenishment District. 
Main San Gabriel Basin adjudication begins; findings of fact, conclusions 
of law, and judgment entered in the Los Angeles v. San Fernando case; 
settlement of the Orange County Water District action for adjudication
 
of rights in the Santa Ana River watershed; Santa Ana River Watermaster
 
created; Talbert Gap Unit of the Orange County Coastal Barrier Project
 
operational; Orange County Water District Act amended by state legis
lature to give the district the authority to determine a basin production
 
percentage and assess a basin equity assessment.
 
City of Los Angeles files opening briefs on appeal in the Los Angeles v.
 
Sin Fernandocase; floods in the Mojave River area damage surface struc
tures but recharge the underground water supply.

Mojave Water Agency files a second complaint against additional defen
dants, cases consolidated as Mojave Water Agency v. Abbey and Allison et 
al.; demurrers overruled and defaults entered in Mojave River adjudica
tion, motion for reference denied, notice of trial filed; Los Angeles com
pletes second barrel of Los Angeles Aqueduct, increasing capacity to 
565,000 acre-feet per year. 
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Array Corps of Engineers completes Forksite Dam on Mojave River; 
Mojave Water Agency enters into contract with Southern California 
Edison Co.; Dominguez Gap Barrier Project begins operation; defendants 
file respondents' brief on appeal with the Court of Appeal in the Los 
Angeles v. San Fernando case. 
Construction of the Mojave Division of the State Water Project completed, 
water deliveries to Silverwood Lake begin; Court of Appeal holds hear
ing in Los Angeles v. San Fernando,and issues unanimous decision revers
ing the trial court judgment; Los Angeles County Flood Control District 
Conservation Zones expire, not renewed by County Board of Supervisors. 
Judgment entered in Main San Gabriel Basin adjudication; Main San 
Gabriel Basin Watermaster established; defendants file petitions for hear
ing in California Supreme Court in Los Angeles v. San Fernando, petitions 
granted; MWA enters into contract with Edison for pipeline construc
tion and imported water sales; Carl Coleman removed as Mojave Water 
Agency Manager; Improvement District no. 1 formed within Mojave 
Water Agency, to raise funds for regional wastewater reclamation facility. 
Stetson Engineers issues Report on Review of Overdraft of the Mojave River 
Basin; two Mojave Water Agency Board members replaced in recall elec
tions; Southern California Water Company requests and receives removal 
from Stipulation for Judgment in the Mojave River adjudication, and files 
an answer and cross-complaint; Mojave Water Agency Board votes to 
drop water rights adjudication; modification of Raymond Basin judgment 
allows parties credit for spreading and begins studies of pumping 
patterns; in Main San Gabriel Basin, fir.t cyclic storage agreements 
between watermaster and San Gabriel Valley Municipal Water District, 
and between watermaster and Metropolitan Water District, executed; 
Upper San Gabriel Valley Municipal Water District and San Gabriel Valley 
Municipal Water District begin joint Area-Wide Water Quality Monitor
ing Program for the Mai. San Gabriel Basin. 
California Supreme Court holds hearing in Los Angeles v. San Fernando, 
and issues unanimous opinion; complaint filed beginning Chino Basin 
adjudication; Senate Bill 222 passes California Legislature, authorizing 
collection of pump tax to fund studies of groundwater basin -werdraft 
and development of basin manag,?ment plan for Chino Basin; Santa 
Ana Watershed Project Authority (SAWPA) established; Improvement 
District B formed within Mojave Water Agency to build extension water 
system to northwest Barstow; Hesperia Water District formed. 
Southern California Water Company withdraws cross-complaint; Mojave 
Water Agency v. Abbey and Allison et al. dismissed; Mojave Watet Agency 
Board seeks declaratory relief from Edison contract. 
Deliveries of State Project water suspended due to severe statewide 
drought; stipulated agreements among parties on remand in Los Angeles 
v. San Fernandoprovide for continued extractions, contitued watermaster 
service by Department of Water Resources, and temporary mining of 
groundwater to cope with drought; Mojave Water Agency and California 
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1978 


1979 

1980 

1981 

1982 

1983 

1984 

Department of Water Resources undertake development of a comprehen
sive general plan for water supply within the Agency.
Chino Basin adjudication completed, with Chino Basin Municipal Water 
District named Watermaster; ,ignificant flooding in the Mojave River area 
again damages property but recharges underground water supplies; 
MWD institutes in-lieu replenishment program, which continues through
1981; Mojave Water Agency Board of Directors reduced to seven members, 
all elected from voting divisions within the agency; Mojave Water Agency
purchases 22,500 acre-feet of State Water project surplus water for 
replenishment. 
Discovery of volatile organic contaminants in Main San Gabriel Basin; 
final judgment entered in Los Angeles v. San Fernando; ULARA Water
master responsibilities transferred from Department of Water Resources 
to Melvin Blevins; Orange County Water District Act amended to allow 
greater funding flexibility as a result of reduced ad valorem revenue (due 
to Proposition 13 in 1978), allowing district operations to be funded with 
replenishment assessment collections. 
Los Angeles Department of Water and Power and California Department 
of Health Services discover TCE and PCE in water supply wells in ULARA. 
California Department of Water Resources publishes report, Alternative 
Water Supply Plansfor the Mojave WaterAgency; work begins on Ground
water Quality Management Plan for San Fernando Valley. 
MWD begins new, "interruptible" water-pricing program; Mojave Water 
Agency receives C M Engineers' Report on Historicand PresentConditions 
in the Newberry GroundwaterBasin; city of Barstow initiates its program 
for growing crops with treated wastewater. 
Mojave Water Agency purchases 24,489 acre-feet of State Water Project 
surplus for replenishment, using a one-time acquisition charge on land;
work completed on Groundwater Quality Management Plan for San 
Fernando Valley, with Interagency Coordinating Committee formed to 
oversee implementation; ULARA Watermaster reports to court that 
Sylmar Subarea is in overdraft condition; Mojave Water Agency receives 
C M Engineers' Report on Historicand Present Conditions: Helendale Fault 
to Calico-Newberril Fault. 
Modification of Raymond Basin Judgment assigns watermaster respon
sibilities to Raymond Basin Management Board; U.S. Environmental 
Protection Agency (EPA) designates superfund sites in Main San Gabriel 
Basin; SAWPA and the EPA contract for cleanup of Stringfellow toxic 
waste site; judge signs stipulated agreement between cities of Los Angeles 
and San Fernando restricting pumping in the Sylmar subarea; first year
for transfer of unallocated safe yield water from agricultural pool to appro
priative pool in Chino Basin; Moiave Water Agency receives report of 
John S. Murk Engineers, Final Local Water Management Alternatives: 
Newberry GroundwaterBasin. 
Removal of contaminated wastewater at Stringfellow Acid Pits in Santa 
Ana River watershed begins; Mojave Water Agency receives report of 

1985 
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John S. Murk Engineers, Final Local Water ManagementAlternatives: Barstow 
Area GrounduterSub-Basins and Historic and Present Conditions: Upper 
Mojave River Basin. 

1986 	 Ron Barto and Associates issue report for San Bernardino County on water 
conditions in the Newberry Springs area; Mojave Water Agency receives 
report of John S. Murk Engineers, Final Local Water Management Alter
natives: Upper Mojave River Basin; Mojave Water Agency issues Report 
on Phase I ivestigation: Morongo Basin Pipeline Project; Army Coips of 
Engineers rejects plan to install gates in Forks Dam. 

1987 	 Morongo Basin Joint Powers Authority Project Consulting Report issued; 
Mojave Water Agency indicates approval of plans to sell aqueduct water 
to Las Flores Ranch Group through a retailer; ULARA policies and pro
cedures revised to allow for nonconsumptive pumping by nonparties for 
testing, cleanup, and long-term dewatering, without altering parties' 
pumping rights. 

1988 	 Some Chino Basin water users begin legal proceedings for review of Chino 
Basin Watermaster's performance; Mojave Water Agency places Morongo 
Basin pipeline funding on ballot, then removes funding initiative from 
ballot before November election; Barstow city officials file suit against 
Mojave Water Agency to enjoin sale of water to Las Flores Ranch Group; 
Victorville City Council expresses support for an adjudication of water 
rights along the Mojave River. 

1989 	 Ad hoc committee in Chino Basin begins work on socioeconomic and other 
studies toward development of an Optimum Basin Management Pian. 
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