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PREFACE

As 1 have been engaged in this research, | have from time to time
been asked what it is about. Usually, I have replied either, "water
problems iIn southern California™, or, ''groundwater basins in southern
California™. In fact, this research is "about" these matters, but it
is about more than these, too. The water problems and groundwater
basins serve as examples which allow for a discussion of some broader
questions. Among these broader questions are those of collective
action and commons problems. This study is a theoretical inquiry into
commons problems plus an examination of some actual commons in the
form of four southern California groundwater basins.

The "trap'"” referred to in the title of this study is what has been
called "the commons dilemma" or 'the tragedy of the commons'". In
discussing this "trap"” and the process of getting out of it, I will
turn to the principal prevailing policy prescriptions of the
literature on commons problems. These prescriptions leave little room
for divergent experimentation in various forms of commons management
by the local users of a commons. 1In the view presented in this study,
significant local experimentation and variety are incorporated, while
a basic structure of needed components for effective action is
introduced for the comparison of necessarily different processes.

When 1 have given my usual responses to those who have asked of me
what my research is about, those who knew that my field of study was
political science have looked at me as if to inquire, "what"s a
political scientist like you doing in a research project like this"?

I will not attempt to persuade readers that the problems of



groundwater basins in southern California are the central problems of
political science. However, perhaps | can indicate some of the issues
touched by this work.

The area of collective action, and especially of why people fail
to achieve collective action, is of some considerable importance for
the understanding of political behavior and of the emergence of
certain institutions and the failure of others. From the failure of
the Articles of Confederation two hundred years ago to the issues of
the growth of government spending and the difficulties of deficit
reduction we confront today, questions of free-riding and failure to
generate collective benefits are raised. And an ongoing issue of
concern to political scientists -- why some interest groups form and
succeed while others do not -- engages very closely related
considerations. When individuals in interdependent action situations
face incentive structures conducive to their detriment, the question
of whether and how they can alter their relationships with one another
to change destructive tendencies to productive tendencies is the same
basic question whether the particular application is to groundwater
basins or to international organizations.

In the study of political behavior, we have often witnessed cases
where the rational pursuit of individualized gains generates
collectively undesirable outcomes. In the 1600s, Thomas Hobbes
reasoned that a Leviathan was necessary to accomplish to collective
goals of peace and security in light of the ceaseless pursuit by
individuals of their own gain which would lead to the "war of each

against all”. In the 1970s, in the American Political Science Review,

Orbell and Wilson wrote of the collective action problem (and its



game-theoretic counterpart, the Prisoner®s Dilemma) that it 'provides
what is probably the most widely accepted, and certainly the most

coherent, justifying theory of the state available today" -- Hobbes
lives.

But the question remains, what kind of a ''state' does the logic of
collective action justify? Must it be a unitary Leviathan, centrally
directing the resource allocation decisions of people with respect to
truly local concerns? Or might it be a compound and multi-centered
system, to which people have access at whichever of various levels is
most appropriate to their problem, and through which people might
create institutional arrangements to fit their circumstances if there
are none readily adaptable? Despite the "collective-action” character
of many commons problems, their existence does not necessarily justify
the kind of state some have wished and argued for. Resource
management has occasionally worked, in spite of the absence of a
centralized, omniscient state. A few such cases are offered here, as
food for the thought that, while Hobbes may live, so too do Madison,

Jefferson, and Tocqueville.

In the course of a study such as this, one incurs several debts,
most of which (the non-financial ones) will not be repaid in like
currency. They can only be acknowledged.

At the risk of bringing her more business of this sort, 1 will
state here that Elinor Ostrom is the ideal advisor and editor for a
project such as this one. She has shown an amazingly effective mix of
patience and encouragement through the period when all 1 could tell

her was what 1 was going to do, and a nearly superhuman ability to




read, analyze, edit, and return the various portions of this
manuscript when 1 finally passed out of the '"going to do" into the
"doing" stage. (She will be pleased with the length of the previous
sentence, as she will know therefrom that those praises were from my
heart, unabridged.) I might add that although there are many
references to her work throughout this study, we have collaborated
over a long enough period on these issues that |I am at times in doubt
as to which ideas are hers and which are mine, and so however many
references to her work I make, they will still insufficiently capture
her influence. Most likely the good ideas are hers.

I owe a great many thanks also to the other members of the
committee who have had to review this study. Russell Hanson, Richard
Pacelle, and Daniel Conkle have all endured long silences and lack of
production from me, and then responded when there was product to
review with a quickness and attentiveness which was much more than I
was due.

The staff of the Workshop in Political Theory and Policy Analysis
and the Department of Political Science at Indiana University also
helped tremendously. Kristin Crose made it possible for this project
to be completed on time, which it would not have been if 1 had done
all of the typing. Patty Zielinski, Julie English, Steve Flinn, Barb
Hopkins, and Sharon LaRoche also helped in making sure 1 hit all the
marks and got the work out.

The financial assistance and the facilities of the Workshop in
Political Theory and Policy Analysis, the Department of Political
Science, and the Graduate School at Indiana University are gratefully

acknowledged. I was especially honored to receive the John V.



Gillespie Dissertation Fellowship during the period when most of what
follows was written. In addition, the research presented here was
supported by grants from the National Science Foundation (SES 83-
09829) and the United States Agency for International Development
(PHR1096-G-SS-6042-00) .

Most of this was written between August 1986 and August 1987. 1
would like to thank Jo Ella and Jason for putting up with me during
that time, when 1 was even more difficult than I usually am. Jo Ella
also provided the "word processor'™ with which much of this was
written.

The members of the Department of Political Science at IUPUI heard
the first presentation of this research, and I would like to thank
them for hiring me anyway. They also provided the incentive | needed
to finish this study.

This was written in Indiana, but it could not have been done
wihtout the assistance of some very fine people in California. On my
visits out there, and in response to correspondence and phone calls,
several individuals were of especial assistance. At the Orange County
Water District, Lola Handy provided me with a pleasant tour and
responded promptly to requests for follow-up information. At the
Foothill Municipal Water District, and with the Raymond Basin
Management Board, Ron Palmer gave me space to work, some very
enjoyable conversation, and the reassurance that my understanding of
the Raymond Basin was on the right track.

John Joham, Jr. , General Manager of the Central and West Basin
Water Replenishment District, was so very generous with his time, his

reflections on activity in the two basins, and information.



Similarly, Chris Nagler at the Southern District Office of the
California Department of Water Resources spent hours chasing down data
and talking about the Raymond, West, and Central Basins with a Kkid
from Indiana who must have seemed terribly dense at times. 1 am
especially grateful to these men.

The people I met in southern California who are working daily on
the difficult water problems of that area exemplify the best in public

service. It is a privilege to know them.



GETTING OUT OF THE TRAP: CHANGING AN
ENDANGERED COMMONS TO A MANAGED COMMONS

William Blomquist

This dissertation examines possibilities for management of a
commons by resource users. A commons is a jointly-accessible resource
generating subtractable yields. Resources used by multiple
individuals are often endangered; indeed, the supposedly inevitable
destruction of such resources is called "the tragedy of the commons'.

The prognosis of doom for the commons has produced two
prescriptions in the literature: central government management, and
privatization. The prognosis and the prescriptions presume that all
commons are alike, that the problems associated with the commons
inhere in the nature of such resources, and that the commons is
identical to such "social traps' as the collective action problem and
the Prisoner”s Dilemma game. These presumptions, and the
prescriptions derived from them, are reviewed and criticized.

In an alternative approach, the commons is reconsidered as a form
of organization of the use of a resource. That organization is shaped
by rules defining access and use. Those rules may be changed, and
rule changes can transform a commons situation from resource
endangerment to resource management. Furthermore, such changes need
not be imposed by external regulators, and need not mean centralized
governmental control or privatization. Resource users themselves may
devise well-fitted rule systems for use of the commons.

Successful transition from an endangered commons to a managed
commons will involve action by users on seven steps in a process of
resolution of commons problems. The likelihood of successful
resolution is affected by variables concerning the attributes of the
resource, attributes of the user community, and institutional
capacities available to users. That successful, as well as
unsuccessful, user-based resolution is possible is demonstrated by
comparative case studies of four groundwater basins in southern
California, each of which has been an endangered commons. The
situations, conditions, and processes of resolution in the basins are
described and compared, and the outcomes attained are compared and
evaluated. The cases demonstrate that, where users are able
successfully to complete a resolution process, destruction can be
averted, and efficiency of resource use can even be improved, without
converting the commons to individually-held private property or
centrally-controlled public property.
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INTRODUCTION:  WHAT IS GOING ON HERE



CHAPTER ONE INTRODUCTION: WHAT IS

GOING ON HERE

Doth a fountain send forth at the same place sweet water and
bitter? Can the fig tree, my brethren, bear olive berries?
either a vine, figs? so can no fountain both yield salt water
and fresh.

James 3: 11-12

Los Angeles lies between desert and ocean. Mountain ranges form
an arc around the lower, flatter Los Angeles Basin, which extends from
the foothills of those mountains to the Pacific Ocean (see Map 1-1).
The mountains -- the Santa Monica, San Gabriel, and Santa Ana ranges -
- shield the Los Angeles Basin from the desert heat to the east, and
catch the ocean breezes coming from the west. The same geologic
characteristics that have caused the area®"s smog problems in recent
times have given this place a climate that belies its position between
desert and ocean. Occasionally, the Santa Ana winds come from the
east over the mountains to remind the inhabitants of what might have
been -- hot and dusty winds blow through the Los Angeles area,
bringing the desert®s weather all the way to the ocean.

But normally, in this place between the mountains and the
Pacific, abundant sunshine and cool temperatures combine to create one
of the most enjoyable climates in North America, or perhaps anywhere.
The coolness of the air tempts one to forget that the Los Angeles
Basin is nonetheless an arid place. The temptation is sufficiently
strong that the 464 square miles of the Los Angeles Basin now contain
a population of some 13 million people. These millions live in an
area where the average annual rainfall is 15 inches, as compared with

50 inches in the New York City area or 35 inches in and around
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Chicago. And even 15 inches is somewhat misleading. Rainfall is
almost entirely confined to the cooler months of November through
March; during the warmer months of June through September, it hardly
rains at all. The second largest metropolitan area in the United
States has been built in a water-deficient place.

The mountains around the Los Angeles Basin catch much of the
precipitation moving inland from the coast during the winter storms
and return it to the Basin floor. Various streams drain from the
hillsides and combine into the Los Angeles, San Gabriel, and Santa Ana
Rivers, which cross the Basin and empty into the Pacific. In years of
heavy rainfall, these rivers have flooded the Los Angeles Basin, and
at times have changed their courses. In the process of draining the
mountains, flooding the Basin floor, and changing their courses time
after time for thousands of years, the streams and rivers have
deposited layer upon layer of sands and gravels upon the Los Angeles
Basin.

Over the same thousands of years, the Pacific Ocean itself
covered differing amounts of the Basin floor. The shore line moved
inland and out as seismic activity raised, lowered, and reconfigured
the ocean floor, the Basin bed, and the mountains. With each move
inland and with each retreat, the Ocean deposited its own layers of
sediments -- finer sands and clays - -so that the Basin floor can be
thought of as having been built up In layers over thousands of years.
There are layers of gravel, layers of coarser sand, layers of finer
sand, and layers of clay sandwiched between the land surface and the
bedrock below.

The same seismic activity that raised and lowered the mountains



and the valley floor and brought the ocean in and back also manifested
itself in discontinuities between and among those sandwiches of
sediments in the Los Angeles Basin. Fault lines or fault zones are
sharp disjunctures in the underground strata that interrupt the layers
of sands, gravels, and clays. These underground schisms separate the

subsurface soils into distinct adjoining sections.

A. The Problem of a Groundwater Basin

These sections of sandwiched sediments are capable of holding

water. The more porous layers -- those made up of gravel and coarse
sand -- are composed of rough particles with minute spaces between
them. If these porous layers can be reached from the ground surface

(that is, if they are not covered by some impervious layer of clay or
rock), then water from surface streams or rivers or from precipitation
can flow downward through the soil to be contained in these coarser
layers. This downward movement of water through the soil is called
percolation. The water-bearing layers in which the water is retained
underground are called aquifers. Aquifers of relatively coarse
material have the dual advantage of not only retaining water but also
of yielding water readily when penetrated by a well or when they come
into contact with the ground surface as a spring.

When an aquifer or a set of aquifers (which may themselves be
layered on one another) are contained within an area which is
separated from other underground strata by fault lines, mountains or
other bedrock formations, such an area is referred to as a ground

water basin. Because of the considerable faulting and folding of



underground material in the Los Angeles Basin, there are as many as 29
separate ground water basins in the Los Angeles area, several of which
are shown in Map 1-2.

Aquifers in a ground water basin may be confined and under
pressure, or unconfined. The ground water basins in the Los Angeles
Basin contain both kinds of aquifers. Figures 1-1 and 1-2 present
representations of cross-sections of groundwater basins. Figure 1-1
shows a valley-fill basin; Figure 1-2 shows a coastal basin adjacent
to the ocean. A confined aquifer is composed of water-bearing
material deposited beneath a more nearly impervious layer of material
(such as clay) known as an aquiclude, an aquitard, or a confining bed.
IT the aquifer is completely confined (i.e., its entire surface is
covered by impervious sediments), then its only source of water will
be very slow leakage of water through the aquiclude. Such a
completely confined aquifer is analogous to a vein of coal: any use or
withdrawals therefrom take the form of mining, and the resource is
non-renewable in a practical sense. Other confined aquifers may not
be completely covered, and thus may be directly accessible to the
ground surface through permeable deposits. Such partially-covered
confined aquifers may have significant rechargeability, depending on
their component materials, and may be able to take in and to release
significant amounts of water in a given period without being mined or
losing their net amount of water in storage. (1)

Water that enters confined aquifers and moves beneath the
aquiclude is under pressure. The upper materials tend to press down
toward the bedrock, and the water in the pore spaces in the confined

aquifer is compressed as it moves toward some point where it will be
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released. Depending upon the pressure on the confined water and the
vertical distance to the ground surface, water may actually flow to
the surface through fissures and appear as spring water. Or, if the
confined aquifer is penetrated by a well, the water may flow to the
surface; this is known as an artesian well or flowing well (see
Figures 1-1 and 1-2). Even if the water from a confined aquifer does
not reach the surface, when a well reaches into a confined aquifer,
water rises in the well above the level of the water in the aquifer.
The level the water reaches in the well is called the piezometric, or
pressure, level. (2)

An unconfined aquifer is not shielded from the ground surface by
an aquiclude. The unconfined water-bearing material can directly
receive water from precipitation on the surface and from surface
streams (see Figure 1-1). The level of saturated material in an
unconfined aquifer defines a surface called the water table. The
water in an unconfined aquifer is not under pressure and must be
pumped to the surface when penetrated by wells (see Figure 1-2). When
the water storage in an unconfined aquifer reaches and exceeds its
saturation capacity, the overlying land may become swampy or marsh-
like.

Ground water basins not only store water, they can regulate
variations in supply. Natural recharge and natural disposal are
equilibrated over time by an underground reservoir. Over any
considerable period, recharge and escape are equal, even though
recharge is variable due to seasonal and annual variations in
precipitation and surface stream flow. As the water table rises,

disposal increases and as the water table falls, disposal decreases.
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IT there is pumping or artificial extraction the equilibrium is still
maintained, but at a lower level of water elevation; "the level is
rising or falling as the difference between recharge and pumping is
positive or negative, respectively." (3)

The fact that water levels in underground aquifers can rise or
fall depending on the balance between recharge and extractions
introduces two important potential problems: overdraft and
contamination. Overdraft occurs when the amount of water being
removed from an aquifer through natural escape and artificial
extraction exceeds the amount of water being restored to that aquifer.
When overdraft persists over time, several adverse consequences can
follow. (4) The lowering of water levels causes undesirable economic
effects for users of the underground supply: wells must be deepened
after levels fall below a certain point. |If water is being lifted to
the surface by pumps, increased pumping lifts impose increased costs
on users. Those persons using the underground water who cannot meet
these increased expenses may find themselves excluded from the water
supply.

Moreover, as the water is removed from the pore spaces within the
water-bearing material and not replaced, compaction of the sediments
can occur. This can result in the loss of storage space in the
aquifer -- the pore spaces simply no longer exist for the water to
fill —— and may even progress to the point where land subsidence
occurs, which could yield extremely dire consequences for structures
built on the overlying ground surface.

Contamination is also a possibility when underground water levels

decline sufficiently. As pore spaces are dewatered and sediments are
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compacted, minerals contained within the sediments may emerge and
mingle with the remaining underground water, causing a loss in water
quality. In addition, and of particular importance in the Los Angeles
area, If an aquifer lies adjacent to a salt-water body such as the
Pacific Ocean, lowered underground water levels can permit invasion of
the fresh water supply by the salt water from the Ocean. As long as
the pressure levels in the underground aquifer are higher landward
than they are seaward -- or, iIn technical terms, there is a seaward-
sloping hydraulic gradient -- then the ocean water which comes into
contact with the fresh water in the aquifer will remain static and not
contaminate the fresh water supply (see Figure 1-3). However, if water
levels in the coastal aquifer are drawn down so far as to generate a
landward-sloping hydraulic gradient, then sea water will move into the
aquifer, displacing the fresh water (see Figure 1-4). Salt water has
greater density than fresh water, and so will replace fresh water from
beneath when the two come in contact. When this salt-water intrusion
occurs, wells overlying the aquifer that used to bring fresh water to
the surface will begin to pull brackish water. Since salt water is not
usable for most of the purposes for which fresh water is withdrawn,
the excessive withdrawal of fresh water from a coastal aquifer can
render the water supply useless.

Ground water basins thus provide a source of water supply and
water storage, but their use is problematic, since overuse can destroy
their value both as sources of supply and as reservoirs of storage.
Falling water levels lead to increased costs of use, compaction and
loss of storage capacity with possible dangerous land subsidence, and

(depending upon the relative location of the basin and the composition
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of the water-bearing material) contamination of the water supply. B.

The Problem of Water Supply in the Los Angeles Basin

The characteristics of ground water basins can now be related to
the development of the Los Angeles area. As noted earlier, the Los
Angeles Basin is now home to 13 million people, but has an average
annual rainfall of about 15 inches. Compounding the relative scarcity
of precipitation is its erratic nature. Precipitation Is concentrated
in a few "wet" months, and the area is given to cycles of consecutive
dry years in which rainfall may be as little as 5 or 6 inches followed
by wet years with 25 or 30 inches of rainfall.

The wet years in the Los Angeles Basin historically caused as
much of a problem for the inhabitants as the periods of drought.
Although it may be difficult to conceive for non-residents of the
Pacific Southwest, arid lands are susceptible to disastrous flooding
when precipitation is plentiful. As the surface soil of sands and
clay harden during a dry cycle and surface streams disappear and
stream beds dry up, conditions ripen for flooding when a sudden wave
of storms from the ocean hit the area. Water drains from the mountain
sides and runs onto the Basin floor faster than the diminished
absorptive capacity of the ground surface can handle. Flash flooding
can devastate property holdings, mud slides wash away surface
structures, rivers and streams may completely re-locate their
channels, and precious fresh water races seaward and is lost in the
ocean.

Such an episode is then followed by months during which it does
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not rain at all, or perhaps an entire cycle of dry years during which
the surface streams again dry up and the surface soils harden. This
alternating between drought and flooding is a principal reason why the
development of Los Angeles as an urban center lagged behind that of
San Francisco, despite Los Angeles®™ more hospitable climate. The
development of the Los Angeles area in the second half of the
nineteenth century was focused on irrigated agriculture, where
ranchers and growers took advantage of the plentiful sunshine and mild
temperatures, until the occasional flooding would erase their crops
and fields and they would start over.

How, then, did the Los Angeles Basin become the place of
residence for so many millions of people, and billions of dollars”
worth of assessed property valuation? The answer lies partially in a
fact noted above: underlying the Los Angeles Basin are some 29 ground
water basins. These basins can capture and store water and yield it
up for later use.

"With such erratic seasonal runoff... it would not be

possible to conserve any substantial portion of the runoff,

were it not for the fact that many valleys in the South

Coastal Area are favored by being underlain by large ground

water reservoirs. These underground reservoirs lie mainly in

the basins of the... Los Angeles and San Gabriel Rivers in

Los Angeles County, and in that of the Santa Ana River and

its tributaries in San Bernardino, Riverside, and Orange

Counties." (5)

In certain places along these river courses -- the forebay areas where
confined aquifers can be recharged by percolation from surface water

-- the porous soil deposits from the rivers "are capable of receiving
immense quantities of water. Historically, much of the water flowing

in the rivers as they crossed their forebays disappeared into the

alluvium and moved underground toward the sea. Precipitation which
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fell on the forebay area was also a source of supply for adjoining
ground water basins.” (6)

The volume of water stored in these ground water basins is
tremendous. According to a California Department of Water Resources
study completed in 1968, the fresh water storage in the ground water
basins of the Coastal Plain (which is a substantial part of the total
Los Angeles Basin) was estimated at 35 million acre-feet. (7) The
ground water basins of the Los Angeles area provide water storage
capacity roughly equivalent to that of Lake Mead behind Hoover Dam. (8)

These observations concerning the storage capacity of the
underground reservoirs in the Los Angeles Basin do not contradict the
earlier observations about the problems of alternating drought and
flooding. The percolation of surface water into ground water basins,
and the underground movement of water through the aquifers, is a slow
process. It is best served by steady application of water to the
surface in those areas where basin recharge can take place. Sudden
bursts of precipitation can and do overrun the intake capacity of the
underground basins. Precious water can and does waste to the ocean
during these times. Then, during drought periods, the overlying
surface may carry so little water that recharge to the underground
storage is deficient. The underground basins may help regulate the
erratic precipitation cycle, but they are not open collectors that
catch and hold all of the water arriving during the wet periods. It
bears noting also that much of the ground water storage capacity is in
confined aquifers, so that rainfall and surface stream flow overlying

the aquiclude do not provide substantial recharge to the aquifers
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beneath the aquiclude.

The deficiency of surface water supplies led to early development
of ground water in Los Angeles. Ground water conditions in the late
1800s were especially conducive to this development, since the
underground water reservoirs were full and extractions were
comparatively small. The overlying land surface was largely used for
irrigated agriculture, so that much of the water applied to the land
returned underground. At this early stage of the area"s development,
underground water levels were so high and the hydraulic gradient so
nearly flat that as the land surface receded to sea level near the
coast, water Fflowed from artesian springs and wells in the lower
reaches of the coastal area. In fact, swampy conditions existed in
some places close to the ocean. (9) Under these circumstances,
irrigating land was easy and relatively inexpensive. Early
development of ground water actually improved the area, as some of the
swampy lands dried up enough to become usable for additional
agricultural development.

Economic development in the Los Angeles Basin was not spatially
uniform; some areas developed more rapidly than others. A 1904 survey
performed by W. H. Mendenhall for the United States Geological Survey
noted a shrinkage of the area of artesian water in the coastal reaches
of the area and declining water levels in wells. By 1900, the City of
Los Angeles had grown to a population of over 100,000 people in an
area overlying a relatively small part of the total Los Angeles Basin.
City planners looked at population growth trends and forecast that
water from the surface flows of the Los Angeles River and from the

aquifers underlying the City itself would become insufficient to
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support the City"s population. The City made a considerable capital
investment in a 200-mile aqueduct from the San Fernando Valley north
and east to the undeveloped Owens River Valley east of the Sierra
Nevada Mountains. The Owens River aqueduct was completed in 1913, and
the City of Los Angeles began importing Owens River water for direct
use in the City, with the excess spread in the San Fernando Valley for
later withdrawal from the underground storage in that Valley. (In
1940, the Owens River aqueduct was extended north to Mono Basin,
making the total aqueduct length 340 miles.) (10)

Thus, in the early 1900s, water levels in area wells were already
declining, and the City of Los Angeles was already concerning itself
with securing a supplemental water supply. Yet at the same time,
concerns with the occasional flooding of the Los Angeles area prompted
other activities. By special authorizations of the California
Legislature upon petition from local residents, the Los Angeles County
Flood Control District (LACFCD) was established in 1915 and the Orange
County Flood Control District was established in 1927. In order to
reduce the flooding potential from the rivers that traversed the area,
the Flood Control Districts engaged in programs of channel
improvements. The LACFCD even routed the Los Angeles River and the
Rio Hondo through new, high-walled, concrete-lined channels.
Ironically, this action ensured that nearly all of the storm flow of
the Los Angeles River would run directly to the ocean, as would that
of the Rio Hondo below the Montebello Forebay, thereby eliminating
these rivers as sources of fresh-water percolation into the
underground basins along those parts of their courses that had been

lined with concrete.



Continued economic development of the Los Angeles Basin during
the first three decades of this century saw the beginning of its
transformation from an agricultural production center to a thriving
(and sprawling) urban-suburban area. Industrial, commercial, and
residential growth began to outpace agricultural growth, and
agricultural uses of land were replaced with urban uses. This
transition was accompanied by the paving over of the Los Angeles
Basin, which had an effect on the ground water supply similar to that
of lining the river channels with concrete. The underground water
basins of the Los Angeles area have been deprived of much of their
natural percolation by the rapid development of streets, buildings,
and parking lots, turning rainfall into runoff. When the rainfall
falls on the ground, it produces about 20 percent runoff; when the
same rainfall hits pavement, it produces about 80 percent runoff. The
runoff finds its way through the drainage systems, built as part of
the flood control plan, into the river channels and out to the ocean.

The first few decades of the 20th century, thus, brought about
the simultaneous increase in the use of fresh water from underground
along with the decrease in the recharge capacity of the underground
supply system. Over half of the water used in the Los Angeles Basin
was being withdrawn from below the ground. The introduction to the
area in 1909 of the deep-well turbine pump made it possible to
withdraw the ground water faster and from greater depths, thereby
accelerating ground water use. The City of Los Angeles had secured a
supplemental supply of water, but the rest of the area remained
dependent on the ground water basins for water as demand grew. In

four of these ground water basins -- the Raymond Basin adjacent to the
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San Gabriel Valley, the West and Central Basins in the Coastal Plain
area, and the East Coastal Basin in Orange County-- the problems
associated with the use of ground water basins had become acute by the
close of the 1920s.

The stakes involved in the water supply problem of the Los
Angeles area are huge. A major metropolitan area, with millions of
people and their property, has been built on this semi-arid plain. The
building of this metropolis was accomplished not only with the
borrowing of financial capital, but also with the borrowing of natural
capital. Every year after the early decades of the twentieth century,
the people of the Los Angeles Basin consumed more water than nature
supplied. They borrowed much of the deficit from the storage capacity
of the underground water system. In so doing, they endangered that
very same storage capacity. Water levels fell, pumping lifts
increased, wells were abandoned, compaction occurred, and the sea
water intruded.

A continuation of these developments threatened to destroy the
water supply on which this boomtown depended. The potential monetary
losses alone from the destruction of the underground water supply
could turn the boomtown into a ghost town, or turn the life of the
remaining inhabitants into a war of each against all over the
dwindling water supply (violence in water disputes in the western
United States is not unheard of). In the Los Angeles area, water
supply is not an abstract issue about which futurists speculate; it is

a real problem faced by real people on a continuing basis.
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C. The Kind of Problem This Is -- The Commons

Imagine some typical ground water users in a coastal area such as
the Los Angeles Basin. Over the course of a few years, a vegetable
grower notices something disturbing at the well he has been using for
irrigation and for his own consumption. The underground water he uses
is receding. The pump he uses to extract the water from the ground
has to lift the water farther than it had to be lifted before. This
longer pumping lift is increasing his cost of obtaining water with
which to pursue his livelihood. Yet market conditions prevent him
from raising his selling price for his crop.

Miles away, along the ocean, employees at an oil refinery begin
to notice another problem. The water extracted from underground that
passes through the narrow network of pipes within the walls of the
refinery structures is beginning to leave deposits. In a fairly short
time, this could create blockages that would be extremely costly to
repair. An analysis performed by one of the refinery engineers shows
that the water the refinery has been using from underground has become
salty -- it resembles ocean water.

Somewhere between the refinery and the vegetable grower, a city
water department"s employees are beginning to notice problems. The
distance to the water in their wells is increasing. Costs are going
up. Water quality is beginning to show some troubling signs, too. The
grass on the lawn outside City Hall is blanching and dying even as the
groundskeepers keep watering it.

The problems continue, and they grow worse. Wells are deepened;
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or, old wells are abandoned and new ones are drilled. Newer and
better pumps are bought, with improved capabilities for lifting the
underground water to the surface. Yet the distances it must be lifted
continue to increase. The demand for water from the city water
department continues to grow with the population. Along the coast,
salt concentrations increase; the clogging of pipes accelerates, more
lawns die.

The vegetable grower does not know the refinery workers. The
refinery workers do not know the water department employees, and so
on. Each of them knows only that there is a problem. They do not
know how big the problem is, or who else is being affected. And they
do not understand why it is happening now.

Yet the behavior of these strangers is closely related. The
actions of the vegetable grower are a part (albeit a small part) of
the reason why salt deposits are clogging the pipes down at the beach.
The actions taken at the refinery are part of the reason for the
increasing pumping lifts and costs of the vegetable grower and the
city water department. These strangers, though they are unaware of
it, are drawing their water from a common source, a ground water

basin. They are users of a commons.

C.1. Common-Pool Goods and Other Goods
A commons (or a common-pool resource) is a resource that is not
under the ownership of an individual, to which more than one
individual has access, and that generates subtractable yields that are
appropriated by the individuals who have access to that resource. A

typical ground water basin meets this definition. No individual owns



24

the ground water basin. More than one individual has access to it,
and it produces an appropriable yield -- the water brought to the
surface -- for those persons who exercise their access to the basin.

There is, then, a defining duality to the commons: there is the
Jjointly-accessible resource and the individually-appropriated yield
from that resource. The vegetable grower, the refinery, and the city
water department all have access to and use the ground water basin,
which is the jointly-accessible resource. Yet the water extracted
from the basin (the individually-appropriated yield) by the refinery
is not the same water that is extracted from the basin by the
vegetable grower. The individuals using their access to the commons
appropriate yields that are rival in nature. The water withdrawn by
the city water department is then no longer available to another
pumper, and In fact subtracts from the total supply available to that
other pumper.

Why belabor what may appear to be so trivial and obvious a point?
The dual nature of the commons is essential to distinguishing it from
other types of ''goods" scholars have focused analysis upon (11), and
to thinking clearly about prescriptions made by various analysts for
common-pool resource management.

The idea of a "good," and of '"types of goods," has been brought
into political science and other social sciences from its original
principal use in economics. As a result of this lineage, it is easy
to think of the term "good" as designating only tangible objects. But
this tendency unnecessarily excludes many of the things human beings
create or destroy, enjoy or disprefer. A better way of conceiving of

a '"'good" is as something valued, positively or negatively. A 'good,"
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as used here, is a "value," whether tangible or intangible, and so
includes services, conditions, benefits, "bads," etc. (as in Easton®s
"authoritative allocation of values," by which he meant '""things
valued™).

All goods are not alike. Some goods are less amenable to
privatized means of production, distribution, and consumption than
others. Examination of distinctions among goods yielded ideal types
of goods-- the "private good" and the "public good,' conceived in pure
polar terms. But these pure polar types did not encompass the variety
of goods. Anything other than a private good seemed susceptible to
difficulties iIn production, distribution, or consumption, regardless
of whether it met the definition of "public good". The problem is the
problem of the "non-private good."

Non-private goods present problems of adequate provision,
problems of adequate maintenance, problems in the distribution of
benefits and costs, and problems in use or consumption. What, then,
distinguishes these private goods and non-private goods? The
distinction between private goods and public goods was variously made
by different scholars on the basis of feasibility of exclusion or of
subtractability (or rivalness) of use. (12) Private goods differed
from public goods because persons other than the proprietor could be
excluded from access to a private good, whereas a public good (such as
national defense) was available to all relevant persons once i1t was
provided. It was also argued that private goods differed from public
goods in that once a private good was consumed or used by an
individual, it no longer was consumable or usable by another, whereas

the consumption of a public good by one individual left it available
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in undiminshed quantity and quality by another (e.g., my enjoyment of
defense does not leave less defense for you to enjoy).

In fact, private goods differ from public goods on both
dimensions. However, the use of two dimensions -- feasibility of
exclusion and subtractability in use -- actually allows for more than
two types of goods. There may also be goods with high feasibility of
exclusion and low subtractability in use, and goods with low
feasibility of exclusion and high subtractability in use. The use of
two defining dimensions creates a four-cell typology of goods (13),
with private goods high on both dimensions and public goods low on
both dimensions (see Figure 1-5). The other "non-private' or
"problem” goods (represented here as polar types themselves, though
both excludability and subtractability may vary by degrees), which are
not pure public goods, lie in the off-diagonal cells.

"Toll goods' are characterized by high feasibility of exclusion
but low subtractability in use. An example of a "toll good" is a
program on cable television, from which you and 1 may readily be
excluded if we have not paid the requisite fee (or met some other
qualification), but which is such that, if you and | both pay the fee,
my consumption does not leave you less program to consume. A toll
good is thus not a public good like national defense, from which you
and 1 cannot be excluded. Nor is it a private good like an apple, my
consumption of which precludes you from consuming in the same fashion.

The remaining type of non-private good is the common-pool good,
where exclusion from access is low but subtractability in use is high.
(14) Common-pool goods are thus neither private goods nor public

goods, although their dual nature gives them a shared characteristic



27

spuoYy spooy

2Fiqnd 1004~-uocumo)
s§pooy 8pooy
1101 21VAT1g
noq 4s¥H

dS{1 N1 ALITIGVLOVHLENS

Mo

ROISNTIOXE
40 ALITIYISVAA

Y3tH

Typology of Goods

Figure 1-5.

Ostrom and Ostrom (1978)

Source



28

with each of those types. A commons is a jointly-accessible resource
that produces an appropriable yield. The units of appropriable yield
are the directly-consumed and directly-valued items for which access
to the resource is sought. These we may call "use-units." (15) The
resource is "'used" by individuals only in the sense that through
access to the resource they are enabled to appropriate the use-units.
It is the resource that exhibits low feasibility of exclusion; joint
uses of the resource are eminently feasible, as the ability to keep
individuals from using the resource is limited. It is, on the other
hand, the use-units that exhibit high subtractability in use; joint
uses of a use-unit are not so feasible and may even be practically
impossible (as with a fish extracted from a body of water). Examples
of common-pool resources and the use-units they produce are plentiful:
oil fields yield units of petroleum (barrels, litres, or whatever --
the unit of measure does not affect the analysis); ocean fisheries
yield fish, forests yield timber, grazing areas yield fodder, bridges
yield crossings (16), and ground water basins yield water.

Why is a commons a "‘problem good?" What is it about low
feasibility of exclusion from the resource and high subtractability in
use that generates difficulties for the users? Difficulties arise
from the interplay of four factors: the subtractability of the use-
units, the fact that the use-units are linked through a production
process to the resource, the "carrying capacity' or finite limit of
the resource as a producer of use-units, and the presence of numerous
users appropriating use-units from the commons simultaneously.

The subtractability of the use-units and the presence of a finite

limit on the ability of the resource to produce use-units gives rise
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to the possibility that, within a particular period of time, all of
the use-units generated by a commons may be appropriated. The
connection between the use-units and the resource as their producer
implies that appropriation of an excessive number of use-units within
a period may "feed back' into the production process and damage the
production capacity of the resource itself. This has already been
noted with respect to ground water basins where withdrawals of ground
water may lead to compaction of sediments, eliminating the pore spaces
that hold water. Other commons face similar problems: removal of too
many fish from a body of water might lower the fish harvest in future
time periods by reducing the number of fish reproducing and generating
new Fish; over-grazing of rangeland or over-harvesting of timber may
reduce seed availability to the point where future crops of grasses or
trees are diminished. Combining these factors with a multiplicity of
users of a commons means that no one proprietor is able to make
decisions balancing the consumption of use-units with the carrying
capacity of the resource. The several users may inflict losses upon
each other through their various individual appropriations of the
commons.

This interdependence of the users of a commons is, perhaps, its
most oft-remarked feature. When, as described above, one individual
(such as the refinery) extracts water from a ground water basin, that
individual s extraction is not available for another (such as the
vegetable grower) and may even reduce the availability of water to
that other (when, for instance, underground water levels decline). The
behavior of the users of a commons is physically interconnected. There

may be a "physical medium through which the effects of one
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agent”s activities are transmitted to other agents.... The
distinguishing feature of a common property resource is that it
transmits influences directly from one economic agent to another."
(17) Behavior in a commons is contingent (18)-- in the use of such a
resource, each person®s actions are partly the cause of his own
problem and partly the cause of other®s problems.

The result of this interdependence of multiple users of a
commons, who may fully appropriate its use-units and indeed overrun
its carrying capacity, is the so-called '"tragedy of the commons." The
biologist Garrett Hardin gave us the powerful expression "the tragedy
of the commons'™ to describe these problems, using the old sense of the
commons as open land available to those in a community for grazing
their animals. Hardin"s reference to the commons as pasturage (19)
may be embellished with a numerical example to provide the following
account.

Suppose there is a pasture used by five herders, each of whom has
10 animals. There are 50 animals, which we will suppose to be worth
$1,000 each if raised and marketed in this fashion. In addition, let
us suppose that the addition of a 51st animal, competing for fodder
with the other 50 animals, reduces the final market value of each
animal by 1/50, or $20.

Now, if herder A adds an 11th animal to his herd (and thus a 51st
animal to the total), the total social cost from the addition of that
51st animal is 50 times $20, or $1,000. However, the value of herder
A"s herd changes from $10,000 (10 animals worth $1,000 each) to
$10,780 (11 animals worth $980 each). So, herder A"s action in

increasing his herd inflicts a total social cost of $1,000, but
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realizes for him a $780 gain.

Herder A, and each of the herders, has an incentive to add to his
herd and appropriate more of the fodder produced by the pasture, until
the crowding has become so severe that the addition of another animal
no longer increases the total value of that herder®s herd. If we
presume no more than that each herder is capable of assessing his
situation and responding rationally to the incentives in that
situation, each herder will make additions to his herd. In the
meantime, the total social costs have been overrunning the individual
gains to the herders. The pasture®s ability to reproduce fodder for
the next season may be reduced.

This is the typically-conceived working-out of a situation where
multiple individuals use a finite resource producing subtractible use-
units where use today may reduce the supply available for use at a
later date. "Thus, as long as each hersdman selects the strategy most
advantageous to himself as an individual, he will add a head of cattle
to his herd, and so will they act all, as individuals."(20) Yet in so
doing, they inflict losses upon each other and damage upon the
pasture, so that in the future they may be unable to generate herd
values approaching those realized as they overran the carrying
capacity of the pasture. This "inherent logic of the commons,"

according to Garrett Hardin, "remorselessly generates tragedy,' noting
Alfred North Whitehead"s observation that the "essence of dramatic
tragedy is not unhappiness. It resides in the solemnity of the

remorseless working of things."™ (21)
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C.2. The Problem of Collective Action and the Commons
Continuing with the example of the common pasture used by the
five herders, one finds that the herder®s situation is something of a

trap. The trap is that the arithmetic of the commons does not work in

reverse. Unilateral increases will increase herd value while others
keep herd size constant (or reduce herd size), but unilateral
decreases in herd size will not improve herd value while others are
over-grazing the pasture.

Suppose now that herder A has increased his herd to 11 animals,
and the other four herders have followed suit. What happens if herder
A, witnessing the effects of his actions and those of the other
herders and alarmed by the results or the prospect of further
increases, considers reducing his herd from 11 animals back to 10?7

At this point, there are 55 animals on the commons, the value of
each of which has diminished to, say, $900. If herder A reduces his
herd back to 10 animals, and thus raises the value of each animal to
$920, he increases the value of each other herder"s herd by $220, and
increases the value of all of the animals on the commons by $1,080.
However, herder A"s herd at 11 animals is worth $9,900 (11 animals
worth $900 each), and herder A"s herd at 10 animals would be worth
$9,200 (10 animals worth $920 each). His action of reducing his herd
would create a $1,080 total social gain, but he would incur a $700
loss for doing so. Again, presuming only that a herder is capable of
assessing his situation and responding rationally thereto, herder A
will not sustain the $700 loss in order to generate a gain for the
other herders.

When there are 50 animals on the pasture, each of which is worth
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$1,000, the total value of all the herds is $50,000. When there are
55 animals each of which is worth $900, the total value of all the
herds is $49,500. There is, then, a collective gain to be realized by
the herders from moving herd size back from 55 animals to 50 animals.
Yet the situation faced by an individual herder contemplating a
unilateral reduction from 11 animals to 10 is such that the herder
anticipates a loss from such an action.

This is a disturbing situation - - a collective benefit is
foregone and damage to the commons continues as a result of the
individually rational choices of the herders. It is the sort of
disturbing situation Garrett Hardin had in mind when he wrote of the
"inherent logic of the commons'" remorselessly generating tragedy.

Hardin®s warnings about the tragedy of the commons appeared just

a few years after the publication of Mancur Olson"s The Logic of

Collective Action. That work focused on the problem of collective

benefits foregone as a result of the individually rational choices of
the members of the collectivity. Olson observed that economists and
political scientists typically took it for granted that individuals in
groups with a common interest, or with a prospective collective
benefit to be attained, would act to further that common interest;
indeed, it was assumed that groups would "act,'™ much in the same way
as individuals act, to pursue their interests. (22)

Olson argued instead that what followed consistently from the
presumption of individual rationality was not successful group action
to achieve collective benefits, but rather quite the opposite.

According to the logic presented by Olson,
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IT the members of a large group rationally seek to maximize
their personal welfare, they will not act to advance their
common or group objectives unless there is coercion to force
them to do so, or unless some separate incentive, distinct
from the achievement of the common or group interest, is
offered to the members of the group individually on the
condition that they help bear the costs or burdens involved
in the achievement of the group objectives.... These points
hold true even when there iIs unanimous agreement in a group
about the common good and the methods of achieving it. (23)

The Logic of Collective Action bears the subtitle, "Public Goods

and the Theory of Groups.”™ It has already been noted that public
goods and common-pool goods are not the same, because they differ on
the dimension of subtractability in use. Because of their non-
subtractability, public goods are not given to the problems of
overuse, depletion, and contamination that common-pool goods
experience. Public goods have different problems arising from their
non-subtractability, especially revelation of preferences (24) and
consequent distribution of costs of provision among public-good
consumers (it may, for instance, be possible to say that 1 enjoy
national defense more than you do, but i1t does not make any sense to
say that 1 enjoy more national defense than you do). Bearing in mind
that public goods and common-pool goods differ along the
subtractability dimension, they share the other defining
characteristic of low feasibility of exclusion. It is this
characteristic of non-excludability alone on which Olson bases his
definition of public goods: "The very fact that a goal or purpose is
common to a group means that no one in the group is excluded from the
benefit or satisfaction brought about by its achievement.” (25)
Therefore, Olson®s logic extends beyond public goods to common-pool

goods since he does not differentiate between them.
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With respect to the problem of achieving the collective gain
which might inure from reducing overuse of a commons (as with the
increase in total herd value available in the example above), non-
excludability is a crucial characteristic. |If herd size is reduced
(presuming that reduction occurs from a beginning point of overuse),
increased herd value accrues as a benefit to the herders of the
commons and is not "‘captured,” or internalized, by the herder who
makes the reduction. One may therefore be tempted to ask why the
herders do not all reduce their herd size as a group, and therefore
avoid the problem of having an individual herder '"'go it alone?" This
is where Olson"s analysis bites into the problem for public goods and
common-pool goods alike, in its prediction that such joint action will
fail.

The problem of achieving joint action to bring about a non-
excludable benefit is the problem of the "free rider"” and the "hold-

out. In the context of a commons, if a reduction in use will provide
a non-excludable benefit to the members of the group of users of that
commons, then an individual user chooses between a strategy of
reducing his use and sharing in the benefits of reduced use and a
strategy of not reducing his use but nonetheless sharing in the
benefits of reduced use by others. The strategy of not reducing use
provides the commons user with the dual benefits of greater use of the
commons and improvements in the condition of the commons. A user
following such a strategy does not reduce his use of the commons and
takes a "free ride" on the actions of others to reduce their use of

the commons. In the context of public goods, the "free rider" is one

who avoids contributing to the cost of provision of a public good, yet
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enjoys the benefits of that good once it is provided by others, since
(by definition) they cannot exclude him therefrom. In the context of
common-pool goods, the "free rider" is one who avoids curtailing his
use of the commons yet enjoys the benefits of curtailment of use by
others since they also cannot exclude him therefrom. Indeed, if a
group (either of potential consumers of a public good or of users of a
commons) attempted to develop a voluntary agreement for joint action,
the "free rider"” would be led to adopt a "hold-out" strategy, (26) in
order to get the others either to go ahead without him or to offer him
some additional inducement to cooperate.

To this point, the "free rider" or "hold-out" has been described
as if he were an individual in a group -- indeed, as if he were a
rather obstinate individual in a group. But the thrust of Olson"s
analysis is that the entire group is composed of such individuals,
each of whom faces the same choice of strategies. Olson"s analysis,
and the reason his work is sometimes informally re-named "the illogic
of collective action™ or "the logic of collective inaction”, is that
each individual faces the temptation to "free ride"™ and that if each
of these individuals selects the strategy that maximizes his own
personal welfare, each will adopt the "free-rider" choice and
collective action will fail. Thus, to the extent that the improvement
or survival of the commons requires joint action to curtail use, there
is no comfort for the commons from Olson®s analysis.

There are, however, some important qualifications in The Logic of

Collective Action that merit attention, because Olson®"s conclusion is

not that all groups will always fail to provide themselves with

collective benefits. As quoted earlier, Olson makes an exception to
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the prediction of failure both for groups that are able to coerce
their members® behavior and for groups which are able to offer
separate inducements to members conditioned on their cooperation, thus
securing their cooperation as a "by-product” of the inducements.

Within the category of groups remaining -- 1i.e., those that
neither coerce nor offer separate inducements -- Olson differentiates
among their prospects for successful collective action based upon the
distribution of interests among the members and upon the
"noticeability” of individual members® actions. The distribution of
interests among the members in the provision of the collective benefit
may be such that one member finds that the gains to himself of having
the benefit outweigh the cost of providing that benefit by himself.
The benefit may be obtained through the actions of that individual
even though others in the group will also enjoy the benefit without
having incurred any costs of its provision. Such a group Olson terms
"privileged," and associates with small group size. Assuming that the
collective good provided is divisible, Olson still predicts that the
level of provision is likely to be suboptimal, even in a privileged
group, since the individual who "goes it alone"™ will only provide as
much of the collective good as he individually desires.

Olson presumes (27) that the likelihood of a group being
"privileged" declines as the group"s size increases -- although since
"privileged" status turns on the issue of distribution of interests
within the group rather than on the issue of the number of members,
this does not appear to be a logically compelled presumption. Olson
also suggests that the interaction of members in a small group may

enhance the prospects for joint action, since it is '"not only economic
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incentives, but also perhaps social incentives, that lead their
members to work toward the achievement of the collective good." (28)
And upon stating his general prediction that collective action is
likely to fail, Olson qualifies: "None of the statements made above
fully applies to small groups, for the situation in small groups is
much more complicated.” (29)

Beyond small groups, groups that can coerce, and groups that can
use the "by-product" approach, Olson distinguishes the remainder as to
their likelihood of achieving collective action on the basis of the
noticeability of individual members® actions. Noticeability
distinguishes "intermediate™ groups from "large"™ groups. The
intermediate group lies in the "size range where the group is not so
small that one individual would find it profitable to purchase some of
the collective good himself, but where the number in the group is
nonetheless sufficiently small that each member®s attempts or lack of
attempts to obtain the collective good would bring about noticeable
differences', in that others would be aware of the presence or absence
of his contributions. (30)

In such a group, a person desiring the collective good may
contribute out of a rationale that, if he does not, 'the costs will
rise noticeably for each of the others in the group; accordingly, they
may then refuse to continue making their contributions, and the
collective good may no longer be provided.” (31) In an intermediate
group, depending on the level of group coordination or organization,

"a collective good may, or equally well may not, be obtained.”™ (32) By

contrast, the large group in Olson"s typology (which he likens to a

perfectly competitive market in which no one firm"s output makes a
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perceptible difference on price) is one in which "the loss of one dues
payer will not noticeably increase the burden for any other one dues
payer, and so a rational person would not believe that if he were to
withdraw from an organization he would drive others to do so0.""(33) In
such a large group, according to Olson, "it is certain that a
collective good will not be provided unless there is coercion or some
outside inducements." (34)

The Logic of Collective Action suggests that users of a commons

will fail to alter their use of the resource, to their collective
detriment, unless: (a) the group is sufficiently small and/or
"privileged;" (b) the group of users has the capacity to coerce or
induce such alteration; or (c) the group of users is fortunate enough
to be one of those "intermediate™ groups which succeeds somehow. The
example of the herders using the pasture above involved only five
members, but is not a privileged group --no one herder has an
incentive to "'go it alone." The herder®s actions do have a noticeable
effect on one another, though, so (barring some social connection
among the herders) even a group with as few as five members may fall
into Olson®s "intermediate' category.

The Five-herder example of a commons was deliberately made
artificially small for the sake of ease of presentation of the
arithmetic of the commons. Common-pool resources on the scale of a
ground water basin are unlikely to have only five users. Depending
upon the size of the basin and the density of the overlying
population, there may be hundreds of users of a basin besides our
vegetable grower, refinery, and city water department. If these users

are so numerous, and their distribution of use sufficiently



40

unconcentrated, as to make individual pumpers® increases or decreases
in ground water extractions imperceptible to other pumpers, the *logic
of collective action" would appear to hold little promise for

overcoming '‘the inherent logic of the commons."

C.3. The N-Person Prisoner®s Dilemma and the Commons Dilemma The

"problem of collective action in social contexts,' according to
political scientist Russell Hardin, "is the Prisoner®s Dilemma writ
large." (35) Interest in game theory®s Prisoner®s Dilemma game
intensified contemporaneously with the appearance of Mancur Olson”s
book and Garrett Hardin"s "Tragedy of the Commons'™ article. The
Prisoner”s Dilemma game structure has been thought to capture in an
essential and formal manner the problem of joint benefits foregone as
the result of individually rational choices made by the players -- the
very problem described also as the problem of collective action and
the problem of the commons.

In the Prisoner®s Dilemma game, two prisoners are detained in
separate cells on suspicion of crimes they allegedly committed
together. There is insufficient evidence to convict them of the
greater offense, carrying a sentence of twenty years, but there is
sufficient evidence to convict them both of a lesser offense that
carries a sentence of five years. Only a confession will allow the
prosecutor to obtain a conviction on the more serious charge. The
prosecutor offers each of the prisoners a deal. |If the prisoner will
turn state"s witness and aid in the conviction of his partner on the
more serious charge, he will be allowed to go free and his partner

will be sentenced to twenty years iIn prison. On the other hand, if
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both he and his partner confess, the prosecutor will convict them of
the more serious charge but ask for a lighter sentence of ten years in
prison.

Each prisoner®s choice, whether or not to confess, must be made
in isolation from his partner. But the outcome, in terms of years in
prison, for the suspect making the choice, depends not only on what he
does but also on what his partner does. |If his partner confesses, he
can either confess and go to jail for ten years or not confess and go
to jail for twenty. If his partner does not confess, he can either
confess and go free or not confess and go to jail for five years.
Therefore, regardless of which choice his partner makes, he is better
off confessing. Presuming only that he is rational enough to assess
his situation accurately and that he is motivated by a desire to spend
as little time in jail as possible, the predicted behavior of the
prisoner is that he will confess. His partner, following the same
reasoning, does likewise, and off they go to jail for ten years each.
Yet refusing to confess would have resulted in five years in jail
each. In fact, of the four possible outcomes --no years in jail,
five years, ten years, or twenty - - each prisoner who acted to achieve
his best result actually obtained his third-best outcome.

The basic representations of a Prisoner®s Dilemma game are given
in Figure 1-6. Abstracting from the particular numbers of years of
imprisonment in the example above, the outcomes for individual players
are re-designated as best (B), second-best (S), third-best (T), and
worst (W). The Prisoner®s Dilemma is then arrayed In extensive form
as a decision tree. One of the prisoners is designated player 1, who

chooses between the options "talk’ (T) and 'don"t talk" (DT,)) . The
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other prisoner, player 2 also chooses between the options "talk (T.) ,
and "don"t talk" (DT,), without knowing which choice player 1 has made
(hence the dotted-line "balloon™ around the choice nodes at which
player 2 decides). The four possible combinations of choices (DT;-DT,,
DT;-T,, T,-DT,, T:;-T,) lead to four combinations of "payoffs'" to the
players (with player 1°s shown above player 2°s).

The Prisoner®™s Dilemma is also arrayed in Figure 1-6 in normal
form as a four-celled box formed by the four combinations of the
individual players® binary choices. Here player 1 chooses between the
rows labeled "Don"t talk"™ and "Talk,'™ and player 2 chooses between the
columns labeled ""Don"t talk' and "Talk." The resulting outcomes of
the choice combinations are shown in the cells by pairs of payoffs,
with the payoff to the row player, player 1, listed first. The
Prisoner®s Dilemma in normal form is then filled in with the years of
imprisonment from the example used as the payoffs.

Using the Prisoner®s Dilemma in normal form with the abstract
payoffs B, S, T, and W, some general observations can be made outside
the context of a particular example. In a situation structured like

the Prisoner®s Dilemma, a player is said to have a dominant strategy,

a strategy that he should follow no matter what the other player does.
Because the Prisoner®s Dilemma game is symmetric, each player has the
same dominant strategy; he is better off talking if the other player
talks (T beats W) and if the other player does not talk (B beats S).
The predicted behavior in any Prisoner®s Dilemma game is that both
players will follow their dominant strategies and end up in the cell
with the payoff pair (T,T).

The second general observation is that the outcome of the
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Prisoner®s Dilemma game is a deficient equilibrium. A game outcome is

an equilibrium if neither player has an incentive to move away from
that outcome by himself. This is easily seen in Figure 1-6. Once the
(T,T) outcome has been reached, either player may be dissatisfied with
the outcome and may wish to consider a different choice. But, for
either player to change from "Talk'™ to "Don"t talk™ by himself would
only trade his third-best outcome for his worst outcome, provided the
other player®"s choice remains constant. Neither player can change his
outcome from T to S or B without the other player changing also. Thus,
the (T, T) outcome is an equilibrium. It is, nonetheless, a deficient
equilibrium because there exists a different possible outcome that
would be preferred by both players.

A third general observation has to do with why the players don"t
arrive at (S,S) in the first place, since they both prefer it to
(T,T). The problem in the Prisoner™s Dilemma lies not in the players*”
failure to recognize that, of the two diagonal cells, (S,S) is
preferable to (T,T). The problem lies in the off-diagonal cells (B,W)
and (W,B). (S,S) is the joint best outcome, but it is not an

equilibrium. If (5,S) were somehow arrived at, each player would have

an incentive to move away from that outcome by himself. By changing
from "Don"t Talk"™ to "Talk'™ while the other player remains unmoved,
either player can trade S for B, his best possible outcome in this
game. The player will be tempted to "defect" from the joint best
outcome to obtain B, his individually best outcome. B is therefore

referred to as the "temptation payoff." W, by contrast, is referred

to as the "'sucker®s payoff'" -- each player is motivated to avoid being

"'suckered” by not talking when the other player talks. It is the
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attempt to capture the temptation payoff and to avoid the sucker-s
payoff that results in each player choosing to talk, and so the joint
best outcome (S,S) is foregone.

A Tourth general observation is that the magnitudes of the actual
payoffs do not affect the predicted outcome as long as their relative
ordering remains the same (given the usual game-theoretic assumptions
which abstract from risk-aversion and presume an absolute interest in
utility maximization). That is, it does not matter whether B is zero
years in jail, S five, T ten, and W twenty, or B zero, S one, T two
and W three, or if B is a positive payoff of $100, S is $99, T is $98,
and W is $97. The comparisons made, and the predicted resulting
choices, are the same, as long as B is preferred to S, Sto T, and T
to W.

The "Don"t Talk"™ - "Don"t Talk' combination that yields the joint
best outcome (S,S) can be re-conceived as the two players
""cooperating' with each other so as to achieve (S5,S). And, borrowing
a term used just above in discussing the temptation payoff, the "Talk"
choice can be re-conceived as "defecting"” from the joint best outcome
in an effort to capture the individually-best outcome. Thus, If we
re-label the choice "Don"t Talk'™ as "Cooperate'™ and the choice "Talk"
as "Defect'", we move the Prisoner®s Dilemma game outside its
particular context and make it a generic game - - a '"social dilemma"™ or
"social trap"” -- with a generic structure such that each individual
receives a higher payoff for a defecting choice than for a cooperative
choice, no matter what the other player does, and such that each
member would receive a higher payoff if each would cooperate than if

they both defect. (36)
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The extension of the two-person Prisoner®s Dilemma game to the
case of multiple actors yields the n-person Prisoner®s Dilemma game.
In an n-person Prisoner”s Dilemma, as in the 2-person game, strategic
players encounter a circumstance wherein their joint best outcome
occurs when all cooperate, but each individual player®s best outcome
would be to defect whille all others cooperate and each individual
player®s worst outcome would be to act cooperatively while the others
defect. Thus, in the n-person Prisoner"s Dilemma, as in the 2-person
game, each individual player®"s dominant strategy is to defect.

The n-person Prisoner”s Dilemma game has also been termed the
""commons dilemma game" (37), reflecting its applicability as a
metaphor for the situation where the point of overuse of the commons
has been reached (“'defecting” is not a relevant concept if demand
placed upon a resource is sufficiently low that an individual can
increase use without causing any harm to others). (38) Once the point
of overuse has been reached, the users® situation may be, and has
been, modeled as a commons dilemma game.

IT, for example, in a ground water basin, the point of overuse
has been reached, and water levels are falling, and (in a coastal
basin) sea water is intruding because people are removing too much
water, then if enough of them would change their actions, water levels
would stop falling (or even rise) and the water quality could stop
deteriorating (or even improve). But who will stop, or restrain,
their pumping? Those individuals who try restraint would find that
all they obtained by their forebearance was a lesson in the workings
of the commons. |If others do not curtail use, those who do so will

have foregone water use and nonetheless experienced erosion of their
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water supply. These "volunteers™ would end up as "'suckers',
cooperating while others defect.

Those who, on the other hand, increase their use of the ground
water supply, like the herder who adds an animal to the common
pasture, are able to spread the losses resulting from their conduct
among all of the users of the commons whille appropriating for
themselves the benefits from their increased use of the commons. So,
all users of the commons benefit from the restraint of individuals who
act cooperatively by curtailing their use of the commons, while the
cost of that curtailment is borne by the individual who exercises
restraint. And all users of the commons share the losses resulting
from the defecting behavior of those who increase use of the commons,
while the benefit of that increased use accrues to the individual who
increases use. This combination, which underlies the commons dilemma,
along with the presumption that the users of the commons are utterly
self-regarding, leads to the twin conclusion that (a) the defecting
strategy of increasing use dominates the cooperative strategy and (b)
the degree to which the defecting strategy dominates the cooperative
strategy increases with the number of players. (39) Nevertheless, if
all users of the commons pursue their defecting choice, all end up
worse off than if all would have pursued their cooperative strategy.
The commons dilemma game, too, results in a deficient equilibrium.

The logic of the n-person Prisoner®s Dilemma game or commons
dilemma game, the "logic of collective action," and "the inherent
logic of the commons'™ all point to one conclusion: individuals will
not cooperate in their use of a common resource and will indeed pursue

strategies that lead to the destruction of the resource. In the
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groundwater basins of the Los Angeles area until the middle third of
this century, the "inherent logic of the commons'" appeared indeed to
be well on its way to "remorselessly generating tragedy'. Drawing
from the different analyses of a commons as a problem of collective
action or as a "social dilemma™, the only prediction to have been made
would have been that the ground water supplies would be depleted and
destroyed, with severe consequences for the Los Angeles area. The
users of the ground water supplies were in a "trap", seeking their own

interest and realizing their collective detriment.

D. The Plan of the Remainder of the Study

As a result of the structure of the situation faced by ground
water users - - the trap they were in - - problems in some of the Los
Angeles area groundwater basins had become acute by the close of the
1920s. Water levels fell, pumping lifts increased, wells were
abandoned, compaction occurred, and sea water intruded along the
Pacific coast. The extremely valuable underground water supply system
of the area was under threat.

The identification of the problems of a ground water basin as the
problems of a commons, and the identification of the commons with the
problem of collective action and with the Prisoner"s Dilemma game,
leave little hope that the difficulties encountered in the ground
water basins of the Los Angeles area would have been successfully
overcome. Indeed, the anticipation would be that the problems in the
basins would only have grown worse over time.

What, then, was to be done? How would a group of resource users
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get out of the trap, and change an endangered resource to a managed
resource? Scholars concerned with resource issues have made
recommendations for resource management policy. We shall review and
consider the two principal sets of recommendations, each of which
advocates institutional change to convert resources away from common-
pool ownership and management. One set of recommendations proposes
converting common-pool resources to public property with centralized
public management. The other set of recommendations proposes
converting common-pool resources to private property with individual
management .

Neither of these sets of recommendations satisfies, because of
difficulties inherent in their arguments and because neither path out
of the trap was followed in the ground water basins that are treated
in this study. We turn, then, to another set of scholars who have
proposed that common-pool resources can be used successfully without
either a central public manager or private division of the commons.
Their conditions for the successful maintenance of a commons are
reviewed and considered, and the difficulties of their formulation
considered in light of practical considerations involved in the use of
a common-pool resource.

After the work of other scholars has been reviewed and considered
in Chapter Two, Chapters Three and Four present an alternative
approach to the understanding of commons problems and of the
possibilities for their resolution. This alternative approach focuses
on the users themselves as actors within the context of a community,
with opportunities and constraints presented by their institutional

setting for altering the rules in use for regulating the use of a
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common-pool resource, without the imposition either of public
management or of privatization. This is more nearly descriptive of the
actual occurrences in four groundwater basins described in the study.

Chapters Five through Eight present four case studies of Los
Angeles area ground water basins, each of which faced critical
overdraft conditions in the middle of this century, and none of which
is in critical overdraft condition today. Chapter Five describes the
case of the Raymond Basin - - a relatively small, relatively confined
groundwater basin at the foot of the San Gabriel Mountains, underlying
the Pasadena area. Chapter Six gives an account of the West Coast
Basin - - a coastal ground water basin in Los Angeles County that
experienced overdraft and sea water intrusion and from which hundreds
of individual entities extracted water. Chapter Seven adds the case
of Central Basin - - a larger basin in south central Los Angeles
County, extending from Los Angeles to Long Beach, supporting millions
of people and hundreds of water producers. Chapter Eight describes
the Orange County case - - a coastal groundwater basin that experienced
both overdraft and sea water intrusion and which extended beneath an
area that witnessed explosive growth and rapid urbanization between
1920 and 1980.

Why use these groundwater basins, clustered together in the Los
Angeles area, as case studies with which to examine general
propositions about common-pool resources? These basins were selected
for the following set of reasons:

(1) because groundwater basins illustrate especially sharply

the difficulties users of a commons may encounter as they

endeavor to overcome the obstacles and threats of their
situation, among which difficulties are lack of
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information about the boundaries of the resource, lack of
information about the full set of users, lack of
information about the conditions and characteristics of
the resource, difficulty in observing the actions of other
users, and the physical transmissibility of external
effects of users”™ actions upon one another;

(2) because the stakes involved in the choice between
preservation and destruction of these ground water
basins were enormous, given the size of the population
and the economic community which depended upon these
resources, thus rendering this choice a non-trivial
problem;

(3) because detailed information about the conditions of
these basins and the actions of users during the period
of the study has become available, whereas such
information might be less accessible or less complete
for resources in another part of the world, thus forcing
greater reliance on inference and impression in lieu of
firm quantitative data (40);

(4) because the very fact that the case studies are all
ground water basins within the same general metropolitan
area aids in eliminating several possible sources of
confusion in making comparisons across cases (such as
problems of comparing different resource types,
differing cultures, different legal systems, and so
forth), thus sharpening the comparisons among the cases
on those variable which theoretical work has identified
as important to commons problems;

(5) because the similarity among the basins in environment
occurs within a setting such as California, which has a
strong home-rule tradition of allowing local populations
to formulate differing approaches to local problems,
thereby generating the possibility of a variety of
attempted solutions to these commons problems within a
shared cultural, legal, and physical context. (41)

Conclusions from the alternative approach of Chapter Three and

Four and the case studies of Chapters Five through Eight will be
presented in Chapter Nine. Throughout the study, the emphasis is upon
the commons as a real problem faced by real people for whom relevant
theoretical considerations may be useful, and not upon the commons as
an interesting theoretical exercise for which real commons problems

are "applications™. The vegetable grower, the refinery workers, and
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the municipal water department staff need a way out of their trap, and
theoretical political economy is at its best when it understands and

helps.
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CHAPTER TWO
PLAYING WITH TRIGGERS, COERCIVE FORCE, AND PRIVATE PROPERTY:
COMMONS PROBLEMS AND THEIR TREATMENT BY SCHOLARS

"A vision of the best has all too often proved the enemy of the good."
Carruthers and Stoner (1981), p. 45.

The analysis of resource management issues as problems of the
commons, and the identification of the commons with the problem of
collective action and with the Prisoner®s Dilemma game, presents
researchers with a problem. Individually rational choices lead to
collectively undesirable outcomes in Hardin®s commons, Olson®s
collective action problem, and game theory"s Prisoner®s Dilemma. These
three models of resource problems have been treated as
interchangeable -- indeed, as one and the same -- despite their
inherent differences and the differences in the actual situations
described. Through these metaphors, such diverse problems as urban
crime and depletion of fisheries have been united as a single

"problem." (1)

A. The Two "'Solutions"

Analytically-trained researchers are likely to look at any
"problem™ as being in need of a "solution." Upon identification of
the commons/collective action/Prisoner®s Dilemma problem, it appeared

to various scholars that we needed a solution for the problem.

However, the solution turned out to be different for different
scholars. One approach, suggested by a number of scholars, "involves

the establishment of a superordinate authority to manage resources in



57
the best iInterests of the group.” (2) This idea of a public "manager"
for the commons was countered by other scholars who advocated the
transformation of the resource from common property to private
property, to be used by individual owners.

The differences among scholars are rooted in differing agendas
and differing views of the objective to be attained. It was partly a
reflection of the prevailing political agendas of the times that
scholars directing their attention to the commons in the late 1960s
and early 1970s called more frequently for governmental intervention,
while in the later 1970s and early 1980s, "in tune with a more
conservative political cast to public policy in America, the same
problems, also codified as “tragedies of the commons,® trigger
discussion of another solution: privatization.” (3)

The presence of two principal "solutions” in the literature and
of a persisting debate between them, however, reveals that more is at
influence than merely the prevailing political winds. There is the
additional element of scholars®™ perceptions of what "“the problem” is,
and thus of the objectives of public policy. The problem, to some,
may be perceived as the destruction of the resource, and the aim is
preservation of the resource in perpetuity. Alternatively, the
problem may be perceived as inefficient use of the resource, and the
aim is efficiency regardless of whether efficient use results in
depletion of the resource. Serious value conflicts are involved iIn
the differences between these positions. As one writer described it,
"It Is not surprising that discussions involving the management of
common pool resources often resemble religious arguments conducted by

non-theologians.”™ (4)
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A. 1. Public Management of the Commons

Perhaps the most prominent non-theologian is Garrett Hardin,
whose 1968 article energized scholars®™ attention to the commons.
Hardin, described by one pair of authors as an "intellectual
descendant' of Hobbes, "'saw the centralized authority of government as
the main remedy to the shortcomings of decentralized choice." (5)

Hardin"s reasoning is as follows. Our reliance upon the belief
that the rational decisions of individuals seeking their own self-
interest will also inure to the benefit of the community in general
has led us to organize decision-making about resource use in as non-
centralized a manner as feasible. The limits of feasibility may be
broader, however, than the limits of good sense if the self-serving
decisions of individuals do not always work out for the best of the
community. (6) Our reliance upon the beneficent "invisible hand" may
be especially misplaced with respect to the use of limited resources,
for there is a discrepancy between the time horizons of individual
economic actors and the time horizon of a population that depends upon
those resources. ™"The theory of discounting, using commercially
realistic rates of interest, virtually writes off the future," reasons
Hardin, "How soon is it [i. e., depletion of the resource] so? “In
the long run®, an economist would say, since disaster is more than
five years off. "In the short run®, according to biologists, since
disaster occurs in much less than the million or so years that is the
normal life expectancy of a species." (7) We are mistaken, according
to Hardin, in letting individuals make calculations about resource

use, because the commons is posterity”"s



property, not ours. (8)

The maximization of individual freedom in the use of common
resources must be re-examined, and is ultimately indefensible. Freedom
in a commons is at best an illusion: "Individuals locked in to the
logic of the commons are free only to bring on universal ruin.” (9)
At worst, freedom in a commons is the accelerator of destruction: "Ruin
is the destination toward which all men rush, each pursuing his own
best interest in a society that believes in the freedom of the
commons. Freedom in a commons brings ruin to all.” (10) Freedom must
be ""traded off", or given up, for the sake of the preservation of the
common resource.

Definite social arrangements that secure the preservation of the
common resource will infringe personal liberty, and will restrain or
eliminate some persons” access to the commons. Such *social

arrangements that create responsibility,” according to Hardin, for
whom *responsibility' means ''restraint', 'are arrangements that create
coercion, of some sort." (11) Not only freedom, but equity becomes
jJeopardized when social arrangements that create coercion are devised.
Equity, too, may have to be "traded off" for the sake of the
preservation of the resource. The various means of restraint
available -- "selling off" the commons, or allocating rights of entry
by auction, queuing, Ffirst come-first served, etc. -- will in some
fashion alter the free and equal access enjoyed under the commons
system. But, asserts Hardin, an "alternative to the commons need not
be perfectly just to be preferable.... The alternative of the commons

is too horrifying to contemplate. Injustice is preferable to total

ruin." (12)
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The alternative social arrangements, Hardin acknowledges, '‘are
all objectionable. But we must choose --or acquiesce in the
destruction of the commons."” (13) How shall we choose? Hardin favors
only "mutual coercion, mutually agreed upon by a majority of the
people affected.” (14) Such agreement is possible, because "everyone
wants the collective good supplied, or, as in the case of Hardin"s
"Tragedy of the Commons," protected, [so] the centrally imposed policy
may be unanimously supported."” (15) People may, indeed must, come to
realize that in "this crowded world of ours unmanaged commons are no
longer tolerable,”™ and the question turns to "how shall we manage
them?" (16)

Although Hardin includes "selling off"" the commons as private
property among the possible alternative social arrangements, other
statements indicate that this is not the approach he prefers. He
notes that ""the air and waters surrounding us cannot readily be
fenced, and so the tragedy of the commons as a cesspool must be
prevented by different means." (17) '"Experience indicates", he
writes, that restraint ""can be accomplished best through the mediation
of administrative law,"” with "custodians™ administering resource
access and use. (18) The change to this form of restraint must be
instituted with "whatever force may be required to make the change
stick... if ruin is to be avoided in a crowded world, people must be
responsive to a coercive force outside their individual psyches, a
"Leviathan® to use Hobbes® term." (19) The coercive force of
Leviathan must be accepted; "we do not have much time to save the
world from galloping destruction. It is (as the ancient Chinese were

fond of saying) later than you think." (20)
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Garrett Hardin may accurately be called a seminal thinker on the
issue of the commons; his work has spawned further work by both
followers and critics. The "tragedy of the commons" reasoning leads
directly for some to the necessity of public ownership and management,
the conversion of common property to public property. Others link the
commons to the Prisoner®s Dilemma or the collective action problem and
reason from there to the need for state intervention. Either way, the
idea is that a central authority apart from the users of the resource
themselves can 'coordinate individual behavior to produce an “optimal*®
level of negative and positive externalities.” (21)

The statements of the advocates of public management are
unequivocating. "It is clear', writes one, 'that coercive solutions
are required to save the commons."™ (22) William Ophuls declares that
"because of the tragedy of the commons, environmental problems cannot
be solved through cooperation... and the rationale for government with
major coercive powers is overwhelming.” (23) When 'there is no agency
with the power to coordinate or to ration use," adds John Baden,
""action which is individually rational can be collectively
disastrous.” (24) Users® behavior adversely affects social welfare,
generating a demand for governmental intervention,'™ so '‘governmental
action is required [in] the management of common pool resources." (25)

Particular application of this reasoning has been made to the
area of groundwater resources. In a 1981 report for the World Bank,
lan Carruthers and Roy Stoner argued the necessity of governmental
control on both efficiency and equity grounds. They assert:
"Technological progress in the groundwater field, in terms of managing

projects, is virtually limited to the public sector.” Such matters as
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the design and operation of a conjunctive use of surface water
supplies and underground storage '‘can be undertaken by a public
authority, but cannot be done in the private sector.” (26) If
privatized, groundwater resources will be "monopolised by the few",
and if left common, they will be "over-exploited by the many";
therefore, "there must be a degree of public control if equitable
distribution is an objective and if the exploitation is to be managed
and planned." (27) Public intervention "will be required to obtain a
fair allocation of groundwater resources." (28) As for optimal use,
""Common property resources require public control if economic
efficiency is to result from their development”; (29) so, ''some form

of overall government control would provide the best compromise.™ (30)

A. 2. Converting the Commons to Private Property

Not surprisingly, the call for public control and management of
the commons has elicited criticism. The emergence of the "new
resource economics' has posed a challenge and an alternative to the
public-management approach. If the public-management advocates are
"intellectual descendants" of Hobbes, their critics might trace their
lineage to Aristotle, and his observation that 'that which is common
to the greatest number has the least care bestowed upon it." Their
alternative "solution™ to the commons is to convert common property to
private property.

The new resource economists are concerned that the true values of
the resource and its appropriable supplies are not reflected by the
cost to users of using the resource -- hence, what is undesirable is

that the resource is being used inefficiently. "Common and usufruct
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policies are inefficient” (31), according to W. P. Welch, because
"[c]Jommon property is, in general, overused” and '‘[u]sufruct property-
is not necessarily put to its most valuable use.” (32) Any system of
property other than full-ownership private property generates
problems. Robert Smith states, "it is clear that the problem of

overexploitation or overharvesting is a result of the resources being

under public rather than private ownership. The difference... is a
direct result of two totally different forms of property rights and
ownership: public, communal, or common property vs. private property."
(33) Smith amplifies this difference by means of a series of
illustrations:

Why do cattle and sheep ranchers overgraze the public lands

but maintain lush pastures on their own property? Why are

rare birds and mammals taken from the wild in a manner that

often harms them and depletes the population, but carefully

raised and nurtured in aviaries, game ranches, and hunting
preserves? Which would be picked at optimum ripeness,
blackberries along a roadside or blackberries in a farmer-”s

garden? (34)

Forms of ownership other than private property are associated, by
the reasoning of the new resource economists, with the following
problems: an underestimation by users of the costs to them resulting
from their consumption of its appropriable yield; interdependence
among users resulting in uncompensated externalities; and, a political
or other basis for decision-making rather than an economic basis for
decision-making about resource use. The source of these problems is
not the absence of property rights. Indeed, as Dorfman points out, in
Hardin®"s commons, there is not a paucity of absolute rights, but a
superfluity of them, which "when exercised, turn out to be

incompatible.” (35) And public ownership, as well, is not an absence

of property rights, as Bish has noted: "public ownership means that
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some political official is going to decide by whom, how, and how much
a resource is used.... That is, the political official rather than the
private owner has been assigned the property rights.” (36) Anderson
and others note that although water supplies are indeed scarce and
finite, and demands are increasing, "'it does not follow that
centralized regulation is necessary."” (37) This is especially so
since the setting of water prices by political agencies makes it
"unlikely that necessary price increases will occur." (38)

The problem is not the absence of property rights, but of the
correct kind of property rights —-- full-ownership, well-defined,
transferable individual property rights. What is needed is the
privatization of the commons, so that each user is protected in his
share of the commons and can respond to market signals that accurately
indicate the value of that share. Economic reasoning suggests that
each individual owner will then seek to maximize the present value of
his share. This does not necessarily mean that each individual owner
will preserve his share - - if the present value of that share is
maximized by depleting or destroying it, that is what the owner will
(and, by this reasoning, should) do. With respect to a particular
resource such as a groundwater basin, the privatization advocates
would support assigning rights to the stock as well as to the flow --
thus, If at some point the value-maximizing course of action would be
to deplete the basin®s water stock, individuals would be not only
permitted, but protected in their rights, to do so.

The advocates of converting common property to private property
are as unequivocating in their assertions as are the advocates of

public ownership and management. *The crucial element of resource
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dilemmas, interdependence among users, is eliminated by
privatization,”™ according to two authors summarizing the privatization
argument; "the costs of overconsumption of the resource are visited
solely upon the private owner." (39) So, "individuals will reap the
benefits and bear the costs of their decisions and actions."” (40) And
this will lead to the best possible use of the resource, such as the
classic common pasture: private ownership would

surely eliminate the overgrazing on the land.... Once this

step is taken, the private owners of the land have an

incentive to restrict the usage of the scarce resource to

socially optimal levels. Land will be used efficiently; total

social product will tend to be maximized by the private

utility-maximizing behavior of individuals. (41)

Not only will privatization yield these beneficial results, it is
essential to the avoidance of the problems associated with resource
exploitation. According to Welch, 'the establishment of full property
rights is necessary to avoid the inefficiency of overgrazing." (42)
And Smith makes the same claim even more forthrightly: 'Both the
economic analysis of common property resources and Hardin®s treatment
of the commons suggest [that] the only way to avoid the tragedy of the
commons in natural resources and wildlife is to end the common-
property systems by creating a system of private property rights."
(43)

The usual reasons cited by privatization advocates for the
failure thus far to convert natural resources and wildlife to private
property are political feasiblity and transaction costs, which is a
""catchall phrase" for "everything from technological constraints on
establishing rights to information and negotiation costs.” (44) There

is no doubt that the conversion of the commons is the proper path: the

"real problem” of groundwater, for instance, is the failure to assign



66

proper water rights,” and ""the creation of a legal system capable of
defining and enforcing individual groundwater rights is the relevant
agenda." (45) W. P. Welch concerns himself primarily with the means
by which a private-property scheme could be introduced into a system
of common resource usage. He finally identifies "grandfathering” as
""the most promising” of the feasible alternatives (46), but his
conviction of the necessity of privatization is unwavering. "Welch is
convinced that division of the commons is the optimal solution for all
common-pool problems. His major concern is how to impose private

ownership where considerable opposition exists among those currently

using a commons."' (47)

A. 3. Discussion: The Problems of Package Solutions The relative
merits of these alternatives -- administrative management of the
commons as public property or the division of the commons into private
properties -- can be and have been debated extensively. The debate
between these positions can be useful, from the standpoint of
clarifying concepts and raising issues about the desirability of
certain outcomes. One does pause, however, upon finding a literature
in which opposed positions like these dominate. Each side offers its
solution as not just best but as "the only way." One thing that is
clear is that both cannot be right. Privatization cannot be "the only
way" 1IF public control is "required” and vice versa. One group may be
right and the other wrong, or both may be wrong, but something and
someone is in error somewhere. So we turn to an examination of the
difficulties involved in the two "solutions.' While there are

significant contrasts in these positions, they
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share remarkable similarities. The first such similarity is the focus
on outcome, on "the solution'” to commons problems. The particular
outcomes advocated differ widely, but the arguments share an important
presumption. They presume an omniscient regulator who oversees the
commons, identifies a problem of overuse, and alters the situation to
match the advocated solution. It is fairly clear that such a
presumption underlies the public-management argument. Privatization
advocates favor privatization partly because of Hayekian arguments
about the preferability of market options that do not rely on
omniscience. Nonetheless, they argue for the creation of property
rights and a market in such a way that specifies what the outcome
should look like in advance and then presumes that a change from one
system of property rights to another can simply happen. It is as
though there were a switch to be thrown by someone who combines
control of the situation with a solid background in the theory of
property rights.

Both of the alternative positions in the current debate neglect
discussion of the process for arriving at their respective solutions.
Neither the public-management advocates nor the privatization
advocates have written about how the people facing a commons problem
might reach some workable resolution of their problem. This is of
special concern when we acknowledge the possibility that those people
do not begin with a full awareness of their problem, nor is such an
awareness held by some external actor or regulator. The literature is
filled with descriptions of end-states, and notably short on reasoning
about the process by which interdependent persons lacking significant

knowledge of their circumstances and acting without an omniscient
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regulator might work toward some means of preservation and efficient
use of the resource they share.

Some account of the process of resolution of a commons problem is
necessary whether the project undertaken by the researcher is
description of actual resolutions or prescription of possible
resolutions. A focus on outcomes is not instructive for either
purpose.

The privatization and public-management literatures share another
similarity in their neglect of the significance, characteristics, and
problems of engaging public authority. Either of the alternative
"solutions" advocated in the literature involves a change in the
structure of property rights to the common resource, whether it is a
change from joint to public ownership or a change from joint to
individual private ownership. Both types of advocates presume that an
external public authority will re-define rights through condemnation
or division, and will enforce whatever structure of rights ensues.

The public-management advocates necessarily acknowledge the
involvement of public authority, but neglect the significance and
problems entailed in the use of public authority. There is no
acknowledgement of the variety of organizations of public authority
that could be engaged, and of the significant differences among
various forms. Hardin favors an administrative approach for its speed
and flexibility relative to legislation. He shows no interest in
other possible forms of public authority. Hardin advocates "'mutual
coercion, mutually agreed upon"™ through the use of coercive devices
such as taxation or other 'social arrangements that produce

responsibility.” The problem of public authority this raises is the
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boundary problem. Who shall be the persons involved in mutually-
agreeing upon their mutual coercion? Who shall be taxed to pay for
the public management of the commons, and who shall receive the
benefits of that management? Different organizations of public
authority will generate different answers to these kinds of questions.

Privatization advocates also tend to overlook the significance
and characteristics of public authority, though some of its problems
are certainly recognized, as they form the basis for the privatization
argument. The work done in the area of public choice in recent
decades on the motivation and the behavior of politicians and
bureaucrats generates a large part of the privatization advocates”
reasons for preferring the creation of private property rights and
markets to deal with the use and distribution of a common resource.
Here the questions arise: how shall such rights and such a market
structure be created, and who shall be involved in the creation? How
shall these rights be enforced, and adjusted if necessary? Are the
public-choice observations about bureaucrats and politicians
applicable to all possible organizations of public authority, or are
they tied to certain forms?

The privatization advocates contend that private market
transactions will generate efficient use of the resource, but they
neglect the essential observation that "private” market transactions
are heavily dependent on public authority. A system of private
property rights can internalize externalities only if there is a
system of law to which parties can resort when damaged by another®s
actions. A substantial public infrastructure of rights definition and

enforcement undergirds their creation and transfer. How does a system
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of private property rights "occur?" One of the lessons of Mancur
Olson®s work is that, just as political scientists have had a weakness
for taking public agencies as a given and not inquiring into issues of
their creation, so too economists have had a weakness of imagining
that if the benefits of a potential social arrangement outweigh its
costs, it will be created.

Further, how does one assign rights to a commons that no one can
define, i. e., the boundaries and production characteristics of which
are unknown? A tremendous amount of information is simply assumed by
both positions in the literature, and the information assumed is in
fact highly complex and likely to be difficult to obtain.

There is another notable similarity to the alternative positions
of the public management and privatization advocates. In order to
reach a set of conclusions specifying the solution to commons
problems, these scholars necessarily diminish the significance of the
variety of commons problems and the variety of resolutions of such
problems that have already been reached throughout the world. At the
very least, one should be wary of pursuing a singular solution for a
set of problems as varied as commons problems, which run the gamut
from wildlife to watersheds, from budgets to bridges. Proceeding more
cautiously, even in the face of Garrett Hardin"s warnings of impending
ecological doom, may be desirable, bearing in mind Roland McKean*"s
caveat that while pursuit of a single approach to a problem may be
undertaken with rigor and precision, we may end up like the man who,
by running very fast, succeeds in jumping aboard the wrong train.

Juxtaposed with a literature that proposes the solutions for

commons problems is a history of many resolutions that usually lie
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somewhere between the extremes of complete public management or
complete privatization. They display a remarkable amount of
flexibility and "tailoring"” of resolutions to the actual commons
situations. Actual commons situations vary according to the technical
characteristics of the resource, but also according to the size,
customs, and institutions of the community of users. Neither the
privatization nor the public-management literature has been informed
by a sensitivity to the variety and specificity of actual commons
resolutions and of the processes that resulted in such resolutions.

These problems - - a focus on outcome, failure to engage the
issues of public authority, and the imposition of a single "solution”
on a variety of problems - - are shared by the privatization and the
public-management camps. Each of these literatures can be consulted
for statements of the weaknesses of the other. Only two problems, one
for each, will be dealt with separately here in closing.

The privatization advocates show little concern for the
distributional consequences of their favored reforms. Forced
enclosures of the commons do not have a happy history, especially in
developing nations, where wealth inequalities are more disparate and
where many current resource problems occur. Efforts to impose private
property schemes have failed in many cases. "In addition to failing
to stop overuse, in many cases they have contributed to further
inequality in already unequal distributions of wealth.” (48) In the
foreboding words of Kenneth Boulding: "I1f we privatize the commons,
we will create an upper class who owns and administers it. It will be
administered well. There will be no overgrazing.” (49) There may

also be no access for people whose subsistence in the past was derived
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from the commons.

The public-management advocates have in large measure drawn their
conclusions and prescriptions from Garrett Hardin"s description of the
""tragedy of the commons."™ In the course of that description, Hardin
argued (as noted earlier) that we must be willing to "trade off" both
freedom and justice (by which he appears to mean equity) for the sake
of another value, namely, the preservation of the commons. Hardin
does not propose any criterion of choice, leaving us with a question:
is it always the case that wherever and whenever we encounter a
commons problem, we. should give up whatever amounts of freedom and
Justice will allow us to save the commons? |If not, is Hardin"s
advocacy of such a trade-off advanced because he perceives the
population problem as qualitatively different from other commons? And
if this is so, what then is the general applicability of his analysis?
The public-management advocates who have favored turning the commons
over to a central manager have based their arguments upon Hardin®s
portrayal of the 'tragedy'; does it follow from that portrayal that
any and all commons problems must be handed over to Leviathan with

"whatever force is required to make the change stick'?

B. Loading the Question and Pulling the Trigger: The

Institution-Free Approach

The Leviathan solution has troubled other scholars. Some of
these scholars have been interested in pursuing whether the users of a
common pool resource might achieve a cooperative joint use of the

resource without formal institutions for resource management, either
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private property rights or a central manager. The pursuit of this
alternative has been undertaken to address the question of whether the
commons dilemma is in fact, as it appears on its face, insoluble. If
it Is not, then neither of the two nostrums prescribed in the public-
management vs. privatization debate may prove to be the only
palliative. The "institution-free approach”™ relies upon conditional
threat strategies employed by the users against one another to keep
each other from over-using the commons, with each user as the enforcer

of his own threat.

B. 1. Mutual Assured Destruction as Resource Policy The threats
involve, speaking metaphorically, taking the commons itself hostage
and threatening to destroy it if another user harvests more of the
appropriable yield of the resource than the resource itself can
generate in any harvesting period -- this is the "sustainable yield”
or "safe yield" of the resource. The users endeavor to attain an
optimal level of harvesting by appropriating in any time period the
entire safe yield of the resource, but no more than that safe yield,
since appropriating more than the safe yield would damage the renewal
or regeneration capacity of the resource, resulting in a reduced
appropriable yield In subsequent periods.

Users of the common pool resource are presumed to be
appropriating the yield of the resource for their own gain, but they
look beyond the present time period in calculating their gain from the
use of this renewable resource. They value not only their current
harvest, but an entire stream of earnings resulting from use of the

resource, now and in the future. Because they gain from their



74
appropriation of the use-units yielded by the resource, each user
would prefer to have a greater harvest in any given period;
nonetheless, each user also desires to be able to appropriate a yield
from the resource in the next period, and the next, and so on. The
utility derived from these future harvests is discounted to reflect
time preference and the uncertainty users have about their future,
resulting in a present discounted value calculable for different
harvesting strategies.

Provided that the future is not discounted so strongly as to be
largely eliminated from consideration, users may find that a
particular conditional strategy offers the highest present discounted
value. In the language of game theory, such a strategy is a "Friedman

strategy,’ and it takes this form: cooperate in the first time period
(i. e., by restraining one"s harvest) and cooperate thereafter as long
as others do, but defect (i. e., maximize one"s harvest) in all _
succeeding periods If any other player defects in a period. (60) Such
a strategy has the following virtues: (@) as long as cooperation is
received from all other players, the player pursuing this strategy
obtains his share of a sustainable level of harvest (i.e., such that
the total harvest of all players equals the maximum sustainable yield
of the resource) in this and all future time periods; (b) if
cooperation fails, the player pursuing this strategy avoids the
""sucker®s payoff.'" Each succeeds in capturing his own maximum from
the resource as it is being depleted and destroyed. Recalling the
payoff structure of the Prisoner®s Dilemma game, one finds that this

strategy is desirable because the payoff to a player from cooperating

when others cooperate is greater than the payoff from defecting when



75
others defect, but the payoff from defecting when others defect is
greater than the payoff from cooperating when others defect.

The availability of conditional strategies such as the Friedman
strategy makes joint cooperation a possibility in a Prisoner®s Dilemma
game that has a future. The Friedman strategy may also be described
as a ''trigger strategy." The player following such a strategy
cooperates while, figuratively, resting his finger on a trigger,
prepared to pull that trigger and destroy the hostage commons by
defecting if he perceives a "first-strike" defection from another
player. It is a strategy of "mutual assured destruction” --if you
over-harvest the resource once, I°1l over-harvest it from then on and
impose even greater losses on you than you imposed on me by playing me
for a sucker. The application of this "mutual assured destruction”
approach to a hypothetical example of an ocean fishery as a commons
has given us the "cold fish war."

Just as there are those who would argue that the adoption by both
superpowers of a strategy of "mutual assured destruction” has kept the
peace for three decades now, so too the scholars who have written
about the "‘cold fish war"™ show that this "trigger strategy’, when
played in the commons dilemma game, yields an indefinitely-extended
""cooperative' equilibrium in the joint use of an open-access fishery.
The "cold fish war"™ model is presented in an article by Lewis and
Cowens, who draw from it the possibility of "individuals efficiently
utilizing common property without the aid of a regulatory body to
oversee their activities.”" (51) Those users of the commons "‘could
construct cooperative schemes for conserving the resource that are

self-policing. The incentives for one user to deviate from the
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cooperative arrangement would be eliminated by the threat of
retaliation by others." (52)

This seems a happy result -- cooperation in the joint use of a
commons without paying the costs of either a central manager or of
privatization. How does it come about? The reader may already have a
question in mind, which it is now time to address. Granted that the
payoff from cooperate-cooperate beats the payoff from cooperate-
defect, what ever happened to the "temptation" payoff from defect-
cooperate? The answer to this question, and to the immediately-
preceding question of how this cooperation without institutional
change comes about, resides in a set of assumptions made about the
users of the commons. (53)

The first and most important assumption is that the users are
identical. This assumption drives the proof more than halfway home.
Each user of the commons uses it in the same way and in the same
amount, derives the same benefits from use, and has the same utility
function, rate of future discount, and array of available strategies.
Therefore, analysis of the best strategy for a single user yields the
best strategy for every user. |If there are N users, each user is
entitled to 1/N of the maximum sustainable yield as his harvest in a
given period. There is, therefore, no difficulty in determining
shares of the total harvest. This assumption is necessary for the
proof of a sustainable cooperative self-policing scheme to work; we

may call it the symmetry condition.

IT each user is entitled to 1/N of the total harvest, which is
set equal to the safe yield of the resource, the question remains,

what is 1/N of the total harvest? A second assumption at work in the



77
"cold fish war" is that each user has complete information about the
situation and the resource, and processes this information without
error. Users know the capacity and growth rate of the commons, and
therefore know perfectly its safe yield. Users also know the total
number of users, N, and so can relatively simply calculate their
sustainable share, which is 1/N of the safe yield. In addition,
somewhat trivially, users know the sustainable shares of all other
users, by symmetry, since they know their own. Users also know the
amount by which they would increase their harvest if they were to
defect from the cooperative arrangement, and so they also know the
depletion of the resource that would occur if every other user
defected from that arrangement. This assumption of perfect
information and information-processing ability may be called the

information condition.

How do users signal their intentions to one another, so as to
arrive at their cooperative arrangement? Such communication is
abstracted away by the symmetry condition. Since each user knows what
he intends to do, and since each user is identical, each user also
knows what every other user intends to do. Communication is
unnecessary, which iIs equivalent to assuming that communication is

perfect and costless; this may be referred to as the communication

condition.

But how does the cooperative arrangement work? Each user is a
perfect monitor of every other user®s actions, and this perfect
monitoring is also costless. It is necessary, in order for the
trigger strategy to work, that each user be aware if any other user

harvests more than the 1/N of the safe yield that is his share. This
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is accomplished by assuming that each user accurately observes the
total harvest in any period, compares it to the (known) safe yield,
and thereby detects if someone has cheated by harvesting more than the

allotted share. This is the monitoring condition.

Now with complete information, perfect and costless
communication, and perfect and costless monitoring, the trigger
strategy can be made to work. A user maximizes present value by
harvesting 1/N of the safe yield in every period, while standing ready
to defect and over-harvest if, iIn any period, the total harvest
exceeds the safe yield. Or, at least, the trigger strategy works
provided three more assumptions are met. First, the number of users
must be large enough that their joint defection would deplete and
destroy the resource quickly enough to weight the loss heavily in the
present-value calculations of the users (far distant losses will
receive little weight in the discounting process). Second, the
discounting of the future must not be so great as to eliminate future
losses from present-value calculations; otherwise, the game approaches
a single-shot affair and complete use of the resource in the present
becomes the value-maximizing strategy. Third, the rate of growth of
the resource must be, in Goldilocks fashion, "just right; if it is
too low, the resource approaches non-renewability and harvesting only
the "safe yield" becomes an inferior strategy to mining the stock,
while if the growth rate is too high, cooperative sharing of the 'safe
yield" becomes trivial as the resource approaches the point of
renewing itself whole from one time period to the next.

Now, if these three values all remain within their desired

ranges, the individual user will adopt the trigger strategy as the
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strategy that maximizes present value. And, by the symmetry
condition, every user therefore adopts this same strategy. That,
then, is what happens to the '"temptation payoff" from defecting while
others cooperate -- it is driven out by the symmetry condition and the
trigger strategy. |If one user attempts a defection while others
cooperate, his over-harvesting is perfectly and costlessly detected by
every other user, each of whom has adopted the same strategy of
retaliating against defectors; so "the cooperative agreement breaks
down, and in the next period all fishermen revert to permanently
pursuing their noncooperative... strategies.” (54) The weighted
stream of future losses, calculated together with the benefit in the
one time period from overharvesting while others exercise restraint,
yields a present value that is lower than the present value of the
cooperative strategy. The breakup of the cooperative arrangement
harms all users, and more importantly, '‘the cheater would suffer after
the breakup and this is intended to be a deterrent to his cheating."

(55) In the cold fish war, mutual assured destruction eliminates the

temptation payoff; it is no longer possible to defect while others

cooperate and get away with it. This leaves the individual user to
choose among the remaining three options: cooperate while others do,
defect while others do, or cooperate while others defect. Of these
three, the most advantageous (under the cold fish war conditions) is
cooperating while others cooperate. Therefore, with N fingers on the
trigger, joint use within the safe yield of the common resource is

sustained by a self-policing deterrent strategy.

B. 2. Discussion: The Unreality of the Cold Fish War
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The necessary conditions for the working of the institution-free
cooperative arrangement known as the cold fish war are extreme, to say
the least. To ask how identical users with perfect information,
perfect and costless monitoring, just the right discount rate, size of
group, and growth rate of resource can develop a cooperative
arrangement is to load the question before pulling out the trigger
strategy. Lewis and Cowens acknowledge that the '"'requirement of
perfect monitoring is too strong to be realized iIn practice,
particularly in a stochastic environment,' and the effect of this is
that it "may not be possible to enforce perfectly cooperative behavior
using deterrent strategies with imperfect detection.” (56) They
suggest that some less efficient or second best outcomes may
nonetheless be attainable if this assumption is relaxed.

However, there are even more necessary conditions than this one
at stake. For example, as pointed out by Bendor and Mookherjee, the
trigger strategy also requires absence of uncertainty about the
connection between effort and output. Attempted restraint must result
in actual restraint; accidentally large ''catches" are not allowed. For
if we allow the perfect monitoring condition and relax this absence
of uncertainty condition, and make the relationship between effort
and output probabilistic, the trigger strategy as an effective
punishment mechanism falls apart. (57) In the absence of uncertainty,
"retaliation will never be triggered by mistake. But in the more
realistic uncertain setting, a group that uses this “grim® strategy is
a political disaster waiting to happen.”™ (68) A commons-management
system so unforgiving that it would destroy a valued resource due to a

trembling hand is not desirable if human fallibility is recognized as
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part of reality. Not just a cheat, but a stumble, with N fingers on
the trigger, produces destruction. The '"cold fish war™ is not only
unattainable; if attainable, it is undesirable.

But even more, the cold fish war is not useful, in the sense of
being instructive, for the actual users of an actual commons. Consider
another condition -- the information condition. Conditional
strategies and self-policing sanctioning mechanisms "require some
perfection of information on the part of the actors." (59) These
information requirements are not only "very restrictive', (60) they
render a model based upon them of very little utility for people
facing real commons problems. Of course, In a model that does not
contain an information source and excludes the consideration of
institutions, it is necessary to assume that users of the commons
already hold all necessary knowledge. 'They begin their participation
in the use of the commons already comprehending all that is important
to their decisionmaking.”™ (61)

Yet, in an actual commons situation, it may be precisely their
lack of information about each other and about the resource that
presents an obstacle to the users in developing some form of commons-
sharing arrangement. The hopefulness that might first be experienced
in reading the work of scholars who show by means of a proof that a
joint cooperative commons-sharing arrangement is possible without an
external regulator or privatization is quickly deflated once it is
discerned that a necessary condition for such an arrangement is that
the users already know everything about each other and the resource.
The remainder of the "cold fish war' solution is silent to them once

this nearly impossible condition goes unsatisfied;
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the problem they face is not whether or not to harvest their fair
share of the safe yield, but to begin even to learn what the safe
yield is.

This s the difficulty with the literature on the commons, from
the public-private debate to the institution-free approach: it is
largely meaningless to people facing actual commons problems. This is
not because of academic language; academic language can always be
translated for the non-academic. Even when the mathematics of the
cold fish war are translated into ordinary language, even when the
marginal private cost and marginal social cost curves of the
privatization advocates are turned into lines of prose, even when the
algebra of the tragedy of the commons used by those who call for
Leviathan is unpacked and explained, they do not address the problem
faced by the users of a commons. Their respective "visions of the
best do not aid in a search for the ""good."

The most immediate problem users face is not whether to privatize
their resource or turn it over to some central manager, but instead to
find out what is going on, what the nature and dimensions of the
resource are, and who are the users. "Solution” of their problems
lies at the end of a process with many steps. An alternative approach
that digs into the models and metaphors that are the bases for various
prescriptions, that identifies the steps in the resolution of the
commons dilemma and the institutional changes that must occur, may
more directly address their problems, especially if it is able to
account for the process of resolution of some actual commons cases.

That alternative approach is the subject of the next two chapters.
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CHAPTER THREE

THE COMMONS SITUATION: AN ALTERNATIVE APPROACH

there is no use wishing it were a simpler problem or
trying to make it a simpler problem, because in real life
it is not a simpler problem . . . . We may wish for
easier, all-purpose analyses, and for simpler, magical,
all-purpose cures, but wishing cannot change these

problems into simpler matters . . . no matter how much we
try to evade the realities and to handle them as something
different.

Jane Jacobs (1962), p. 434.

Thus far, we have discussed the problems associated with the use
of groundwater basins (such as those underlying the Los Angeles
metropolitan area) as instances of the problems of a commons. We have
discussed common-pool goods as a particular type or category of goods,
the commons and its relation to the collective action problem, the
commons and the Prisoner®s Dilemma game, the commons and the debate
concerning public management vs. privatization, and the commons and
the ""cold fish war." With reference to the debate about public
management and privatization and with reference to the "cold fish war"
literature, we have also considered questions concerning those
approaches to the resolution of a commons dilemma, and shortcomings of
these approaches.

Consideration now turns to how we might build a better account of
the nature of commons problems and of the resolution of commons
problems. Another account is desirable because of the divergence
between what empirical observation of the world discloses and what
much of the reasoning from modelling of commons problems predicts. The
conclusion to be drawn from much of the literature is that, in the

absence of either unified public management or the conversion of the
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commons to private property, common resources will be destroyed, just
as public goods will not be provided and just as players in a
Prisoner®s Dilemma game will not cooperate with one another. By
contrast, in actual settings we find, in addition to resource overuse
and destruction, a considerable amount of collective action and of
sustained management of common property under a variety of
institutional arrangements. (1) Indeed, "the presumption that one
best form of institutional arrangement exists for all common-pool
resource problems can be empirically falsified.” (2) In southern
California, for example, local entities engaged with water resource
problems have devised a variety of institutional arrangements that
have helped them preserve the groundwater basins and indeed to direct
them to higher-valued use, and have done so without the imposition of
a public-management solution by some central regulator, without
privatizing the groundwater basins, and without "mutual assured
destruction.”

We cannot make sense of this variety of sustained commons
management experiences within the prevailing analysis found in the
literature on commons problems. The variance between actual
experience and the predictions of analysts points indicates a need to
try to reach more congruent formulations. So, since we cannot make
sense of the actual experiences within prevailing analysis, and since
we cannot gainsay that the actual experiences have occurred, we should
study them. Data and natural experiments for the testing of theory
are, to say the least, "hard to come by" (3), and when we have them,
"we need to study such "success® stories carefully.”" (4) Examination

of actual experiences can contribute to theoretical development, while
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theory aids in identifying the relevant characteristics we look for in
empirical settings. The sort of findings this process leads to is
what Richard Fenno terms "limited generalizations" -- observations
somewhere between presuming all cases to be alike and presuming each
case to be unique. (5)

While prevailing analyses cannot make sense of many actual
experiences, it does not follow therefrom that we must demolish and
sweep away that which has been done before. We can form the desired
better account of commons problems and their resolution by building
upon the several positive contributions of the literature while
recognizing simultaneously its limitations. We can incorporate
information from sustained commons management experiences while
recognizing simultaneously that some commons management attempts fail
and some resources are destroyed. Such a formulation is termed here
"an alternative approach”, because it offers alternative conceptions
for key elements of the existing commons literature:

(1) instead of a good and a game, an action situation

structured by rules, attributes of the good, and
attributes of the community;

(@ instead of a "solution,” steps and rule changes in a
process of resolution; and,

(3) instead of conditions, variables making successful
resolution more or less likely.

In this Chapter, we shall reconstruct the commons as an
interdependent action situation, an alternative conception to that of
regarding the commons as a Prisoner®s Dilemma game or of regarding the
commons and its demise as determined by the nature of common-pool
goods. In the Chapter to follow, we shall explore the steps of a

process of resolution, changing the commons situation from one tending
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toward destruction to one of preservation and sustainable use, and the
characteristics of various commons situations which render them more
or less amenable to such changes.

The policy prescriptions of unified public management and
privatization are based on the perceived hopelessness of the commons
situation, which is in turn based on the ways we think about commons
problems. The ways we think about commons problems have been built
on: (@) reasoning from static analysis of the collective action
problem and the Prisoner®s Dilemma game, and (b) definition of the
commons problem as wholly structured by the type of good in question. A
more realistic, but admittedly more complex and less determinate,
conception of the commons can be gained from dynamic analysis of the
commons problem as generated by an interaction of attributes of the

good with rules within the context of a community of users.

A. Dynamic Analysis: What a Difference a Play Makes

A static analysis of the incentive structure of a commons
dilemma, which has been equated with the collective action problem and
the Prisoner®s Dilemma game, leads one to the dire predictions of
Garrett Hardin"s "The Tragedy of the Commons.”™ The logic of the
static, or single-play, commons dilemma, like the logic of collective
action and the equilibrium outcome of the Prisoner®s Dilemma game, is
indeed undeniable. Each actor has an incentive to withhold
cooperation and to defect in pursuit of his temptation payoff. Within
the static context, pursuit of a cooperative strategy simply does not

make sense.
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To the extent that we have analyzed the use of common resources
by reference to these static models, we have drawn the conclusion that
common resources will be destroyed and that some intervention is
required to convert the commons to something else - - a centrally-
managed public property or individually-owned private property. We
have accepted the notion that it is the commons that is the problem,
rather than inquiring whether we have appropriately pictured the
commons through the use of static analysis. In fact, reasoning from
static models is problematic, on empirical and logical grounds.

Empirically, common-pool resources do not fit our static models
well; neither do many actual collective action problems or
experimental Prisoner®s Dilemma situations. Typically, we face
ongoing collective action problems and not once-only, isolated
interactions (6). "An iteration of social interactions indeed appears

to be a common empirical characteristic of our paradigmatic examples

of problematic situations,”™ such as commons problems. (7) The
"interesting collective action problems are clearly dynamic in that
they recur or are ongoing." (8) This is especially likely to be the
case with common resources, which are not expected to be "raided" once
and once only but rather to be used In a succession of time periods.
In experimental constructions of social dilemmas, this disjuncture
between the predictions from static analysis and actual or simulated
behavior in iterated situations has been frequently observed.
Application of a static analysis to an ongoing situation may produce

misperceptions about what is actually going on, and what is to be

expected as an outcome.
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In addition to the suggestion from observation that static models
may poorly fit empirical reality, there is a noteworthy logical
difficulty in reasoning from static analysis, as well. The issue of
""cooperating" vs. "defecting" becomes somewhat ambiguous if there is
no future; there is, after all, no point in cooperating to save the
commons if there is no future. To base ideas about the "solution™ for
commons problems on an analysis that presumes no future begs the
question, for it is unclear what is to be "solved" if the game is to
be played only once. Resolution of a commons problem is only worth
pursuing iIf the common resource is to be used again and again. Under
those circumstances, we need to consider ongoing behavior rather than
merely the static incentive structure.

What difference, then, does repeated interaction make? Can we
expect that more than one "play" of the social dilemma "'game™ will
yield a different outcome? Dynamic analysis gives the actors in the
game a past, in which interactions have occurred, and the results of
particular choices have been observed. And, perhaps more importantly,
dynamic analysis gives the actors in the game a future, so that
present choices are evaluated in light of their implications for the
coming iterations of play. (9) Of course, the future only makes a
difference to the actors®™ choices if it matters to them; if actors
discount the future heavily enough, any repeated choice situation
collapses into a single-shot affair. (10)

Provided that actors value not only their present but their
future, the analysis of the collective action problem and the
Prisoner®s Dilemma game does indeed change. In the single-play, or

static, case, 'collective action must generally fail unless it need
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not be collective at all,” while in the repeated-play, or dynamic,
case, collective action can succeed or it can fail. (11) In the
Prisoner”s Dilemma game, the "most striking result of iteration is
that two players who should rationally “defect” (that is, not
cooperate) in a 2-person single-play game, commonly should cooperate
in iterated play. 1In general, in an n-person single-play Prisoner”s
Dilemma, defection is narrowly rational. In iterated play it may not
be.” (12) Indeed, some have concluded that in the iterated n-person
Prisoner®s Dilemma, there is no dominant strategy to defect. (13)

In the dynamic view of a social dilemma, there is not just one
choice to be made, but a sequence of choices. The outcomes are
generated by the combination of the actor®s choices. Thus, what one
does may be affected by one"s perception of what others will do, which
may in turn be affected by information about what others have done in
the past and by anticipation of how others will respond to one"s own
actions in the present, all of which affects what sort of future may
be attained.

In repeated play, actors®™ choices may be contingent-- "indeed,
may be made contingent”-- on others”™ choices. (14) One"s best
strategy "may be learned after playing for a while, because what is
the best strategy depends on the behavior of other players.” (15)
Repeated play opens up the possibility for players to adopt contingent
strategies in an effort to elicit cooperative responses from others,
and opens up the possibility of learning over time that a more
desirable outcome exists and may in fact be attainable. Cooperative
actions, which simply make no sense in the single-play or static

context, may become understandable as adaptations to iterated
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interactions, and may arise without the intervention of outside
parties or some other exogenous change to the situation. (16)

We have, then, two vital conclusions to draw. First, on logical
and empirical grounds, a dynamic view makes more sense as a way of
thinking about commons problems than a static view. Second, within
the analyses of collective action problems and Prisoner®s Dilemma
games, the change from static to dynamic analysis yields an important
change in the predictions generated from those models, a change from
predicted failure of cooperation to an indeterminate range in which
cooperation might emerge, and then again might not. This is important
to underscore: the change to a dynamic view does not mean that

cooperation will occur and be sustained. (17) Dynamic analysis just

opens up possibilities that are not available in the static case. And
this indeterminacy, whille it may prove frustrating to some, in fact
suggests that we are approaching a more realistic conception of
commons problems, since commons sometimes have been successfully

maintained and in other cases have been destroyed.

B. Examining Game Structure: The Analytical Traps of "Social Traps"

Having noted the dangers of direct reasoning from static models
to ongoing situations, we now move a level deeper, to the dangers of
direct reasoning from models that are structured in one way to actual
situations that are structured in another way. The analysis of
commons problems and the prospects for their resolution has largely
been centered on models of "'social traps,' such as the Prisoner®s

Dilemma and the collective action problem. We need now to consider



the "fit" of these models to the kind of problem we are after, to see
if our thinking about commons problems has itself been trapped by
these "social trap" models.

We have described the so-called "commons dilemma' game as a
particular form of the n-person Prisoner®s Dilemma, which is itself
described by Russell Hardin as the essential structure of the problem
of collective action. The equating of these three situations -- the
problem of the commons, the problem of collective action, and the
Prisoner”s Dilemma -- sounded the alarm for analysts of commons
problems. Clearly, we needed some way out of the commons. After all,
anyone could see that the commons was a Prisoner®s Dilemma and thus
that everyone would defect. Or so the reasoning went. There are,
however, two faults with this reasoning: First, in its view of a
Prisoner”s Dilemma game as some sort of immutable structure, and
second, in its identification per se of the problem of the commons
with the Prisoner®s Dilemma game so conceived.

In addressing the first of these problems, we refer back to the
"cold fish war" (which is, it bears noting, a dynamic game). There
are lessons to be carried away from the "cold Ffish war" literature,
and built upon. While the institution-free, "mutual assured
destruction™ approach of the "‘cold fish war™ may be impractical as a
guide to action and undesirable as an outcome, that literature
nonetheless makes a contribution to our thinking about commons
problems and Prisoner®"s Dilemma games. The "‘cold Ffish war' unlocks
the Prisoner®s Dilemma game, removing its appearance of immutability.
Those who have described the *"cold fish war™ have, through their

combination of (admittedly unattainable) conditions, produced a
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situation where the choices available to the users remain unaltered,
but the outcomes linked to those choices are altered. The alteration
eliminates the outcomes yielding the "temptation' and "'sucker"
payoffs, which influence the likelihood of defection. (18) In the
"mutual assured destruction™ setting, It is not possible to defect
whille others cooperate, nor would any of the identical players
cooperate while all others defect. This leaves each player with the
possible outcomes of "all cooperate” (to which is linked the second-
best payoff) and "all defect™ (to which is linked the third-best
payoff). In such a case, cooperating dominates defecting. (19) Thus,
an indefinitely-extended cooperative equilibrium is induced by a
change in the structure of the Prisoner®s Dilemma.

What we take away from the ""cold fish war"™ is a recognition that
if the structure of the game is changed, without either the imposition
of a central regulatory authority or the elimination of the commons
through privatization, then the incentives facing actors, and the
strategies they choose and the actions they take, may be changed also.
There is, therefore, another sense in which the Prisoner®s Dilemma
represents a "trap”. It is a trap in our thinking. The danger lies
in viewing the game as immutable.

The Prisoner®s Dilemma game, as normally conceived, has a
structure, which is set somehow. This can be revealed by asking
ourselves some questions about the game. For example, how did we
arrive at "Player 1" and "Player 2", or "Player 1" through "Player N"?
Why do they have only two choices, ""Cooperate’™ and "Defect? Where
did these payoffs come from? Why are the choices made simultaneously,

without communication, instead of sequentially with an opportunity to
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discuss and observe each other®s actions? There are more such
questions we could ask, but these suffice to make the point, which is
this: the structure of a game is set by a combination of rules.

For any game, there is a stipulation - - a rule -- setting the
exact number of players, or the maximum number of players, or the
minimum number of players. There is a stipulation of the
qualifications for entering the position of "player” (note that this
includes the "default" possibility of there being no qualifications,
which is an "anyone can play" rule). There is a stipulation of what
choices are available for someone in the position of "player”. There
is some definition of what information players have, and whether and
how they may obtain information from other players or other sources.
There is a relation of actions taken by players to outcomes realized
in the game. There is a relation of payoffs (benefits gained, costs
incurred) from the possible outcomes. There is some stipulation of
how many "‘rounds™ of the game will be played. The game, thus, is
established by a configuration of rules (20), and an alteration in a
rule, or in a set of rules, can alter the actions taken by the
players.

We shall return to the discussion of rules and their relation to
the problem of the commons. For now, let us examine the set of rules
which give structure to the Prisoner®s Dilemma game. Typically, the
players in the Prisoner®s Dilemma have no capacity to communicate with
one another and coordinate their strategies, have only a binary choice
available ("'Cooperate' or "Defect'), cannot observe the present
choices made by other players, cannot enforce sanctions on other

players whose behavior is socially defecting, operate within a
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isolated context such that the game itself is their only interaction
with one another, and have no control over the structure of the
situation, which is treated as a ''given."

By contrast, let us bring to mind an actual common-pool resource
in an actual setting (such as a water supply, a pasture, a forest,
etc.). In such a case, the users of the common resource may come from
some community in which they have diverse and multiple interactions
with one another, can vary their use of the resource by degrees, may
be able to observe and sanction each other"s behavior, and may be able
to communicate and perhaps even enter into agreements about use of the
resource. If the use of the commons is to be conceived as an ongoing
social situation (which, recall, it must be for resolution to be
interesting at all), then the applicability of a model that presumes
"'no communication among the participants, no previous ties among
them... and no capacity to promise, threaten, cajole, or retaliate”
(21) may be quite limited.

A Prisoner”s Dilemma is a model of a particular situation
structured in a particular way. The commons is not a Prisoner"s
Dilemma game any more than a voter is a rational utility-maximizer or
international conflict is a computer simulation. The danger of direct
reasoning from a model structured in a particular way to a situation
structured in a different way is that we may be unable to account for
the outcomes of that different situation because of our reliance on
that model. The identification of the commons with the Prisoner-”s
Dilemma can become part of our problem in understanding the commons,
if we come to accept the model, a representation of reality, as

reality itself. We may become, to borrow Tocqueville"s phrase, like
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those who worship the statue and forget the deity it represents.
Before reasoning from the Prisoner®s Dilemma to policy
prescriptions for the commons, it is important to remember: (a) that
the structure of a commons situation is not identical to the structure
of a Prisoner®s Dilemma game; and (b) that the structure of a
situation, as given by a set of rules, is not immutable and may, as
with the Prisoner"s Dilemma and the "cold fish war," be altered in
such a way as to yield a different outcome. The combination of
dynamic analysis, giving the commons a future, and the recognition
that games have underlying structures shaped by rules, opens up the
possibility that the users of a commons may be able over time "'to
design their own institutional arrangements that change the very
structure of the situation in which they find themselves." (22) That
this possibility exists may be confirmed by empirical observation,
through the identification of a case (or of cases) where such has

occurred.

C. Attributes of the Good: Is the Fate of the Commons Determined?

Some may accept the idea that distance from static analysis and
from the equating of the commons with the Prisoner®s Dilemma is
desirable in building a better account of commons problems and their
resolution, yet still contend that unified public management or
privatization is the "only" solution because the problem of the
commons is inherent in the nature of common-pool goods. Garrett
Hardin alludes to this contention in classifying commons problems as

"'no technical solution' problems, whose characteristics intrinsically
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lead to undesirable outcomes. |If this is the case, that the problem
of the commons inheres in the nature of the good itself, then
"solution™ will indeed require the conversion of the commons to
something else - -to public property centrally managed, or to private
property individually held. In fact, there is a two-stage question
here: the first stage inquires whether the physical properties of a
good determine what type of property arrangements will be employed
with respect to that good; the second stage inquires whether certain
kinds of property arrangements -- e.g., public, private, common -- are
ipso facto detrimental or beneficial.

In the typology of goods presented earlier, common-pool goods
were identified as a class of goods exhibiting low exclusion and high
subtractability in use. Let us consider exclusion first. Does low
exclusion inhere in the nature of a good? Security, or defense, is
often cited as an example of a "public good,"™ which shares with
common-pool goods this characteristic of low excludability -- indeed,
national defense was referred to earlier in this work as an example of
a public good. But let us consider '"domestic defense,' or security,
for a moment.

Recently, on a visit to southern California, | rode past and
around the estate of publisher Walter Annenberg in Palm Springs. The
estate is surrounded by a fence and two parallel rows of tall oleander
plants with a space between them wide enough for a patrolling vehicle.
The access driveways have guarded gates. Cameras in the trees survey
the property from all angles. The Annenberg estate is, by my guess,
about the size of an average housing subdivision or neighborhood in a

typical American city or suburb.
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Now, in a typical neighborhood, security is provided by a police
force, with patrols and emergency response. And indeed, we coerce
people in the neighborhood to pay for their security through taxation.
We do this on the theory that my house cannot be excluded from, or
enjoys, the security that is afforded my neighbors, and therefore I
should be made to contribute to the protection from which 1 cannot be
excluded.

The Annenberg estate and a typical neighborhood are both provided
with security, and cover about the same area of property. Now, is
security a public good or a private good? Am I excluded from
Annenberg®s security? OF course. Am 1 excluded from the security
provided by the police in my neighborhood? OFf course not. Security
seems more nearly to approach a private good on the Annenberg estate
and yet more nearly to approach a public good in a neighborhood.

With that puzzle in mind and unresolved, let us proceed to the
other dimension on which we have differentiated types of goods, that
of subtractability in use. Let us choose for our example this time a
surface body of water, such as a lake or a navigable stream. (23) If
I take a boat out on the water and enjoy a pleasant time of boating,
do 1 leave less water for you to boat on? No. |If 1 take water from
the lake or stream to drink, wash, water my lawn, etc., do I leave
less water for you to drink, or wash, or water your lawn? Yes. |Is
the water of the lake or stream, then, subtractible in use or non-
subtractible? It appears to be more nearly non-subtractible if you
and 1 are using it for boating, and it appears to be more nearly
subtractible if you and I are using it for drinking or watering our

lawns.
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What do these examples mean? Here we must be careful to
understand what they do demonstrate and what they do not demonstrate.
They do demonstrate that excludability and subtractability in use are
not wholly determined by the nature (meaning, the technical or
physical properties) of the item in question. They do not demonstrate
that the nature of the item in question is meaningless or irrelevant.
It is the organization of the chosen use of an item which determines
its classification as a public good, a private good, a toll good, or a
common-pool good, but the organization of its chosen use is affected
by its nature, which will make various possible organizations and
various possible uses relatively more or less costly (where 'cost"
embraces time, effort, and opportunity costs as well as financial
costs).

Exclusion from the enjoyment of others of an item will be more
costly for some items than for others. 1f, in a typical neighborhood,
I post a large light on my land to enhance the security of my home,
because of the nature of light, i1t is likely also to illuminate (at
least partially) my neighbor®s property as well, and thus enhance his
security. By contrast, if 1 lock up my bicycle, I can, at relatively
low cost, exclude my neighbor (or anyone else) from access to my
bicycle. This does not mean that my bicycle is excludable and the
light is not. |If I choose, I can exclude my neighbor from the light
by building walls between my property and his, or I can confine the
light to my property by buying up all of the adjacent property on
which the light falls. The point is that the light is more costly to
exclude my neighbors from than is the bicycle. The nature of the item

-- e.g., light vs. a bicycle -- affects the organization of its chosen
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use, but light is not non-excludable by virtue of its being light, and
a bicycle is not excludable by virtue of its being a bicycle.

Similarly, subtractability in use of an item is determined by the
organization of its chosen use, which is affected by the nature of the
item in question. Mono Lake in California has been used, via an
aqueduct, for water supply to the City of Los Angeles. That
consumption of the water of Mono Lake by the people of Los Angeles has
reduced the availability of the water in Mono Lake to a sufficient
level that boating on the Lake is no longer possible in places where
boating would otherwise have been possible, because of the reduced
level of water in the Lake. The nature of water in a lake is such
that if it is extracted, less is available for recreational use, but
if It is not extracted, the same quantity remains for recreational
use. However, the nature of Mono Lake did not determine whether its
waters would be extracted or put to recreational use. Hence, the
degree of subtractability exhibited by an item is determined by the
organization of its chosen use, though this is affected by the nature
of the item in question.

In sum, what we conceive of as exclusion is the result of how an
item is used, and how that use is organized, which choices will be
affected by the nature of the item. As Plott and Meyer stated, "if
there is a principle called the exclusion principle, it is likely to
involve some interrelationship between behavioral laws and
institutional structures." (24) Further, what we conceive as
subtractability in use similarly results from such an
interrelationship, such that, in the case of water, diversion of water

from is source "appears to mean essentially the same as appropriable



104

use in the sense that economists refer to appropriable goods™ (25),
while a different type of use of the water does not produce the same
result, though the water is the same in either case.

Therefore, to the extent that a type of good is identified by its
excludability and subtractability in use, that type of good is not
fully determined by its inherent nature, but by the organization of
its chosen use. Hence, a common-pool good does not have to be a
common-pool good by virtue of some intrinsic characteristics it
carries. Common property arrangements are used by people as their
organization of their chosen use of the good. Some goods will be
organized as common property while others are not, although some goods
may be more likely to be organized as common property than others.

Resources to which access can physically be had by more than one
person are more likely to be organized as common property than other
goods. This is a result of the physical attributes of such jointly-
accessible resources, but may also result from the legal system or
from the customs of the area in which the resource is located.

The physical attributes of jointly-accessible resources affect
their likelihood of being organized as common property in two
principal ways. First, jointly-accessible resources are likely to be
costly to enclose (or otherwise enforce exclusion). The available
technologies for excluding people from the resource and the extent and
type of the resource"s boundaries affect the cost of exclusion (26),
so that "one of the major reasons why these resources are classified
as common property is that the costs of appropriating and defending

exclusive use rights are felt to be higher than the added returns that
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such appropriation might bring." (27) Choices are made concerning the
costs of exclusion, in light of the magnitude of the task of
exclusion, relative to the benefits of attaining exclusion. Second,
the physical characteristics of jointly-accessible resources make them
particularly susceptible to "externality" problems (or "spillover
effects'™), such that one person"s use creates positive or negative
consequences for the use of the resource by others. (28) We have
already noted, for instance, the interrelatedness of water producers
in a groundwater basin. Externalities can be a complication in
organizing use along private-good lines, in making private-good
proprietors compensate others for diseconomies generated by use of the
proprietor™s private good.

An area"s legal system, and customs, may also account for why
jointly-accessible resources are organized as common-pool resources.
Basic law may prohibit people from making enforceable claims to
proprietorship over natural resources, or from engaging In exchange or
transfer of those resources. Such legal stipulations may be seen as a
codification of the difficulties or costs of exclusion, or as a
recognition of the externalities involved in certain uses of jointly-
accessible resources. In the view of others, such stipulations may
simply be irrational and sentimental remnants of some traditional
views that do not make economic sense. Where an English common law
tradition has been followed, for example, ownership of land has been
held to carry with it unrestricted access to all resources appurtenant
to that land, including water. In arid lands, "where there is more
land than can be served by the water, values inhere in water, not in

land” (29), and the English common-law system may not
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make sense.

Customary patterns of organization of use may not reflect
newfound scarcities. "It has been a firmly based American tradition,
for example, that all citizens should have an equal right to hunt or
go Fishing." (30) Such a tradition may continue to affect the
organization of use even into a time when the supply of fish and game
is no longer compatible with free and equal access.

Thus, the organization of property rights in a resource may be
compatible with the physical state and characteristics of the good in
question, or it may be incompatible. The property rights in a good
are not determined by the nature of the good, though the choice of
property rights may be affected by the nature of the good. The
organization of the use of the good is an intermixture, then, of the

attributes of the good with the rules governing its access and use,

which themselves operate within and arise from a community of persons.
G

IT the attributes of a good do not by themselves determine the
form of property arrangements for the use of that good, then we still
have the second stage of inquiry to consider: are certain categories
of property arrangements bound to lead to destructive and inefficient
use of the good? If so, then the problems encountered with common-
pool goods are inherent, if not in their physical attributes, in their
organization as common-pool goods. Then the problem of the commons
would still be that it is a commons, and the prevailing literature®s
prescriptions, that all commons must be changed into either
centrally-managed public property or individually-held private

property, are merited.
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Can the category of property arrangements for a good be separated
from the issue of its constructive and efficient use? Are, for
example, goods organized as private goods efficiently used, while
goods organized as common-pool goods are necessarily inefficiently
used, as Welch (32), among others, has argued?

Consider the statement: privately-owned, fully-transferable
property may be inefficiently used. If this statement is untrue, much
of the theory of markets and industries must fall with it. That
theory asserts that less efficiently operating firms and sellers will
be driven out of markets or industries, while those who may operate
more efficiently may enter or enlarge their shares of markets. Those
assertions would make no sense, if private property is never used at
less than maximum efficiency. On the other hand, if the statement is
true, then fully-transferable private property rights are not the same
thing as efficient use of resources. Efficiency is a characteristic
of market equilibrium, not of the presence of private property. Within
the category of private property, or of goods organized as private
goods, efficient use takes on a range of values from maximum
inefficiency to maximum efficiency.

IT this is the case, that efficiency is a variable criterion to
be applied within the category of private property, then similar
application of the efficiency criterion may be made within the other
categories of property rights. That is, public property may be
efficiently or inefficiently used as public property, and common
property may be efficiently or inefficiently used as common property.

IT this is so, then it cannot be the case that common property is

necessarily inefficiently used just because it iIs common property,
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which is at the heart of the contentions of those who advocate
privatization of jointly-accessible resources. Nor can it be the case
that the conversion of common property to private property in and of
itself will produce more efficient use of that property. (33) It must
at least be logically possible that common property may be efficiently
used, if private property may be inefficiently used. If efficiently-
used common property is converted to private property that is
inefficiently used, efficiency losses may result from the conversion.
Whether efficiently-used common property is more efficiently used than
efficiently-used private property is ultimately unanswerable, for the
criterion of what makes sense as efficient use will depend upon the
category of property rights. To apply critiera that only make sense
within the context of private property to common property and then to
judge the use of the common property as inefficient iIs a questionable
exercise, analogous to stating that if an apple were an orange, you
could peel it with your hands. The commons, as a commons, may be used
more or less efficiently. (34)

The category of property arrangements does not determine
efficient resource use, any more than the physical attributes of a
good determine the category of its property arrangements. Within a
category of property arrangements, the actions of the users, shaped by
the rules ordering their behavior and structuring their situation,
will determine whether the property is efficiently used. What this
conception means is that a destructive commons situation or a
constructive commons situation may be generated by the configuration
of the rules, the attributes of the good, and the community of users.

Rules that encourage destruction of the commons, or rules that poorly
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fit the attributes of the good or the attributes of the community or
both, are likely to generate destructive commons situations.
Similarly, the efficiency with which a particular commons may be used
will depend on the rules organizing access and use, and on the
appropriateness or "fit" of those rules with the attributes of the
good and the community. But the nature of the good itself, and the
category of property arrangements, do not in and of themselves
generate destruction and inefficient use.

Let us now explore this conception of the "fit" of rules and
efficient use within the context of a groundwater basin organized as a
common-pool resource. As discussed in Chapter One, a groundwater
basin is such that it may provide a supply of extractable water
alternative to surface supplies, it may provide storage capacity for
water so as to regulate uneven surface flows and precipitation, and as
part of the underlying geologic structure of an area, it provides
support for overlying structures (in that de-watering of the
underground aquifers can cause land subsidence), The organization of
use of a groundwater basin interacts with these physical attributes of
a groundwater basin. That interaction may produce efficient use of
the basin (i.e., putting it to its most valued use), inefficient use
of the basin (i.e., putting it to a lesser-valued use), or destruction
of the basin (i.e., its elimination altogether as a valued resource).
We can, then, broaden our inquiry into the use of the groundwater
basins of southern California beyond simply whether those basins,
whille retaining their character as common property, have been
preserved (contrary to the predictions of many analysts), but indeed

to whether those basins have been put to their most valued use.
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This prompts us to recall the so-called "duality” of common-pool
goods. A common-pool good was earlier defined as consisting of a
resource that generates an appropriable yield or use-units.
Consideration of the optimal use of a groundwater basin organized as a
common-pool good then consists of inquiring whether the resource
(i.e., the underlying aquifer system) is being put to its most
valuable use and whether the appropriable yield (i.e., the water
extracted from the aquifers) is being put to its most valuable use.

In a circumstance where ground water is being used in conjunction
with surface water supplies or imported water supplies or both, the
most valuable use of the underlying aquifer system may be as a storage
reservoir with the capability of "smoothing out' variations in these
other supplies. This value would be approximated by determining the
cost of constructing artificial storage facilities on the land surface
sufficiently voluminous to contain surface or imported supplies when
they are plentiful for use later when they are not. Water from
storage is then used to meet peak demands or to meet demands when
other supplies are scarce.

Use of stored water for ''peaking' means that distribution systems
for surface and imported supplies need only be built with enough
storage capacity to handle base supply requirements, and need not be
built with peak-load capacity, which is excess capacity at other than
peak demand times. Thus, construction of surface storage capacity is
avoided. Construction of surface distribution systems is kept to a
minimum, while the basin provides water to meet peak demands and
demands in times when surface or imported supplies are unavailable

(e.g., due to drought). Such a "conjunctive use"™ of ground water and
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surface or imported supplies is deemed to maximize the general
efficiency of a water system. (35) Where we find such systems in use,
under whatever property arrangements, we may regard them as instances
of optimal resource use.

Different institutional arrangements may be employed by users to
achieve such a use system. For example, management and ownership of
the basin®s storage capacity may be organized in one way, so as to
provide the availability of peak-load water to many water consumers at
lower cost, and to regulate cycles of scarcity and abundance. At the
same time, ownership and management of the appropriable yield, the
water extracted from the basin, may be organized in a different way,
allowing individual water producers to determine their own mix of
extracted ground water with surface and imported supplies to meet
their varying demands most economically or to achieve certain quality
levels they require for different purposes, and allowing them to
transfer among themselves rights to extract ground water. Thus, in
addition to the possibility that different groundwater basins would
exhibit different institutional arrangements, there is the possibility
that there may be different institutional arrangements within the same
groundwater basin for managing its different aspects.

Such a possibility is not contemplated by those scholars who
woulld advocate one package of ownership and management arrangements
for all groundwater basins for all of their possible uses in all of
their particular circumstances. As Vincent Ostrom has observed, "Few
areas . . . offer a richer variety of organizational patterns and
institutional arrangements than the water resource arena. Yet these

patterns of organization have developed in a way that seems to conform
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neither to the prescriptions of political scientists nor to the
prescriptions of economists.” (36) Not only may it be the case that
unified public management or complete privatization are unnecessary
for a common resource to be preserved; it may also be the case that
neither of these two prescriptions is necessary for a common resource
to be used efficiently. What is essential is that the rules
organizing use of the resource be fitted to its attributes and the
attributes of the community of users in such a way as to make

preservation and efficient use possible.

D. Rules and the Structure of an Action Situation

Before proceeding with the discussion of rules and their effect
on the preservation and efficient use of common-pool resources in
particular, we consider now the structure of situations and the
relation of rules thereto, in more general terms. A commons situation
is an instance of the more general concept of an action situation,
which is a basic unit for analysis. Given that the physical
attributes of goods do not determine their own use, that instead human
action and human choice determine that use, attention to the likely
outcomes of an action situation, such as a commons situation, properly
turns to the institutional arrangements governing human action and
influencing human choice.

The interest in rules and their effects on human action arises
from three main sources. First, interest in rules arises from
dissatisfaction with mechanistic or deterministic interpretations of

apparently non-random regularities in human behavior. (37) A focus on
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rules itself does not provide deterministic interpretations, since
although deviations from rules are subject to sanctions (which is a
key difference between rules and norms) (38), "rules are soft-
constraints, and human beings are perfectly capable of acting at
variance with them." (39)

In addition, the conception of human beings as having less than
perfect information and somewhat limited information-processing
capabilities has gained increasing currency among social scientists.
There is likely to be a "gap" between the competence of human beings
and the difficulty and complexity of the tasks they face. (40) This
gap is a strong inducement for people to rely on rule structures to
order their behavior and to limit their choices to a manageable level,
Human beings, especially in interdependent choice situations, make
their behavior understandable and predictable by operating with
reference to rules.

Finally, the emergence of interest in property rights, which are
in their essence enforceable claims made to goods, directly leads to
interest in rules, which are the basis for enforceable claims.
According to the institutional economist John R. Commons, a rule

lays down four verbs for the guidance and restraint of
individuals in their transactions. It tells what the
individuals must or must not do (compulsion or duty),
what they may do without interference from other
individuals (permission or liberty), what they can do
with the aid of the collective power (capacity or
right), and what they cannot expect the collective
power to do in their behalf (incapacity or exposure).
In short, the working rules of associations or
governments, when looked at from the private
standpoint of the individual, are the source of his
rights, duties, and liberties, as well as his

exposures to the protected liberties of other
individuals. (41)
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IT we accept the significance of rules for understanding action
situations, how then do we characterize the relationship of rules to
action situations in an organized way? First, we characterize the
elements of an action situation. These have been identified by Elinor

Ostrom as follows: participants, positions, outcomes, action-outcome

linkages, information, control, and benefits and costs. (42) These

elements are affected by (43):

position rules that define what positions participants may,
must, or must not hold;

boundary rules that define what characteristics participants
may, must, or must not have in order to enter or leave
positions;

scope rules that define what states of the world participants
in positions may, must, or must not affect by theilr actions;

authority rules that define what actions participants in
positions may, must, or must not take independently;

information rules that define what information participants
in positions may, must, or must not acquire or reveal;

aggregation rules that define what formula may, must, or must
not be used for decision-making by more than one participant;
and

payoff rules that define what rewards or penalities may,
must, or must not be assigned to actions or outcomes.

Any action situation fully specified and described will have
participants, positions, outcomes, action-outcome linkages,
information, control, and benefits and costs. Any action situation
will have participants, for example; the boundary rules for that
action situation will define how many participants there will be and
what characteristics persons may, must, or must not have in order to
enter or leave positions in the action situation. The rules may be
Ffairly non-specific -- boundary rules, for example, may even take on a

"default value"™ of "anyone can participate or leave at any time".
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The rules structuring a situation may be explicit, formally
adopted, even written -- from professional sports to professional
legislatures, one finds extensive rule books and even rules committees
elaborating on who can enter or leave positions and what actions they
can take whille participating. Alternatively, the rules structuring a
situation may be quite informal and even may require some exercise of
investigation and interpretation to determine what they are. Languages
have rules, but may exhibit neither rule books nor rule makers. One
may have to observe and engage in discourse with users of a language
for a considerable period before ascertaining with any assurance what
the rules in use are.

Formal games, such as the Prisoner®s Dilemma, are structured by
sets of rules. We alluded to them above, in Section B -- how many
positions, how many participants, with what choices, what information,
etc. Formal games are instances of action situations. So, too,
commons situations -- which are also instances of action situations —-
are structured by such sets of rules, which establish (among other
things) how many persons may have access to and become users of the
commons, what actions users may take, what costs users may incur as a
result of their use, and by what means users may take joint decisions
(if any) concerning use of the commons. Institutional arrangements,
the rules in use for structuring an action situation, thus may yield
more or less nearly optimal organization of use of goods. (44)

When the rules governing access to and use of a resource exhibit
a particular configuration, we may anticipate destruction of that
resource (or, at a minimum, suboptimal use of that resource) to

follow. Through the rules focus, in other words, we can generate
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commons situations where the '"tragedy of the commons" is the likely-
result. Common property, for example, is often taken to mean *open
access'" (45), as when Garrett Hardin calls us to consider "a pasture,
open to all.” (46). This is a boundary rule stating that anyone may
have access to the resource. |If the position rules define only the
position of "user', for whom authority rules place no restrictions on
use of the resource and no obligations to maintain or invest in the
resource, then any entrant may harvest as much of the resource®s yield
as desired. |If information rules do not induce gathering or sharing
of information about the resource, and aggregation rules do not enable
joint or contingent decision-making, users are '"free" to pursue
individual use strategies in relative ignorance and isolation. And if
payoff rules allow each user to appropriate completely his individual
harvest while incurring only his direct production costs (without
compensating others for the external effects of his actions), then the
calculus of the commons will indeed very likely lead to over-
production. Such a configuration of rules, interacting with a
jointly-accessible resource yielding valued use-units, is a recipe for
a destructive commons situation.

This, however, is not the only configuration of rules that may
attend common property, even though it appears to be the only
configuration of rules some scholars are able to associate with the
category of common property. Different rules may be employed to
organize access to and use of a common property resource.

Through a change in boundary rules, for example, a resource may
remain common property but no longer be "open to all.” Access may be

restricted to a defined community of users. Different positions may
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be created in addition to that of "user"™, or differentiations may be
made among different categories of "users'. Authority rules may
prohibit certain actions and compel others. Disclosure of
information, such as size of individuals™ harvests, may be compelled
by a rule change. Changes in aggregation rules may establish formulae
for joint decision-making about actions taken with respect to the
commons. Payoff rule changes can establish sanctions for proscribed
behaviors, or assess access or use charges, the proceeds of which are
used for some collective investments in the resource or for monitoring
of users®™ activities.

Consider the following two rule strings describing crudely the
rules in use for a jointly-accessible resource. In the First column
are the codes ('Y for "Yes"™, "N for "No'") for an "open-access"
regime (OAR), and in the second column are the codes for a type of
""common-property"” regime (CPR). One rule from each set is given 1in
each row (designated "B'" for boundary rule, "P" for position rule, "S"
for scope rule, "A" for authority rule, "I" for information rule, "G"
for aggregation rule, and "'C" for payoff rule). (47) The difference
between these two systems, even at such an extreme level of
generality, is readily seen by comparing the "strings" that describe
the rules concerning access and use of this common resource. The
"OAR" case may very well be headed for destruction; the "CPR" case may

have a different future.
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OAR CPR
N Y
B-- Restriction on access?
= = -~ " = 11 N Y
P-- Designated position of "monitor"?
S N N
S— Restriction on outcomes?
_ N Y
A-- Restriction on use?
- - N Y
I-- Required disclosure?
- R N Y
G-- Rule for levying sanctions?
N Y

C— User charges assessed?

The use of different rule configurations may substantially alter
the behavior of users of a commons in such a way as to preserve, and
even improve, the commons without converting it from a commons to some
other property arrangement. Such rule changes may be arrived at by
the users themselves, if they value the resource. We need not assume
them to be ignorant or incapable. Indeed, rule configurations arrived
at by the users themselves may be more likely to be well fitted to the
attributes of the resource and the attributes of the community than
ones imposed by external regulators.

IT neither private ownership nor central public control are
necessary, and if different rule configurations enable
individuals to achieve regulation of delicately balanced
common-pool resource systems, then individuals jointly using a

commons may be able to exercise real choice in the design of
their institutions. (48)

The question then becomes, how do they proceed?

E. Summary

Nothing guarantees that a commons will be preserved and
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successfully managed. It is, however, important to bear in mind that
neither is a commons doomed to destruction, or even to inefficient
use, just because it is a commons. Our thinking that such doom is
inevitable has derived from conflating commons situations with Garrett
Hardin"s open pasture, static Prisoner"s Dilemmas, and "collective
inaction” problems, though they in fact differ from these in ways that
become important. Among these ways are that commons situations have a
future and a past, that they have a community of users who may
interact over time, and that there are a variety of rules structuring
a commons situation that may make inefficient use or destruction
likely or less likely.

A commons situation can be constructed, as can any other action
situation, by a set of rules which includes boundary, position, scope,
authority, information, aggregation, and payoff rules. This opens up
the possibility that the users themselves may undertake, and
successfully complete, a set of rule changes which will enhance the
survival and efficiency iIn use of their commons. |In doing so, they
will engage in a multi-step process of resolution of their commons
problem. The likelihood of their initiating such a process,
completing it, and arriving at a sustained and even improved use of
the resource will be greater in some situations than in others,
depending upon the characteristics of those situations. It is to this
process, and to the variables affecting the chances for its initiation

and successful completion, that we now turn.
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CHAPTER FOUR
CHANGING AN ENDANGERED RESOURCE TO A MANAGED RESOURCE:

THE PROCESS AND THE VARIABLES

Here we focus on how the users of a resource might bring about
changes in their situation that lead them away from a destructive
dynamic toward preservation and management of a commons which they
value. Since we do not propose that all commons will be successfully
preserved and managed, we also consider the variables involved in
commons situations that affect the likelihood that success will be
achieved.

The alternative conception of a commons situation as structured
by rules stipulating access and use, attributes of the good, and
attributes of the community of users opens up a variety of
possibilities not recognized by the established conceptions of the
commons that have led to the recommendations of unified public
management or privatization. First, the change from a static analysis
to dynamic analysis gives the commons a future, without losing sight
of the vulnerability of jointly-accessible resources. How long that
future will be depends upon the rate of renewability of the resource
(i.e., how much appropriable yield it is capable of producing over a
sustained period), which determines whether there will be a future at
all and how far into that future a level of demand upon the resource
can be supplied, and upon the rate of time preference of the users,
which determines how much that future is valued. But the existence of
a future for the commons means that there may be time to develop a

resolution of the problems of overuse and contamination to which
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jJointly-accessible resources are exposed. The established conceptions
of the commons, based solely on the incentive structure of the n-
person Prisoner®s Dilemma, tend to lead to such statements as that of
Hardin and Baden quoted earlier: "We do not have much time to save
the world from galloping destruction. It is . . . later than you
think.”" (1)

Second, the recognition of the variability of game structure
opens up the possibility that an incentive situation that generates
jJointly-suboptimal outcomes is not immutable. Within the setting of
the commons dilemma, or the n-person Prisoner"s Dilemma, we have seen
that elimination of the "temptation' and "'sucker®s' payoffs changes
the situation so that the same players with the same choices will
choose cooperating rather than defecting. Such structural changes are
possible through changes in the rules that comprise the game
structure. The lesson of the "cold fish war" is that elimination of
the "temptation'” and "sucker' payoffs generates an indefinitely-
extended cooperative equilibrium; the lesson of our alternative
conception is that such a change may be effected by institutional
design and choice, without the restrictive (indeed unattainable)
conditions of the "cold fish war" and without an outcome based on
"mutual assured destruction.”

Third, the examination of the interrelationship of goods with the
organization of their use through rules operating within a community
of users yields the recognition that neither the existence of jointly-
accessible resources nor their organization as common property must in
and of themselves lead to disastrous or inefficient outcomes. It is at

least possible that common property as common property will
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be efficiently used, and it is at least possible that the organization
of the use of a jointly-accessible resource may yield constructive
commons situations in addition to the destructive one upon which
attention has previously been principally focused. The physical
attributes of goods may make their constructive and efficient use more
or less complicated, but goods do not, indeed cannot, doom themselves
to destruction. Neither is it the case that goods are doomed to
destruction or inefficient use simply because they are organized as
common-pool goods, which is the premise for the arguments of those who
would convert all commons to either centrally-managed public property
or individually-held private property.

Fourth, and most importantly for the remainder of this Chapter
and the remainder of this study, the alternative conception advanced
here opens up the possibility that the users of a commons may
themselves become active participants in the preservation and the
development of efficient use of that commons. Such a possibility is
not conceived by the advocates of unified public management or
privatization, for they have based their recommendations on models of
the commons that carry with them assumptions that users cannot
communicate, cannot change the structure of the game they are playing,
cannot enter into agreements, and so forth. If a commons situation is
conceived as involving a community of persons using a resource in
conjunction with a set of rules, the possibility of the users

themselves altering their situation becomes viable.



126

A. Instead of a "Solution™, Steps and Rule Changes

in a Process of Resolution

We have discussed at some length that "neither the development of
fully individual property rights nor allocating control of the commons
to a central authority” (2) is necessary for a commons problem to be
resolved. (3) Some steps may, however, be set forth as necessary for
a commons problem to be resolved. Those steps may be taken by the
users themselves, and there may be a variety of means of changing
institutional arrangements so as to achieve those steps. The process
may succeed or it may fail. |If the users of a commons retain open-
access rules, place no constraints on individual actions in using the
resource, and create no mechanisms for making decisions about the
resource or for sanctioning violators of the constraints they do
develop, then destruction may indeed come toward them at a gallop. But
if the users take some necessary steps and make necessary rule
changes, destruction may be postponed indefinitely. The first step
in the process is to find out what is going on. If all users of the
resource possessed perfect information, reaching optimal use of the
resource would be relatively much simpler. However, the open access
rule regarding information -- i. e., the information expected to
obtain in the absence of some efforts to gather information --is that
no individual is required to disclose their prior use or current
withdrawal practices. This has the effect in a commons situation that
individuals know about their own use but do not know much about use
patterns of others. If this rule persists, subsequent actions to

control access and use patterns either will fail
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to be forthcoming or will be poorly fitted to the actual circumstances
of the particular commons. EfFficient use of a common pool resource
requires that the rules organizing resource use be well fitted to the
nature of the resource and the way the resource is used. (4) Poorly
fitted rule systems produce perverse iIncentives for resource use that
lead either to overuse and the tragedy of the commons or underuse and
the tragedy of underdevelopment. (5) Users may attempt to change
rules governing access and use in the absence of detailed and accurate
information about their particular use, but if they do so, they are
likely to generate rules that are either more or less restrictive than
necessary for efficient and equitable management of the commons. (6)
Thus, in order to progress with resolution of their commons
problem, users will need to acquire specific, accurate information
about their resource, the use thereof, and the options available to
them. They will need ultimately to share a "map" of their situation
(though not necessarily a literal map) in order to reach agreement
about the nature of the difficulties they face and the possibilities
for resolution of those difficulties. Further, the users themselves
will have to know who all the users in fact are, so as to know whom to
include in any changes in rules regarding access and use. Such
information "would be valuable to all,” but "may be too costly for any
individual owner to acquire." (7) '"Management of a common pool
resource normally requires extensive investment in
information-gathering facilities.” (8) It is, therefore, entirely
possible that collective action to turn an endangered resource to a
managed resource will fail, if users do not value the resource

sufficiently to find some way to pay the costs of
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information-gathering, for without adequate information-gathering, the
remaining steps in the process of resolution will either become
meaningless, unattainable, or be suboptimally attained.

The second step, if resolution is to be achieved by the users
themselves, is communication. We should not assume, as does the "cold
fish war" literature, that communication is immediate, perfect, and
costless. Communication methods will have to be developed by the
users. If a commons-management plan is not to be externally imposed
upon the users, then either it will have to be arrived at by each user
acting in isolation (which is both unlikely and something which could
not meaningfully be called a "rule change™), or it will require
communication media and fora through which users can disseminate
information, signal intentions, negotiate agreements, and identify
violators. (9)

Experimental work on "social trap" situations has indicated the
significance of communication among participants (10), as has
empirical observation of actual commons situations: ™"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." (11)
Indeed, in one of the commons cases examined later in this study as
Chapter Seven, it was stated by one of the participants that the
"primary purpose' of the commons-management plan "is to reduce
friction and increase rapport among water users of a water supply that
is in critical demand." (12)

The third step is the establishment of some collective decision-
making mechanism, which may be the same as the communication forum or

may not. Any one of a number of particular decision-making
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rules may be employed -- for example, there may be some representation
system or users may participate directly, decisions may be made by
consensus or by some share of those involved (such as a majority),
votes may be apportioned per capita or on proportionate use of the
commons, and so forth. But iIn order to develop rules regarding access
and use, assignment of costs, assessment of sanctions, etc., for the
community of users, some collective decision-making mechanism will
have to exist with shared understandings about membership, what
privileges and obligations are conveyed by membership, how decisions
will be made and how conflicts will be resolved. (13)

A key element determining whether the collective decision-making
mechanism will generate optimal rules regarding the commons is, in
addition to the means it uses for making decisions, the
appropriateness of its boundaries. Very occasionally, the users of a
commons may be blessed with an existing public jurisdiction which can
function as a collective decision-making mechanism and the boundaries
of which exactly match those of the resource in question. More
likely, though, the boundaries of existing public jurisdictions will
be too small or too large. (14)

IT the boundaries of the collective decision-making mechanism are
too small, two biases toward suboptimal decisions arise: (a) people
who are users of the commons are excluded from decision-making; (b)
benefits from collective actions will be shared by persons who did not
contribute to sharing the costs, and who may even exploit the
restraint of those within the boundaries. Such an occurrence marks
the history of the Metropolitan Water District of Southern California

(MWD), the boundaries of which did not coincide with the boundaries of
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the groundwater basins of the area. As a result, residents within MWD
boundaries paid taxes to secure an imported water supply and reduced
their reliance on groundwater supplies, while those living outside
MWD*®s boundaries but within the groundwater basins increased their use
of the groundwater supplies at the expense of those within the MWD.
Over time, MWD changed its policies to induce areas to annex to and
become part of MWD.

On the other hand, iIf the boundaries of the collective decision-
making mechanism are too large, then two other biases toward
suboptimal decisions arise: (a) people who are not users or direct
beneficiaries of the commons are included in decision-making,
increasing the likelihood of under-investment in the resource; and (b)
to the extent that actions are taken to preserve or enhance the
resource, costs will fall on persons to whom benefits are not
forthcoming. [If the users of a commons represent a minority within a
larger collective decision-making mechanism which uses a majoritarian
decision rule, they may be unable to use that decision-making process
to effect collective actions to preserve or improve the resource. IF,
on the other hand, the users represent a majority (or are able in some
other way to control the decision), they may be able to spread
payments for benefits they receive over the entire jurisdiction,
exploiting individuals who do not benefit from or depend upon the
resource.

Assuming that existing collective decision-making mechanisms
(whether they be public agencies or private associations) do not have
boundaries matching those of the commons, users will need to create

such mechanisms. This boundary issue, of course, begs the information
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question: identification of the boundaries and of the users of the
resource logically precedes development of the needed collective
decision-making mechanism.

The fourth step in the process of resolution is the establishment
of some cost-sharing arrangements The development of information, of
media and fora of communication, and of a collective decision-making
mechanism, and the ongoing maintenance of these, involve costs. Their
maintenance, and the establishment of the steps to follow, will fail
unless they are supported in some fashion. This cost-sharing problem
may be trivial if, as assumed in the "cold fish war", all users are
identical and consume equal shares of the commons. But the cost-
sharing problem is non-trivial, indeed is both vital and difficult, if
users are asymmetric. (15) In fact, Russell Hardin suggests that
cost-sharing formulae are best worked out before decisions 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. (16) Cost-sharing arrangements are thus necessary,
may be complicated by asymmetries, and are more likely to be sustained
if perceived as "fair", which is more likely the case if these
arrangements precede assignment.

Assignment is the Fifth step in the process. Assignments are
rule changes that restrict and allocate access and use. The "open
access"” rule is unrestricted use. Unrestricted use of a valued,
limited resource will lead to overuse, depletion, and contamination.

Rules restricting use (through assignment of harvest shares,
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restrictions on equipment, etc.), combined with boundary rules to
restrict access, are necessary to the preservation of a commons and to
its optimal use; they are, in fact, what defines a jointly-accessible
resource as common property (res communes) rather than, to coin an
oxymoron, unowned property (res nullius).

The sixth step in the process is the establishment of sanctions.
To refer back to the incentive structure frequently discussed earlier,
this iIs the step by which the "temptation' payoff is reduced and,
accordingly, so is the likelihood of defection from the assignment and
cost-sharing arrangements developed by users. Solutions to common-
pool problems involve some form of assurance that collective decisions
can be enforced against users. (17) Users may develop some means of
enforcement of assignment that is private -- i.e., is internal to the
user community --or that has reference to public institutions, where
they are available, for the enforcement of agreements. In the latter
case, users employ a third party source of force, "the law." (18)

In either case, without changing the physical characteristics of

the resource, users may alter the institutional technology in such a

way as to generate a cooperative outcome by the assessment of
penalties that eliminate the attempted gains of defecting from the
assignment of access, use, and costs. As Plott and Meyer show, for
example, by supplying a follow-up step of punishing defectors, one can
obtain a changed situation structure in which the most attractive
strategy is to cooperate but punish defectors. (19) Such sanction
mechanisms can be made effective without the "mutual assured

destruction' approach of destroying the resource in order to punish
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defectors.

The detection of defectors brings us to the seventh step in the
process of resolution of a commons problem -- monitoring. Without
assuming perfect and costless monitoring, we can nonetheless specify
the necessity of monitoring for the maintenance of the previous steps
in the process and for the threat of sanctions to have any deterrent
effect upon defectors. That deterrent effect can be adequate without
the attainment of perfection in the monitoring mechanism, and the
monitoring mechanism itself may take a variety of forms. "The
question is whether participants can structure a capacity that
provides sufficient monitoring to deter participants from defecting
and to sanction those who do. Every criminal act does not have to
result in conviction and incarceration for law enforcement to work."
0)

Within a community of users, institutional changes that simply
make previously non-noticeable actions noticeable, such as
recordation, can serve a deterrent effect. An example of this is
found in the annual report of the designated monitor in the case
discussed in Chapter Seven. The monitor reports on the defecting
actions of a couple of users in the following manner (21): "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 proceedings for contempt.' While the
back-up threat of contempt proceedings existed, it was not employed;
the reporting of the failure to observe the rules apparently sufficed.

The next annual report indicated no difficulty in receiving production
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reports from these or other parties.

IT they are to develop their own resolution of a commons problem
and to achieve optimal use of their common-pool resource, users will
have to take these seven steps:

(D development of accurate and sufficiently detailed information

(2 media and fora of communication;

(3 establishment of some collective decision-making mechanism
with appropriate boundaries;

(4 adoption of cost-sharing formulae;

() assignment of rights to access and use;

(6) establishment of sanctions for defecting behavior; and,

(") development of a monitoring mechanism.

There is no presumption, under this alternative approach, that any of
these steps must be taken purely privately or purely publicly. Public
institutions may be used in order to facilitate some of these steps,
or may in fact (where basic law allows) be created to supply these
needs. The same may be said of private organizations (although it
should be noted, as it was alluded to in Chapter Two, that
establishment of fully tradeable access and use rights would involve
public authority).

In addition, there is no presumption that information-gathering
methods, communication media, collective decision-making mechanisms,
cost-sharing formulae, or monitoring mechanisms must take some
particular form or follow some prescribed format in order to work.
Indeed, we expect variety, rather than uniformity, in the particular
types of means and mechanisms developed by resource users. Finally,
there i1s no presumption of sufficiency about this process of

resolution. Neither optimal use nor indefinitely-extended
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preservation of the resource is guaranteed to users who take sone
action with respect to each of the seven steps.

The seven-step process is a series of changes in the rules
structuring a conmons situation. Position rules may be altered to
establish nonitors and representatives in addition to the position of
user. Boundary rule changes place restrictions on entry to the
position of user-- i.e., nmke assignnents of access rights-- as well
as to other positions. Changes in authority rules mandate certain
actions by users and restrict other actions-- i.e., nake assignnments
of use rights-- as well as define the actions of others. I nformation
rul es defining what information is held by the various positions, and
whet her and how information is transferred anong participants in
positions are changed to generate the informati on and conmmuni cati on
steps in the resolution process. The onset of collective
deci si on-naki ng i s achi eved by changi ng aggregation rules, which
relate individuals' actions to group decisions. Payoff rules assign
costs to the various positions and actions, including sanctions

attached to outcones resulting fromproscribed actions.

Through changes in the rules that structure their situation
users can produce an altered situation in which they behave
differently with respect to the common-pool resource they jointly use.
O course, rule changes do not work autonatically: people nust be
aware of the change, the change must be such that it affects
i ndi vidual s' strategies, and the aggregation of changed i ndivi dual
strategi es nust produce different results (22) . \When these conditions

are net, a commons situation can change, without either privatization

of the resource or. the inposition of central public regulation




B. Instead of Conditions, Variables Making Resol ution

More or Less Likely

How likely is it that users of a commbns will engage in and
successfully achieve a resolution that turns their situtation from one
of destruction or inefficient use to one of sustained or even optima
use, and that they will do so without the inposition of either unified
publi c managenment or conplete privatization? In the "cold fish war,"
the answer is sinple: if the specified conditions are net, the
resource will be indefinitely sustained and optimally used; if the
conditions are not all net, the resource will be destroyed. The
al ternative approach presented here does not have such a sinple,
"on-of f" answer. Users will be nore or less likely to cooperate in
the managenent of their resource, depending on the setting in which
they act. Their attenpts at action nmay succeed or they may fail, or,
attenpts may not be nmade at all

W can, based on theoretical analysis and enpirical observation
define certain sets of variables that will be present in various
commons situations. Some of these variables are reconsiderations of
the conditions specified in the "cold fish war". Ohers derive from
studi es of conmon property resources in actual settings, such as those
conducted by the participants in the Panel on Common Property Resource
Managenent of the National Acadeny of Sciences, (23) .and the study of
comon- pool resources around the world currently bei ng undertaken by

El i nor OGstrom and col | eagues at |ndiana University.

These variables may take on a range of val ues. Some val ues are
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very favorable to collective action and others are unfavorable to

col lective action. Sonme of these variables relate to the
characteristics of the common resource. Another set of variables has
to do with the comunity of users. A third set deals with the
institutional capacities available to users: their ability to use,
alter, and invent institutional arrangenents to aid themin resolving
their resource problenms. (24) These sets of variables can then be
used to anal yze any commons situation, in terns of the I|ikelihood of

successful resolution and the path or paths it may take.

B.l. Attributes of the Resource

It has already been noted that goods with certain kinds of
characteristics are nore likely to be organized as conmon- poo
resources, because their characteristics nmake themnore costly to
organi ze as private goods or as public goods. Now, wthin the set of
goods that tend to be organi zed as comon-pool resources, those
resources thenselves exhibit characteristics that nake themnore or
less costly to organi ze and nanage, and thus nore or less likely to be
the subject of a process of resolution by the users.

A threshold variable already alluded to is the rate of

renewability of the resource. As that rate ranges from zero to one,

the resource goes fromnon-renewability to total regeneration every

time period. A non-renewabl e resource can only be m ned. If used at
all, it will be depleted. The other end of the range is equally
uninteresting. |If the rate of renewability is one, the resource can

never be depleted. The rate of renewability nmust be non-zero for

there to be a future and any possibility for sustained nmanagenment of




the resource to occur. Yet, users are unlikely to engage in a costly
and conplicated process of resolution if there is no urgency or threat
to the resource because its rehemability rate is very high.

Therefore, we woul d expect collective action to preserve and to
optim ze use of the resource in cases where resource renewability is
non-zero but limted, so that depletion effects are evident from

over use.

This leads directly to another observation: the condition of the

resource affects the likelihood that users will take actions to
preserve and nmanage it. The condition of the resource -- i.e.,
whether it is in surplus or deficit, experiencing depletion or
contami nation -- is of course an interaction of supply characteristics
of the resource and the denmands bei ng placed upon it (which are not an
attribute of the resource itself). Gven the costs involved for users
in gathering information, establishing conmmunication fora and
deci si on- maki ng nechani sms, etc., we should not expect users of a
common resource to incur those costs unless and until they are
experiencing costs fromoveruse, depletion, and contamination. (25)
As long as the resource is generating adequate appropriable yield or a
surplus, there is no reason for users to undertake institutional
changes to alter their situation. This has been confirned both in
actual settings and in experinmental constructions. (26)

One variable likely to affect the condition of the resource is

the location of the resource relative to other resources if there is

an interconnected system |If, as is often the case with such

resources as air and water, there is a direction of flow to a resource

in such a manner as to exhibit an "upstream downstreant




differentiation, actions are nost likely to be taken in the downstream
location first. Downstreamusers, those using the downstreamend of a
streamor irrigation systemor the last in a series of interconnected
groundwat er basins, are first to suffer supply |osses and

contam nation effects resulting not only fromtheir own actions of
upstreamusers. Upstreamusers pass their externalities downstream
downstreamusers receive them \WWenever we observe a series of

i nterconnected resources or a resource system such as an airshed or
wat er shed, we shoul d expect action first to occur at the downstream
end. This may take the formof action by the downstreamusers to

i nprove their own resource and regulate their own denmand, or action by
downstream users agai nst upstreamusers, or both.

Anot her attribute of the resource affecting the |ikelihood and
prospects for success of collective action is the size of the
resource. All other things being equal, we anticipate that
i nf ormati on-gat hering, communi cation, joint decision-nmaking, and
nonitoring will be nore costly and difficult to establish in |arger
resources than in smaller ones. "Problenms such as the control of
ocean fisheries, mgratory wildlife, and international air pollution
are an order of difficulty higher than |ocalized comobn-pool problens
such as grazing lands, irrigation projects, inshore fisheries, etc."
(27) These localized resources are the nost likely to be the focus of
successful resolution, because of their greater likelihood to be used
by an identifiable community of users (rather than nmultiple
communi ties of diverse users), and t:he greater "noticeability" of
users' actions in a smaller setting.

Noticeability is also affected by the visibility of the resource,




The boundaries (and therefore the full set of users) of, for exanple,
an underground water basin are nore difficult to identify than are
those of, say, a lake or river. This will affect the ability to
devel op effective comunication fora, cost-sharing fornulae, and

deci si on- maki ng nechani sns.  The ability to perceive individual
contributions to the contam nation of an airshed is likely to be nore
limted than the ability to perceive individual contributions to the
contam nation of an irrigation canal or a water hole in a grazing
area, and this will affect the effectiveness of nonitoring and
sanctioning systens. Information inpactedness and difficulty in
detécting and puni shing defectors are nore likely to be serious
obstacles to establishing and naintaining resource nanagement in

resources characterized by low visibility.

B.2. Attributes of the Commnity of Users
Identification of the coomunity of users will be nore or |ess
difficult for different resources. Characteristics of that community
of users will then in turn affect the prospects for their achieving
successful comons nanagenent. One such variabl e that has received
considerable attention in the literature on collective action is the

size of the group. As the size of the group of users increases, the

noticeability of individual menbers' actions will decline, all other
things being equal, and this will reduce individuals' incentives to
cooperate in joint efforts. (28) Also, increasing group size

i ncreases the "transaction costs" involved in conmmunicating

organi zing, and deciding, as well as information-gathering about past

and present use patterns. To the extent that shared infornation anong




the users about the resource is crucial to achieving collective
action, increasing group size also inhibits those prospects: "The fund
of comon knowl edge is likely to be far nore narrowy defined for very
large than for small groups. Hence, a large group is less likely to
be able to focus on a nutually cooperative behavior that involves
precise or conplex understanding of alternative ends or neans to group
ends." (29) In addition, social incentives to cooperate are likely to
be weaker in large groups than in small ones. (30) All things
consi dered, given a set of resources facing problens of overuse and
deterioration, we would anticipate collective action for resource
managenent to arise anong the snallest group of users first.

The likelihood that collective action for resource managenent

will arise is also affected by the distribution of interests within

the group. There are two aspects to the concept of "interest" as used
here: magnitude and intensity. Taking magnitude first, the presence
of an asymmetric distribution of quantities of use may lead either to
a situation approaching Ason's "privileged group"” or to sonething
like Russell Hardin's "efficaci ous subgroup” or van de Kragt, Orbell,
and Dawes' "mninmal contributing set." (31) In such a case, there is
a single user or a subgroup of users using a disproportionately |arge
share of the appropriable yield of the conmons, who may, by their
actions, control effectively the demands placed upon the resource and
the contributions to the naintenance of the resource. Even in a large

comunity of users, there may be a small subgroup of relatively large

users able to coordinate their actions to manage the resource, or at
| east able to provide |eadership in establishing information-gathering

processes, communication fora, decision-naking mechani sns, and so




orth. Such disproportionately large users can either "go it al one”
>r "take the lead" in the process of changing an endangered resource
:0 a managed resource. "Interest" may also nean "intensity": in a set
of users, there may be sone (regardless of their nmagnitude of use)
whose very livelihood depends upon their use of a resource, while
others may use the resource for convenience or for econonic advant age.
In such a case, there may be a process of self-selection where those
nost intensely affected by overuse and deterioration take the lead in
establ i shing the necessary steps in a process of resolution. (32)
Wiere there are disproportionately |arge users of a resource, or users
who are heavily dependent upon that resource, or both, we should
anticipate greater prospects for successful collective action, even
where total group size is large

Asymmetries can becone barriers, however. Honogeneity of the

user conmunity is another variable to be considered, which enbraces

not only the distribution of interests, but also such issues as

cul tural differences that can inpede comunication and trust anong
joint users of common resource. Asymetries of interests may enhance
the prospects for user-based commons nanagenent, but they do have
their limts. Asymetries conplicate the devel opnment of cost-sharing
arrangenents; when users are perfectly symretric, cost-sharing is a
trivial problem but asymretries give rise to the need for sone

desi gned cost-sharing arrangenment that nmay becone a source of
conflict. Asymretries may beconme source of envy, or of class or
status differences, which beconme barriers to the tasks of devel oping

communi cation and col | ective deci sion-naking, and of sharing

informati on and costs. The distribution of interests npbst conducive




collective action nay be said to be one that provides for

i dership without reaching the point of engaging issues of envy and
ploitation, and of status differentiation anong users. In addition
"nogeneity of the user comunity in social and cultural comnposition
3 an aid to collective action; user communities that are subject to
inguistic, ethnic, and religious cleavages have considerably greater
bstacles to overcome in devel oping their own resolution of problens
irising fromtheir joint use of a resource.

The weal th and i ncone of the user comunity is itself a variable

affecting the likelihood that users will be able to engage in
sustai ned and opti mal commons managenent. \Were users are eking out a
subsi stence exi stence, there may be too little or no time, energy, and
di sposabl e funds available for investing in information, engaging in
conmuni cation, determ ning assignments of rights, nonitoring and
sanctioning, etc. Users groups where disposable time, energy, and
funds are available may be thought of as "privileged groups" in a
different sense then the one in which O son coined the term | ndeed,
a user comunity may even pursue a strategy of tenporarily over-using
a val ued comon resource in order to build an econonic base fromwhich
they may then draw in pursuing a process of resolution-- a sort of
"deficit financing" approach. Nonetheless, all other things being
equal, we anticipate that user communities with sonme di sposabl e assets
at their command are nore favorably situated than user conmunities
| acki ng such rese}ves.

Honogeneity of the users comunity and the incone and weal th of

the users bring into consideration the broader context in which these

peopl e operate; they do not exist solely as users of a resource. As a
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lit, the extent of other interactions anong; the users may al so

Luence the likelihood of their achieving collective action with
pect to the commobns. The iterative nature of npbst actual commons
:tings nmeans that users may repeatedly come into contact with one
Dt her, dependi ng of course on the attributes of the resource. |If
ers also are in a Iocaliied setting, they may also have a variety of
:her contacts with each other, as nenbers of avillage, a tribe, an
idustry association, etc. Under such circunstances, users may borrow
xperience and norns or habits of behavior fromtheir other
nteractions into their relationship as users of a commons. This may
lid themin devel opi ng comunication, joint decision-naking
arrangenents, and other needed institutional arrangenents. In
addition, the existence of other interactions anong nenbers of the
user conmunity nmay give them additional arenas for the sanctioning of
socially defecting behavior. [Individuals who act uncooperatively in
the use of the commons may be subject to a variety of |osses in other
arenas of action. The presence of other interactions anbng the users,
then, may be anticipated to enhance the prospects for devel opment and
mai nt enance of cooperative commobns-sharing arrangenents.
The existence of repeated interacti ons anmong users of the conmons

rai ses the issue of another variable, the stability of the user

community and of their use of the conmobns. The devel opnent of the

various steps and rule changes in the process of resolution will be
considerably conplicated if the user community undergoes substantia
changes in size or conposition, or if new equi pnent or technol ogy of

use alters the patterns of use of the resource. Sudden escalations in

dermand may occur fromthe presence of new users, the introduction of
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lew means of withdrawal of use-units fromthe resource, or an increase

In the valuation of the use-units that may make it economcally

feasible for users to incur higher marginal costs involved in

addi ti onal harvesting of use-units. (33) Any of these instances or

di srupt the devel opnent of

their conbination could conplicate or

cost-sharing arrangenents, assignments of rights, and collective

deci si on-maki ng nechani sms. Resol ution of comons problens is thus

expected to be nore likely where the user comunity and the use of the

comons renain relatively stable over tine.

Stability of the user group is likely to contribute to their

anticipation of future use of the resource, which |eads to another

the rate of tine preference

i mportant vari abl e previously di scussed,

Users may not have a uniform

or rate of future discount of the users.

rate of time preference, nor do we need to rely on the assunption that

or a necessary subgroup of users,

the availability of the

they do. But users, will have to

value their future use of the resource (or

resource for use by future generations) enough to incur the costs of

the various steps and rule changes in a process of resolution. The

greater the extent to which future use of the commons is val ued by

users, the nore likely they are to undertake and conpl ete that

process.
The future of the resource and the likelihood of devel opnent

also be affected by the availability

of a

resource nanagenent schene wil |
to the users of an alternative supply of use-units. The time involved

in a resolution process and the task of assignnent of shares to an

overused resource will be facilitated in situations where alternative
Such availability takes

sources of valued use-units are avail abl e.
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one of the pressure off of the potentially difficult problem of
estrai ning demands upon one particular resource. A detailing of the
rater supply sources for southern California, for exanple, lists
.nported water fromthe Onens River, the Col orado Rivér, and northern
CaJifofnia, as well as local runoff and reclained waste water, in
addition to the ground water stored in underground basins. (34) Such
suppl ement al sources aided considerably in the devel opment of

arrangenents to manage under ground wat er resources.

B,3. Institutional Capacities
Al so aiding in the devel opnent of resource managenent nmay be a
nunber of variables having to do with the institutional setting of
action and the capacities available to users within that institutional
setting. The basic reasoning concerning institutional capacities and
the resolution of a conmons probl emhas been devel oped el sewhere. (35)
Here, | will focus on a few key vari abl es.

The first key variable is the degree of real control users can

have over their situation. In the search for institutions capable of
expandi ng supply (where feasible) and of allocating supplies anong
various rival demands, not all analysts are drawn to coercive central
regul ators. Recogni zi ng the boundary probl em described earlier,
Mancur O son acknow edged that collective action problens appear in a
variety of sizes, and with differing characteristics, and that "both
the ideology that calls for thoroughgoing centralization of governnent
and the ideology that calls for naxi num possible decentraization of

government are unsatisfactory, and that efficient government demands

many jurisdictions and | evels of governnent." (36) Tailoring of
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tutional arrangenments to the boundaries of the resource wll
de the greatest opportunities for stability and efficiency,
*based organi zations of resource use with maxi mum control over
¢ own nenbership, access and use rights, and enforcenent and
tioni ng mechani snms, are expected to be the npst stable and nost
ily to make optinal nmanagenent decisions. (37) According to Runge,
aeed "to let individuals have full freedomto innovate self-binding
perty rules which best serve their needs before addi ng enforcenent
i hani sns fromoutside." (38) Units of collective decision-making
tted to the boundaries of the problemw || be npbst responsive to the
ecific characteristics of that problem "A | facets of local contro

\'d cooperation should be exhausted before a nmaster agency wi th uni que

owers is invited to take control." (39)
But such well-fitted organizations of control will only devel op
survive, and flourish in settings where they are allowed to do so. |If

a resource exists within the boundaries of a nation or sone
sub-national general governnmental unit (such as a province or state),
that national or sub-national government nust allow for the

devel oprment of jurisdictions conformng to the boundaries of special
probl ens. There nust, in other words, be sonething |like a "hone-rule"
commtrent allowing |ocal individuals to establish their own

organi zations. Such organi zations, if they require popul ar approva
for their formation, are likely to be extended only to those who will
benefit therefrom (40), since they will require authority to assess
property and/or rights to use and to tax those, to condemn property
and to construct needed facilities. (41) When the |arger governmenta

jurisdictions have such a |l ocal -control or home-rule commtnent, users
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owered to develop the institutions they perceive they need.
:nia is an exanple of a state with such a conmitnent, at | east
area of groundwater nanagenent, as shown by this extraordinary

.ent in a California Departnment of Water Resources publication:

"The Coastal Plain ground water nanagers can best understand the

as intheir water service requirenents and the political, I|egal,

.1, and organizational forces that influence managenment

lions.... For these reasons, basin managenment nmust remain in

1 hands."

Recent trends in the groundwater.area, it nust be said, do not
i well for a continued commtment to user-based | ocal control
ditionally, groundwater regulation has been the responsibility of

.te and | ocal governnents, with considerable variation fromplace to

ice. (43) However, inthe 1982 U S. Suprenme Court decisionin

orhase v. Nebraska, groundwater was ruled to be an article of

imerce and thus subject to federal regul ation under the conmerce

Lause. (44) That the federal governnent is willing to use this
uthority seens clear, since it has already used its control over the
‘unding of surface water projects to pressure states into adopting
centralized groundwat er rmanagenent plans. This was nost recently and
nost blatantly done next door to California in Arizona, where the U S.
Department of the Interior used funding for the Central Arizona
Project as its leverage to induce Arizona to adopt the Arizona

G oundwat er Managenent Act in 1980, (45) establishing state control

over "the withdrawal, transportation, use, conservation and conveyance
rights to the use of groundwater," (46) sonmething the centra

publ i c- managenent advocates Carruthers and Stoner call "an
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i magi native, indeed an exciting, prospect." (47) The days of rea
| ocal control over groundwater resource managenent may be nunbered,
whi ch underscores an inportant point: the questions of user-based
| ocal managenent versus inposition of external regulation are not nere
academ ¢ argunments -- policy decisions are made and people's lives and
livelihoods are affected by officials who follow the prevailing
t hought on a subject. Anal ysts are not engaged in idle discourse: we
wite scripts that later actors follow

The degree of real control available to users is thus one
variable in the institutional setting affecting the Iikelihood that
the users will successfully engage in a process of resolution

Anot her variable is the availability of infornation-gathering

facilities. Al other things being equal, "increased infornmation
concerning the problem should increase the likelihood that individuals
wi |l solve common pool problens." (48) |1f, as noted earlier, we do
not assume that individuals using a conmon-pool resource begin with
full information, then a relevant question beconmes: is there some way
for themto find out what is going on? Now, if each individual user
nmust gather full information about the conmons, the prospects for
successful resolution may be quite dim "If, on the other hand, a
participant or group or participants can invoke an existing
institutional arrangenent to aid themin finding informati on about
their problem better prospects may arise." (49) There nmay be a
variety of existing institutions or agencies wth expert personnel who
either have information about a particular resource or have the

expertise to acquire such information. (50) |If so, one of the

principal barriers to successful resolution nay be renoved. In the
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wat er resource area, for exanple, a federal agency such as the United
States Geol ogic Survey, or a sfate agency such as the California
Departnment of Water Resources, may possess considerable information to
whi ch the users of a water source may have access. Admittedly, "a
state water devel opnent agency such as the California Departnent of
Wat er Resources, with a professional staff of engineers, hydrol ogists,
and nanagers is not comon" (51), especially in devel opi ng areas.

This does not mtigate the point that where users have such

informati on-gathering facilities available to them their chances of
successfully conpleting a resol ution process inprove

The ability to make and sustain enforceabl e agreenents is another

characteristic of the institutional setting affecting the prospects
for a successful resolution process. Where users can be bound by
enf or ceabl e agreenents, chances of cooperation inprove. (52) Were
private agreenents can be enforced by resort to already existing
institutions without the parties having to create their own
enforcenent process, chances of users entering into and sustai ni ng
enf oreceabl e agreenments inprove. Thus, in institutional settings
where a legal framework exists that will honor privately-nade
agreenments -- i.e., where there is sonething like what we know as
"contract law' -- the ability of users to make and sustain assignments
of shares to the conmmons is enhanced. Enforceable agreenents may be
seen, in the context of the Prisoner's Dilenma incentive structure, as
ways of reducing the "tenptation" payoff to a value less than the
payoff fromjoint cooperation

In addition, where a particular formof agreement -- the

“contingent contract" --is available to users, this formof agreement




151

may be used to effectively elimnate the "sucker's payoff." (53) A
"contingent contract” is an agreement anmong nultiple individuals
structured in such a way that is does not bind any party who conmits
to it until a certain pre-agreed proportion of the parties have
conmitted to it (e.g., three- fourths, four-fifths, etc.). If such a
formof agreenent is used, then no one party risks being "suckered" by
committing to an agreenent while the rest of the parties defect
therefrom Enforceabl e agreenents and contingent contracts nmake
available to users the possibilty of elimnating fromtheir incentive
problemthe "tenptation" and "sucker" payoffs, and thus inprove the
possibility of arriving at and sustaining a cooperative assignnment of

use of the commons.

Finally, the presence of a single institution availing users of

nost or all of these capacities places users in a nore favorable

position with regard to achieving the several steps and rul e changes
involved in the resolution of a conmons problem An exanple of such
an institutional facility (which will occupy a considerable part of
the remainder of this study) is a court. Courts may be of
considerable aid to users of a commons. First, courts by their nature
take "problemspecific" jurisdiction. At |east under Anmerican civi
procedur e, pefsons who are not "real parties in interest" will be
excluded as parties to an action (though some may have a voice as
expert witnesses or amici), and persons who are subsequently found to
be real parties in interest can generally be added as parties to an
action, even where their inclusion crosses other jurisdictiona
boundari es (depending on the theory of personal jurisdiction which

applies). So, a resolution process that engages a court facility can
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onsiderably alleviate the "boundary probl ent discussed previously.

Second, the involvenent of courts does not elininate the users
:hensel ves fromhaving real control over the resolution of their
situation. "Heavy reliance upon adjudication for the resol ution of
conflict unquestionably reflects efforts to mninize risks of externa
control by superior decision-makers. In litigation, adversaries
define the issues and consequently linit the areas of discretion.”
(54) Courts are institutions into which users can bring conflicts
over resource use wi thout necessarily giving over their resource to
some central manager.

Third, courts provide a default condition, thereby encouragi ng
parties to consider seriously bargaining and negotiating and reaching
their own agreenents. Courts may not be public nanagers, but they are
"deciders." (55) Utimtely, when a conflict is brought into a court,
if the parties do not resolve the dispute, the court will do so. (56)
Therefore, "what happens or ni ght happen inside the courtroominpacts
the out-of-court bargai ning process,"” (57) and induces parties to
proceed in resolving disputes "in the shadow of the court." But,
equal ly inmportantly, courts can endorse the stipulations and
settlenents arrived at by parties, nake themenforceable -- make them
in fact, the law -- thereby enabling the parties to purchase
third-party enforcenent of their agreement in the future

Fourth, courts can facilitate the gathering of information and
its comunication anong the parties. Gvil court procedure can be
used to conpel parties to divulge infornmation they hold, through the

process of discovery. In addition, judges may use a variety of

devices to bring information into the dispute (58) , including
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guestioni ng of expert w tnesses and the appointnment of expert

i ndi vidual s or agencies to serve as "fact-finding referees" or

"special masters" in conplicated cases with considerable factua
VWhen such a procedure is used, the information so

detail. (59)
picture of the parties and the

acqui red becones the shared factua

on the basis of which conflict resolution is pursued

court
Courts have been active in resolution of conmons problenms with
respect to water resources for centuries, extending back into English

common |aw. (60) Courts can act quickly to prevent irreparable harm
through injunctive relief and buy thenselves tine to deliberate,

(61) In

or

they can deliberate and then assess danage and award relief.

ei ther course, courts provide participants with a structure for
and an inducerment to

i nformati on-gathering and conmunication

negotiate, and civil renmedies provide possibilities for rule
noni tor, and

alteration and the engagenent of authority to establi sh,

enforce whatever resolution evolves fromthe process. The presence of
a single institution, like a court, which is reasonably accessible to
the users of a commons and can aid in several of the steps in the

resol uti on process enhances the prospects for a successful resolution

by the users thensel ves.
C. Summary

comons situation from one that endangers the

To change their
sustains and even inproves the resource, users

resource to one that
They will need to devel op

will have to undertake a series of steps

i nformati on, establish comuni cati on, devise a collective
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deci si on-maki ng mechani sm arrive at a cost-sharing arrangenment, nake
an assignnent of rights, establish sanctions for uncooperative

behavi or, and arrange for nonitoring of users' behavior

The likelihood that users will initiate and then conplete such a !
process will differ from one comons setting to another. The factors 1
that will influence that Iikelihood include the resource's rate of ;

renewabi lity, condition, location, size, and visibility, the size of
the user group, its distribution of interests, honbgeneity, wealth, 1
stability, and rate of tine preference, as well as the extent of
users' other interactions and the availability to themof alternative
sources of supply, plus characteristics of their institutional setting
such as the degree of real control users can have over their
situation, the availability to them of information and
information-gathering facilities and their ability to nake and sustain
enforceabl e agreenents, and whether an institutional facility exists
to aid them in conducting several of the steps in their resolution
process.

In the chapters that follow, four southern California groundwater
basi ns are used as exanples of common-pool resources which are, in
varyi ng ways, nmanaged by local users (and experts they have hired).
Each of these basins was at one time in a deteriorating overuse
condition, and each is at present in good condition

None of the basins has been converted to public property nanaged
by a central regulator. None of the basins has been converted to
i ndi vidual ly-held private property. These basins are inportant, then,

as enpirical cases denobnstrating that neither centralized public

managenent NOr privatization is "the ¢mly way" a common-pool resource
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can be preserved from "galloping destruction”. \While these basins do

not serve as a "critical test" of the alternative approach presented

here, and cannot "prove" the propositions concerning the steps in the

process of resolution of commons problens and the variables affecting

the likelihood of successful resolution, they do illum nate and extend

the discussion of how the users of a conmon resource night avert

destruction, and even enhance efficiency, in their use of a comons.
Each of the cases illumnates different aspects of the alternative J

approach presented here. The format of presentation of each case will l‘

be simlar, but different elenents of the actions of users will be

enphasi zed in each chapter. In the next chapter, the case of the

Raynond Basin in Los Angeles County will be described, with particular

enphasis on the changes in California water |aw that were nmade through

an adjudi cation of the conpeting claims on the comon supply. The

chapter follow ng Raynond Basi n describes the case of West Basin, also

in Los Angeles County, with enphasis on the variety of arrangenents

devi sed to address problems of demand control, supply enhancenent, and

alleviating contanmi nation. After West Basin comes Central Basin, the

basin "upstreant fromWest Basin, where considerable learning fromthe

Raynmond and West Basin cases conbined with considerable pressure from

"downstreant West Basin to produce a simlar resolution. Finally, the

case of Orange County presents a contrast to the Raynond, West, and

Central Basins, one where share assignments have not been made and

nost commons nanagenent efforts have been on the "supply side". At

the close of each chapter will be a recapitulation of the process of

resolution and the outcones attained by the users.
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CHAPTER FI VE

THE RAYMOND BASIN: THE COMWONS | N COURT

As discussed in Chapter Three, within the set of jointly-
accessible resources yielding separable flows is the set of
common- pool resources. Not every natural resource that could be used
as a commons is or necessarily nust be used as a commons. \Wile the
physical attributes of the resource affect the necessary conplexity
and restrictiveness of rules concerning access and use, it is
nonet hel ess the organi zati on of use and not the physical existence of
a jointly-accessible resource that defines a comons situation. The
organi zati on of use of a resource can structure a situation in a way
t hat generates behavior |eading toward destruction of that resource
By availing thensel ves of capacities for altering rules (if such
capacities exist and are accessible), participants in a comons nay
transformthe institutional arrangenents for use of that resource from
a tendency toward destruction to a tendency toward preservation.

The rules in place for the use of groundwater supplies in
California in the first half of the twentieth century were conducive
to destruction of those supplies. Arelatively small-scale exanple of
such a threatened supply was the Raynond Basin in Los Angel es County.
Producers of water fromthe Raynond Basin did, however, through the
availability of an equity court, have access to a capacity for
changing the rules structuring their situation. In Raynond Basin, the
users of a jointly-accéssible resource took their commons into court,
and changed the organi zation of its use. The results of that action

markedly transforned the prospects for the resource, and served as an
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exanple for actions by users in other basins in southern California.

A.  The Nature and the Probl em of Raynond Basin

In the center of Los Angel es County, northeast of the Cty of Los
Angel es, are the forty square mles of the Raynond Basin. Overlying
the Raynond Basin are all or parts of the cities of Pasadena, Sierra
Madre, Arcadia, Altadena, La Canada-Flintridge, South Pasadena, San
Marino, and Monrovia. Bordering the Basin are the cities of Al hanbra
(whi ch appropriates some water from Raynond Basin for its own use) and
San Gabriel. The area is now highly urbanized, part of the Los
Angel es nmetropolitan area (see Map 1-2).

The Raynond Basin is shaped as a triangle, with one corner to the
south and the other two to the northeast and northwest. The northern
boundary of the basin, which runs fromnorthwest to southeast, is at
the foothills of the San Gabriel Muntains. The western border of the
basin, which runs nore nearly fromnorth to south, is fornmed by the
San Rafael Hills. The ground at the base of these hills and
nountains, which is the "valley floor" or the "basin field", consists
of alluvium which is porous material such as sand and grave
deposited by streams washi ng down the sides of the nbuntains and
hills. The underground sides and bottom of the basin consist of
dense, virtually inpervious rock, that serve as the sides and bottom
of a great bowl. The bow is filled with this porous alluvium which
absorbs the water flows that come down the hillsides and contains them
so that they nay be extracted later.

Water not only noves into such a basin but also through it. Such
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nmovenent is slow, and depends upon whether and to what extent there is
a slope to the basin, plus the porosity of the water-bearing
underground material. In the Raynond Basin Area, there is both a
pronounced sl ope and porous underground naterial. The Basin slopes to
the south fromelevations of 1,000 to 2,000 feet above sea |evel at
the foot of the nountains down toward the San Gabriel Valley.

Thi s woul d nake the Raynond Basin little nore than an inportant
underground streamin the northwest corner of the San Gabriel Vall ey,
feeding into the Main San Gabriel Basin, were it not for one notable
geol ogic formation, the Raynond Fault. The Raynond Basin Area is a
wedge- shaped vall ey fanning outward fromthe hills toward the San
Gabriel Valley, until a seven-mle-long fault in the bedrock thrusts
upward through the alluvium acting as a sort of underground ridge
This barrier, the Raynond Fault, runs northeasterly along the valley
floor and serves as the third side of the Raynond Basin triangle (see
Map 5-1). The Fault appears on the valley surface as a sudden rise in
the ground. Beneath the valley surface, the Fault inpedes the flow of
wat er underground fromthe nmountains to the Rio Hondo and San Gabri el
Ri vers, creating an underground basin or field of water behind the
Fault. Thus the Fault defines the Raynond Basin fromthe Main San
Gabriel Basin, with a water table elevation 200 to 300 feet higher on
the Raynond Basin side. The Raynond Fault is an underground dam and
the Raynond Basin is its reservoir.

The Raynond Fault is an exanple of a hill beneath the surface of
the ground, formed in a second period of nountain-naking, during which
the bottomof the basin was thrust up in places. Wthin the Raynond

Basin itself, there are two nmore underground ridges that divide the
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Raynmond Basin into three sub-areas (see Map 5-1). Mnk Hill,
northeast of the Rose Bowl and southwest of Altadena, is the nmain
point of a ridge that defines the northwest corner of Raynond Basin as
the Monk Hill Sub-Area (see cross-section, Map 5-2). The large center
of the Raynmond Basin is known as the Pasadena Sub-Area. The northeast
corner of the Raymond Basin triangle is known as the Santa Anita
Sub- Area, which is divided fromthe Pasadena Sub-Area by another |ess
pervi ous underground barrier.

Each of these three Sub-Areas is traversed by a surface stream
(see Map 5-3). The streans are drainage channels of the San Gabri el
Range. The Arroyo Seco, the largest streamin Raynond Basin, flows
through the Monk Hi Il Sub-Area and al ong the western edge of the
Pasadena Sub-Area. The Arroyo Seco contributes approximately
one-third of the total natural inflow into the Raynond Basin Area. It
departs the Area to the southwest, cuts through the San Rafael Hills,
and flows into the Los Angel es River. The Eaton Creek, also called
Eat on WAsh, passes through the Pasadena Sub-Area and flows out of the
Area to the south into the Ro Hondo. In the Santa Anita Sub-Area,
the Big Santa Anita Creek and the Little Santa Anita Creek (known al so
as the Sierra Madre Creek) join, and the resulting Santa Anita Creek
departs the area to the southeast and flows into the R o Hondo.

Inrelation to other basins in southern California, the Raynond
Basin is a conparatively small underground reservoir. As a water
suphly and storage facility, however, it is of trenendous inportance
to its overlying and adjacent comunities. Raynond Basin is in a
sem-arid region. The valley floor itself has an average annual

rainfall of 21 1/2 inches, and the Basin supplies water to an area
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whi ch now has over 300, 000 inhabitants.

The earliest recorded use of waters fromthe Raynond Basin Area
was over two hundred years ago, when Fra Junipero Serra established
the San Gabriel Mssion south of the Basin in 1771. The M ssion was
| ocated entirely outside the Basin, but water for the M ssion was
diverted from ground water springs and cienagas caused by the Raynond
Fault. For a century, these |local supplies were both reliable and
sufficient to sustain the snall settlenent w thout any further
devel opment of water supplies (1).

It was not until around 1870 that California' s popul ation (and
agricultural) explosion was strongly underway. Water denmands for
irrigation and for use by residents escalated rapidly thereafter. Al
avail abl e surface water was diverted and put to use, and other sources
were sought and devel oped.

In 1881, the first well was drilled in Raynond Basin (2).
Subsequent |y, devel opnent of ground water production grew
dramatically. A 1908 United States Geol ogi cal Survey study of the
area reported 141 water wells operating in Raynond Basin. Many of
these wells, especially those close to the Raynond Fault, were
artesian (3). The individual wells were quite small by contenporary
standards, but each was used steadily. They provided a | ow cost
supply of high-quality, highly-valued water, and the prevailing rules
concerning water use and water rights in California encouraged maxi num
use.

Al 't hough the period from1908 to 1920 was a period of above
average rainfall (see Figure 5-1), water levels in wells began to

drop. By 1913, an overdraft condition had occurred (4) -- nore water
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was being extracted from Raynond Basin than was bei ng repl eni shed by
nature, despite the wet years. The lowering of the water table as a
result of the overdraft was observed in the wells of the ground water
producers (5), led to well failures or increased well operating costs
due to longer punp lifts, and "caused sone concern anong those
involved in water supply.” (6) In every year after 1913 until
1934-1935, there was an overdraft. The annual safe yield of the
Raynond Basin was approxi mately 21,000 acre-feet. The average annua
draft was 28,000 acre-feet, resulting in an average annual overdraft
of 7,000 acre-feet.

Raynond Basi n wat er producers confronted a classic conmons
problem They operated in a situation that placed no constraints on
ground wat er extractions and indeed encouraged extraction of all the
ground water one coul d possibly use. Collectively, the water
producers had al ready overrun the carrying capacity of the resource.
The overuse was inposing an increased cost on each of them Yet each

of themhad an incentive to continue extracting water at the sane or

an increasing rate.

B. Responses to the Problemin Raynond Basin

From the appearance of an overdraft in the Raynond Basin through
the present, those actors appropriating water fromthe Basin have
attenpted to respond to the overdraft problem and to protect their

wat er supply. The responses were taken within a setting of obstacles

and opportunities for collective action, and in light of available and

devi sed institutional capacities. Wth the use of those capacities,
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Rayrmond Basi n becane "the first controlled ground water basin in the
State of California." (7) During the past fifty years, Raynond Basin
producers have devel oped a managenent system for the Basin, which

continues to evolve at this tine.

B.I. The Setting for Action

Anal ysis of the situation in Raynond Basin during the early
decades of this century indicates that those dependent upon the Basin
for their water supply faced sone inportant inpedinents to the
possi bility of cooperative collective action. They also enjoyed sone
advantages in achieving collective action. Together, these obstacles
and opportunities establish the setting for the strategic actions of
the partici pants.

One of the two principal obstacles to actions by the participants
was their lack of information about resource. Overdrafts occurred as
early as 1913, at which time the exact boundaries of the basin, the
| ocation and interaction of the sub-basins, the historical record of
extractions fromthe basin and natural flow into it were not known.
Over time, it became apparent that there was sone sort of problemwth
wat er supply in Raynond Basin. However, analysts often inpute to
actors rather precise sorts of calculations regardi ng deci sions about
optinmal levels of use in the face of scarcity, which would require a
degree of know edge not avail able to Raynond Basi n wat er pr oducers
generally during the first two decades of overdraft. In response to
their lack of information, water producers proceeded with their
extractions without a full understanding of the effects of their

actions on each other and on the Basin.
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The other principal obstacle to collective action to preserve the
Basin was State of California water law. (8) The individualistic
incentives inherent in the structure of a comons situation were
aggravated by water |aw, which denied ownership of bodies of water to
i ndi viduals, though it enabled themto acquire rights to its use (9).
The comon law tradition defines bodies and streanms of water as res
communes, comon to all and the property of no one. The Constitution
of the State of California and the California Water Code
institutionalize this conception, stating that water in the State is
the property of the people of California. Private ownership of the
stock of water is precluded by basic state law.  Thus, decisions
regardi ng the present value of a resource such as a groundwater basin
and the optinmal use thereof could not be centered in one private
owner .

VWat can be owned or obtained is a right to the use of water.
This usufructory right is regarded and protected as a property right.
The acquisition of such a right can take different forns.

A traditional common-law neans of acquiring a usufructory right
to water is through ownership of land adjacent to a surface body of
wat er or overlying an underground body of water. Wth respect to
surface streans, this right is known as a riparian right. A |andowner
with a riparian water right is entitled, by virtue of that Iand
ownership, to the use of the full flow of the streamrunning through
or along his property.

There is a groundwater equivalent of the riparian right to
surface water. Under English common |aw, adopted by California

courts, ownership of the right to use ground water reposed in the
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ownership of the overlying land. "Any overlying |and owner can dril
a well on his property and punp water . . . . Gound water is
considered to be appurtenant to the land and the right to its use is
anal ogous to a riparian surface water right." (10) Such use m ght be
on the overlying owner's land, or the water could be exported fromhis
land and sold to others. This latter point was of particular
significance in a basin |like Raynond Basin. Depletion is considerably
nore likely to occur when sonme are producing water fromthe basin and
exporting it for consunption el sewhere. When water is extracted from
a groundwater basin and nost of it is used on the overlying |land, for
the nost part it is returned to the basin by percolation, |ess that
portion | ost by consunptive use. When the water is exported, it is
| ost fromthe basin altogether.

The riparian/overlying water rights systemmade a | ow cost
al l ocation of water rights where water supplies were abundant as they
were where the comon | aw devel oped, in England and the eastern United
States. Conferring absolute ownership to the "full flow' of a supply
of water to nore than one owner generates no problens when there is
abundance. In arid lands such as southern California, however, it is
far nore likely that nmultiple riparian or overlying owners would find
their absolute ownerships of the full flow conflicting with one
another. As against each other, then, California riparian or
overlying owners found their absolute ownership nodified into
correlative and proportional ownership. "The common |aw rul e that
under ground wat er bel onged absolutely to the owner of the overlying

I and was found inapplicable when the ground water use exceeded the

supply." (11)
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In the 1903 California Suprene Court decision in Katz v.
WAl ki nshaw (12), the doctrine of absolute ownership was recogni zed as
self-contradictory, in that each taking of water fromthe common
source affects all others with rights to the use thereof. The opinion
of the Suprene Court described the problemof joint use as foll ows:

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 water on his |ands, he draws to his

I and, and also sells, water which is the property of his

neighbors . . . . In short, the nmenbers of the comunity

have a comon interest in the water. (13)
When a shortage occurred, resulting in a dispute anong overlying
owners, a court would have to adjudicate the conpeting interests,
treating the disputing parties as correlative and co-equal rights
owners, and determine for each his reasonable proportion of the water
supply (14).

Thus, through the adoption of the doctrine of "correlative

rights,"” the overlying owner's absolute right was transfornmed into a

proportional right. The Katz v. Wl ki nshaw deci sion was reiterated in

1921 in the California Suprene Court decision in San Bernardino v.

Ri versi de, where the court stated: "Each owner of [overlying]
| and...may take such water on his land for any beneficial use thereon
so long as such taking works no unreasonable injury to other |and
overlying such waters... if the natural supply is not sufficient for
all such owners, each is entitled only to his reasonabl e proportion of
the whole." (15)

But overlying owners had not only each other to be concerned

with; there were also appropriators, who diverted water to

non-overlying or non-riparian |lands. Appropriative rights had arisen
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by customduring the early devel opnent of the West, and are |inked by
historians to the diversion of water by those in nining canps. At
that tinme in the western states, it was possible to divert water from
unowned or public land to one's own property. Later, water users were
nore likely to hold both overlying and appropriator status, as they
produced sone water for use on their own |and and al so diverted water

for use on non-overlying |and.

The appropriative rights systemhad three principal defining
elements: (a) a "first intine, first inright" practice assigning
priority inrights to seniority in use; (b) recognition of a right
only to the amount of water actually put to use, such that rights did
not accrue to capacity for diversion or to water diverted but wasted;
and (c) accrual of rights contingent upon continuity in use, wth
cessation of use tantanmount to abandonnent of the right. The
acqui sition of an appropriative right to the continual use of a
specific anmount of water gave the appropriator an enforceable claim
agai nst other, less senior appropriators. Anobng appropriators, then
a shortage woul d be handl ed by the reduction or elimnation of use by
the nost junior appropriator, then the second junior appropriator, and
so on. The nobst senior appropriator was thus protected agai nst

i nvasion of his right by junior appropriators.

This appropriative rights systemwas nade part of the statutory
law of the State of California with the adoption of the Civil Code in
1872. Thus California had a dual systemof water rights, one based on
| and ownership conferring a non-specific right to use, the other based

on actual use conferring a "first-cone, first-served" right to a

specific quantity.
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VWil e the nost senior appropriator was protected against all
junior appropriators, any appropriative right was deened subordinate
to the rights of overlying owners. As devel opnent of southern
California progressed through the turn of the century, it becane
increasingly evident that water scarcity would produce a situation
where the clainms of overlying owners could be enforced to elininate
appropriative rights wherever water fromthe same source was being
drawn for both types of uses. The California courts recognized that
this mght present difficulties in light of the declared policy of the
State that its water resources be used to the fullest beneficial

extent possible. If overlying owners could enforce clains to rights

to water they were not even using agai nst appropriators who were (by
definition) using the water, then the water resources of the State
woul d not be used to the fullest possible beneficial extent. (16)
Reasoning fromthis policy of the State, the California Suprene
Court concluded that the general welfare of the people of California
woul d be furthered by a water rights doctrine that allowed no one to

"sleep on his rights" and by determ ning a person's water right by the

amount he punps and puts to beneficial use (17). So, in the sane case

inwhich the "correlative rights" relationship anong overlying owners

was enunciated -- Katz v. Wl kinshaw -- the California Supreme Court

further reined in the right of the overlying owners. The superior

ri ght of the overlying owner, the Court decided, extended jointly to
that water put to "reasonable use" for sonme beneficial purpose (18).
The "reasonabl e use" |anguage was subsequently formul ated as an

Amendnent to the California Constitution. The |andowner was |imted

but by

not only by his correlative relationship with other |andowners,
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a rule of reasonableness in the clainms he could enforce against others
seeking to use water fromthe sanme source.

The inplications of the "reasonabl e use" doctrine were profound.
First, appropriators were enabled to take and acquire rights to the
“surplus" water -- i.e., any water beyond that to which the
| andowner's superior right extended, which was that amount reasonably
necessary for use on his land. Had this not occurred, the system of
appropriative rights mght eventually have beconme nmere print in the
statute books as, in one case after another, overlying and riparian
rights were enforced against appropriative rights. Instead
California continued to live with a dual system of water rights, based
on what the Court had once called "dianetrically antagonistic
principles." (19) Second, the restriction of an overlying owner's
right to the anmount of water needed for "reasonable use" on his own
land, and the availability of the "surplus" for appropriation
encour aged overlying owners (who had no institutional incentive
previously to maxinize water production) as well as appropriators to
punp as nuch ground water as they could possibly use in order to
expand and protect their rights.

The law of water rights in California in the first three decades
of this century, then, allocated usufructory rights as follows: (a)
with respect to each other, overlying owners had correlative rights
and woul d share proportionately in reduction in water supply; (b) wth
respect to each other, appropriators had a seniority systemof rights
based on actual and continuous use, with reductions in water supply
handled in a fashion analogous to lay-offs in a firmfacing a

reduction in output; and (c) as between overlying owners and
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appropriators, overlying owners had a superior right to the anmount of

water for their reasonable use, and appropriators had a right to the

surplus remaining, if any. This was conplicated enough, but there was

a conmpoundi ng factor -- the common |law tradition of acquiring

possessi on by adverse use.
Possessi on by adverse use is sonetines referred to as "squatters

rights.”™ In our context, it is called "prescriptive rights.” Through

the "open and notorious" taking or holding of property belonging to

anot her, continuously for a period prescribed by statute, a person

coul d acquire a common-|aw ownership of the taken property. Thus, if

you openly and continuously occupied a part of soneone's real property

for the prescribed period and if that person took no action to eject

you therefrom that person would thereafter be estopped from ejecting

you, having lost the right to the property to you through adverse use.

Simlarly, by open, notorious, continuous adverse use of water for a

five-year period, one could in California acquire a prescriptive right

to the use of that water. The riparian or overlying ower of the

original right to the use of that water could not dislodge one from

that right. The prescriptive right, once perfected, is superior even

to the right of the riparian or overlying owner.

Prescriptive rights could not be gained agai nst an appropri ator,

because an appropriator had only a right to that anmount of water he

was actually and continually using. There would, therefore, be no

possibility of acquiring a prescriptive right to the use of water that

an appropriator was not using, since the appropriator had no right to

wat er he was not using anyway. Such a newconer would sinply acquire a

junior appropriative right to the water he diverted. Simlarly, after
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Katz v. Wl ki nshaw, one could not acquire a prescriptive right against

an overlying owner by diverting water available in excess of that
required for the overlying owner's reasonable use. |In such a case,
one woul d be diverting "surplus" water and would acquire a junior
appropriative right. To acquire a prescriptive right, one nust
openly, notoriously and cbntinuously divert and use water for a
five-year period that would be included in the definition of that
amount needed for the overlying owner's "reasonable use" -- i.e.,
non-surplus water. A taking of surplus water would not be considered
an invasion of the rights of the proper owner -- indeed, after Katz v.
Wal ki nshaw, there would be no "proper owner" per se. Only a taking
that harnmed the original owner could ripen into a prescriptive right
superior to the right of the original owner.

By all appearances, then, the availability of water rights
t hrough possession by adverse use would seem a rather innocuous
additional elenent in the water rights schene. But this comon-| aw
rule seriously affected the incentives and behavi or of water
producers. For, while the range of possibilities for perfecting a
prescriptive rights appear by description to be quite limted, in fact
the possibility was much greater, due to an ironic coincidence in the

law. The process by which one would acquire an appropriative right

was to divert and use a specific quantity of water openly,
notoriously, and under claimof right, and to maintain that use
continually. The process by which one would acquire a prescriptive
right was to divert and use a specific quantity of water openly,
notoriously, an under claimof right and to naintain'that use

continually for the prescribed five-year period. The key difference
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between the two acquisitions of right was the question of whether the
wat er diverted and used was "surplus" water or not. |If the water was
surplus, the right obtained was an appropriative right; if not, the
ri ght obtained was a prescriptive right.

Yet the question of whether the water diverted was surplus water
was a factual question to be determ ned on a case by case basis.
Moreover it was a question that could not readily be determ ned by an
i ndi vi dual wat er producer

The factual question of whether the water taken was surplus
wat er, thereby determining the rights and rel ati onshi ps of the users,
could be settled neaningfully only by an adjudication of the conpeting
interests. The burden of initiating such an adjudication rested with
the overlying owner, who had a superior right to assert against the
appropriator and had to protect hinself against the possible
encroachnent of the "squatter."” Here, then, was the litigation choice
faced by the overlying ower: (a) if he went to court before all
"surplus" water had been appropriated, and the court ruled that the
wat er being diverted by the defendant was indeed surplus water, the
overlying owner would suffer the costs of the litigation and receive
no renedy; (b) if he waited too long to go to court, the overlying
owner mght find that the defendant had perfected a prescriptive right
if the court ruled that the water being diverted was non-surpl us
water. There was, in other words, no way for the overlying owner, on
whom the burden of initiating litigation rested, to succeed in
protecting his right until it had been invaded, and yet within a short
time after the right had been invaded, the overlying owner woul d have

lost the right he sought to protect due to prescription.
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To conplicate the choice further, no clear guidance existed for
when wat er woul d be ruled to be surplus and when not. For instance,

in the 1921 decision of the California Suprene Court in San Bernardino

v. Riverside (20), despite clear evidence of a falling water table, it

was ruled that the water being appropriated by the Gty of Riverside

e ..

was surplus water. So even falling water |evels would not necessarily
serve as a cue to the overlying owner to take action to protect his

right. Further, the Court declared in that case that the courts would

not undertake an ongoing responsibility for determ ning when the
surplus was gone and adverse use began

Thus, the existence of prescriptive rights, and the coincidence
bet ween the process for obtaining such a right and the process for
obt ai ning an appropriative right, meant that by the same actions that
woul d generate an appropriative right subordinate to the right of an
overlying owner, one could obtain a prescriptive right superior to the
right of the overlying owner. The obtaining of either right required
continual diversion and use of water. And the uncertainty of the
overlying owners' situation induced away from pre-enptive securing of 5
rights. "In this environment of legal uncertainty, attorneys often
advi sed wat er producers to punmp as much as they needed and to defend
later. The punping race was on." (21) The systemof water rights in
place in California early in the twentieth century presented the
rel evant actors with a set of incentives that aggravated the dangers
of overuse.

VWil e the legal doctrines concerning water rights presented an
obstacle to collective action, the availability of the court system

itself was an advantage for the participants. The courts provided
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access to public authority for a determination of rights, provided an
i nvestigative mechanismfor the acquisition of needed information, and
provided a forum for changing the rules structuring their situation
Two key characteristics of the California court system
contributed to its status as an advantageous vehicle for the handling
of a commons situation. First, the use of the courts allowed the
di spute, and the application of public authority to its resolution, to
enconpass all of the relevant participants and yet to be restricted
only to those relevant participants --in other words, it addressed
the "boundary problent referred to above. Second, in the California
court systemat the tine, any civil court in California was enabled to
function as a court of equity as well as a court of law. Equity
jurisprudence had broader discretionary rules for procedure and
remedy, could be invoked for the protection of a right or the redress

or prevention of a wong (22), and applied to those circunstances

where ordinary |legal renmedies (the redress of a damage already
suffered) did not afford adequate or tinely relief. Equity
jurisprudence was especially well suited to a conflict over water

ri ghts because: (a) the water rights situation was one in which an
ongoi ng rel ationship anong parties was inplied and so conpensation for
actual instances of damages past could be seen as an inadequate
remedy; and (b) it pernits the parties and the court to search beyond
prevailing rules of law for a solution that will effect justice anong
the parties, even if that means devising a new set of rules, for one
of the maxins of equity jurisprudence is that "when the reason of a

rule ceases, so should the rule itself."

The other principal advantageous circunstance in Raynond Basin
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was the distribution of interests anmong the participants, which gave
the Raynond Basin water producers very nearly the status of a
“privileged group." The Gty of Pasadena was not only the |argest
producer of water fromthe Raynond Basin, but indeed Pasadena's water
production equal ed the production of all other producers conbined. In
gross terms, Pasadena had far nore to | ose than any other producing
entity fromthe continuing depletion of that basin, and nore to gain
fromarresting that deterioration. |If the Raynond Basin water
producers indeed constituted a privileged group, the Gty of Pasadena
shoul d have undertaken sonme action on its own, w thout the cooperation
of other producers. This was indeed the case.

The potential problens of water supply were objects of debate
within the Gty of Pasadena as early as 1914 as is evidenced by this
statenent in a report of the Gty of Pasadena Water Departnent: "The
i nsistence of an adequate water supply by sonme of our people and the
deni al by others has now raised a doubt in the public mind as to the
per manency of our water supply." (23) Starting that year and
continuing until 1924, the Gty of Pasadena acted al one in undertaking
a water spreading programto replenish the Raynond Basin, a program
that benefited all Raynond Basin producers. The Pasadena Water
Department captured flood waters and spread them on gravel areas at
the foot of the San Gabriel Mountains, where those waters percol ated
into the underground basin. During the spreading program the Gty of
Pasadena repl eni shed the Basin by over 20,000 acre-feet, using water
that woul d ot herw se have nade its way to the Los Angel es River and
per haps been wasted to the ocean (24).

At the close of the spreading program the Gty of Pasadena
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turned its attention to the acquisition of a supplenental source of
water. It was the Gty of Pasadena that initiated proceedi ngs |eading
to the incorporation of the Metropolitan Water District of Southern
California (MAD) in 1928. Eventually, the MAD woul d construct the
aqueduct that brought water to the southern California region fromthe
Colorado River 250 niles to the east. The citizens of Pasadena were
anmong the first to tax thenselves to pay for the MAD's activities,
which did not yield inported water fromthe Colorado River for over a

decade.

B. 2. Pasadena v. Al hanbra: The Raynond Basin Goes to Court
It is apparent, | amsure, that the owner of the
| argest water right, such as the Gty of Pasadena,
has to take the lead in protecting its rights as
well as the rights of others in this basin. (25)

Those words, froma long-tine water official for the Gty of
Pasadena, reflect upon the Gty's position as the pre-em nent water
producer from Raynond Basin. As the pre-eninent water producer,
Pasadena had taken actions on its own. Yet during the 1930's the Gty
of Pasadena saw water levels at its wells continue to fall, thirty to
fifty feet over the period 1930 to 1937. "Privileged group" status
may be an advantage to action, but it is not in and of itself a
solution. The actions of the pre-em nent participant will also be
affected by the alternatives available, so that at some poi nt " goi ng
it alone" may become a |less-preferred strategy, and "taking the |ead"

appears nore advant ageous.

Such a change of approach was taken by Pasadena's officials.

They called together representatives of other producers known to be
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produci ng fromthe basin, shared Pasadena's information about the
basin with them advised themof the approaching danger, and sought a
possi bl e negoti ated settlement on a cooperative rather than an
adversarial basis. "After this and other neetings, it becane apparent
that no such agreement could be obtained short of |egal procedure.”
(26)

Why woul d Pasadena consider |egal procedure, in light of the
description of water rights law in the foregoing section? The Gty of
Pasadena wi thdrew and utilized nost of its water in an area of Raynond
Basin (the Pasadena Sub-Area) where the draft exceeded the safe yield
by approximately thirty percent. To redress this inbal ance al one, the
Gty of Pasadena woul d have to have reduce its own production by
one-hal f, wi thout a supplenental source to rmake up the deficit. This
the Gty was unwilling to do. |In addition, Pasadena held a potentia
dual status with respect to water rights law.  Pasadena owned | ands
overlying the basin and used water it produced on those | ands.
Pasadena al so distributed water as a nunicipal water supplier to the
property of its residents. Wth respect to its actions as a municipa
wat er supplier, Pasadena was an appropriator. Pasadena thus was both
an overlying ower and an appropriator with great seniority. Mst of
the other known producers were primarily appropriators with some
overlying use -- six nunicipal corporations, a county water district,
an irrigation district, public utilities and nutual water conpanies.

If each of these producers could be held to their reasonable use for
their overlying lands, since that use was a relatively smal

proportion of their total use, the surplus remaining could be

al l ocated anong appropriators on the basis of seniority. In such a




case, Pasadena could secure its right to Raynond Basin water and have
a | udgmeht with which subsequently to protect that right. Pasadena
was thus uniquely positioned to nove the Raynond Basin conmons
situation into court.

On Septenber 23, 1937, the Cty of Pasadena initiated proceedi ngs
in Superior Court of the State of California in and for the County of
Los Angel es against the Gty of A hanbra and thirty other defendants.
The action by Pasadena sought to adjudicate the ground water rights in
the area, to quiet title to those rights, and to enjoin the annual

overdraft that threatened to deplete the basin.

Cty of Pasadena v. Gty of Al hanbra et al, case nunber Pasadena

C- 1323, "was the first case in California wherein the Court undertook
a conprehensive adjudication of nultiple rights to extract water from
a ground water basin." (27) The State of California had established
the capacity for such an undertaking through the authorization of the
Court Reference Procedure, Sections 2000 to 2070 of the California
Water Code. That statute provided for a referral of a case involving
a determnation of water rights to the Division of Water Resources of
the State Departnent of Public Works for investigation of the physical
facts involved. The formal establishnent of such a procedure, |Iinking
the court with a particular state agency to be called upon for a
factual reference in particular types of cases, is unusual. The
significance of the Court Reference Procedure to the course of this

litigation and others that followed would be difficult to overstate.

The Raynond Basin was the first application of the Court

Reference Procedure to ground water in the State of California (28).

On January 31, 1939, twenty of the original parties petitioned the
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trial court to refer the factual issues in the case to the Departnent
of Public Works for investigation. The judge, Frank Collier, did
refer the matters to the Departnent on February 8, 1939, to act as
fact-finding referee to review all physical facts, to deternine the
"safe yield" of the basin, and to ascertain whether there was a
surplus or an overdraft. (29)

The investigation of the facts and the accumul ati on of data by
the parties thenselves and by the Departnent of Public Works, Division
of Water Resources, was expensive and tine-consuming (30). The
reference to and investigation by the Court-appointed Referee
nonet hel ess served to prevent mnultiple concurrent investigations by
the several parties, and presented to the court and to the parties a
coherent, single viewof the Basin and its probl ens.

Anong the facts discovered by the Referee were the basic geol ogy
of the Raynond Basin Area, including the existence of the three
Sub- Areas: the Monk Hill Sub-Basin, the Pasadena Sub-Area, and the
Santa Anita Sub-Area. The Monk Hill Sub-Basin and the Pasadena
Sub- Area nake up an essentially separate part of the Basin fromthe
Santa Anita Sub-Area. The Santa Anita Sub-Area has come to be called
the Eastern Unit of the Basin, and the Monk Hill and Pasadena areas
conbined are called the Western Unit. Mvenent of water fromthe
Western Unit to the Eastern Unit was very small, but could be
i ncreased by a | owering of underground water elevations in the Eastern
Unit, which would then pull water fromthe Western Unit, aggravating
the problemthere. There was, froma practical consideration, no

noverment of water fromthe Eastern Unit to the Western Unit. (31)

The nost serious problemof overdraft was in the Western Unit.

——

.
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There the average water production per year had exceeded the annua
repl eni shnent since 1913, creating an annual overdraft in that Unit
and the falling water |evels noticed by producers. According to the
Referee's estinates based on investigation, the average annua
repl eni shment in the Western Unit was 18,000 acre-feet and the average
annual extractions totaled 24,000 acre-feet, resulting in an average
annual overdraft of 6,000 acre-feet (32). Only in the years 1934-1935
and 1936-1937 (12-nonth periods, known as "water years," conmencing
Cctober 1 and endi ng Septenber 30), was the Western Unit repl eni shed
by an anmpbunt greater than the parties extracted. |n each other year
since 1913-1914, the Basin producers had created an overdraft.

These findings concerning the geology of the Basin, the patterns
and ease of water nmovenent, the safe yield of the basin and the
history of extractions therefromwere conpiled into a draft Report of
Referee. During the period of investigation and the preparation of
the draft Report, the Superior Court Judge had at tines ordered
paynents fromthe parties to the Referee for expenses incurred. One
party to the action, California-Mchigan Land and Water Conpany, had
objected to the partial paynment of those expenses, and on July 29,
1942, had filed its notice of appeal fromJudge Collier's June 2, 1942
order for paynent. The appeal fail ed.

The draft Report of the Referee was circul ated anong the parties
on March 3, 1943, and fornally subnmtted to the court on March 15,
1943. The draft Report showed expenditures for the reference up to
and including February 28, 1943 to be $52,516.17. The draft Report

also stated that the safe yield for Raynond Basin as a whol e was

21,900 acre-feet per year, and that the total of actual w thdrawals
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and clainmed rights was 29,400 acre-feet, creating a total overdraft of
approxi mately 8,500 acre-feet per year. |In addition, the Report

i ncl uded reconmmendati ons for renedying the overdraft, specifically:

(a) limtation of withdrawals to the 21,900 acre-foot safe yield; and
(b) use of inported water to neet denmands beyond the safe yield, since
there is (fromthe basin's standpoint) a one-to-one replacenent ratio
when inported water is used in lieu of punped water, as conpared with
a .41 replacenent ratio for water extracted that is replaced by
natural and return flow processes. The final version of the Referee's
Report was served to the Court on July 12, 1943, after receipt of
coments and objections by the parties. It contained 392 printed
pages, plus a 555 page volune of data, an updated expense total of
$53, 274. 73, and an apportionnent of that expense anong the parties
based on their historical use.

The submission of the draft Referee's Report, with its findings
concerning the severity of the overdraft and its recomendation for
curtail ment of punping, pronpted activities by the parties and a
difficult decision for the Court. On March 24, 1943, nine days after
the submission of the draft Report, the California-Mchigan Land and
Wat er Company filed a notion to dismss the action for failure on
Pasadena's part to diligently prosecute the action. It had been five
and one-hal f years since the commencenent of the |lawsuit, and the
California Code of Gvil Procedure entitled a defendant to dismi ssa
in such én instance unless it could be shown either that a partial
trial had been held in the interimor that proceeding to trial any
earlier woul d have been inpracticable. On the latter ground, Judge

Collier denied the notion to dismiss. California-Mchigan petitioned
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the California Suprene Court for a wit of nandate conmandi ng the
trial court judge to disniss the action. That petition was denied
July 8, 1943. Four days later, the final Referee's Report was filed
with the Court, and on August 11th, the California-Mchigan Land and
Wat er Conpany filed objections to the Refereee's Report. After a
hearing on those objections, the judge issued an order on Novenber 24,
1943 determining the expense of the reference and apportioning the
cost thereof. Two days thereafter, the Cty of Pasadena noved to set
the case for trial, and California-Mchigan again noved for dism ssal
Pasadena' s notion was granted; California-Mchigan's was denied
Again, California-Mchigan petitioned the State Suprene Court, this
time for a wit of prohibition forbidding the trial of the case. On
March 13, 1944, the petition was denied, ending California-Mchigan's

series of attenpts to avert a trial on the nerits.

Whil e California-Mchigan Land and Water Conpany chose to pursue
a strategy of protecting its rights by avoiding trial, Pasadena and
the other parties selected a different approach. Wth the draft
Referree's Report providing a common source of information about the
Basin and the history of use by the various producers, the parties
began to negotiate with one another concerning curtail nent of use.
Negoti ating had been unsuccessful prior to litigation, but proved nore
prom sing when it took place "in the shadow of the court."

There were several reasons for this. First, the "default
condi tion" changed. Before litigation, failure to achieve a
negoti ated settlenent yielded sinply a continuation of the status quo

-- the punping race. During litigation, failure to achieve a

negotiated settlement neant going to trial and having the court decide

B




190

the water rights of the parties. This was notably different.
Litigants are typically risk averse, and there was considerabl e
uncertai nty about the possible judgnent by the court. The court, for
exanple, could rule that, once reasonable use on overlying |ands had
been accorded to overlying owners, then the remainder (up to the
21,900 acre-foot safe yield) would be allocated as surplus to sone of
the appropriators in order of seniority. Alternatively, the court
could rule that the existence of the overdraft nmeant that there was no
surplus. If the court took that approach, then it would have further
to consider whether prescriptive rights had been established agai nst
the overlying owners. |f prescriptive rights had indeed been
established, then the court would further have to determ ne by whom
and in what anmounts. Thus, for the various Raynond Basin producers,
the range of possible outcones extended froma conplete loss of rights
to a conplete protection of rights, and waiting upon the judge's
deci sion was a risky venture.

O her matters al so enhanced negotiating as a nore attractive
strategy in 1943. Having already expended over five years and
consi derabl e suns of noney, the parties were aware that a trial of the
issues and a determination of the rights of all the parties in an
adversarial proceeding would involve time and difficulties, to say the
least (33) . A negotiated settlenent offered at |east the possibility
of minimzing additional expense. Furthernmore, once in the mdst of
the litigation, with the draft Referee's Report in their possession
recomendi ng a reduction in punping and estimating the safe yield of
Rayrmond Basin to be 21,900 acre-feet, the parties had to contrast with

the uncertainty of the court's decision a "prom nent solution" (34).
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In a gr.oup of 30 water producers producing slightly over 30,000

acre-feet per year in 1943 froma basin that could safely yield just

under 22,000 acre-feet, the "promnent solution" was a 25 percent

reduction in punping for each producer.

Finally, but not least in inportance, negotiation was facilitated

by the presence of shared counsel. One attorney, Kenneth Wight of

Los Angel es, was either Counsel or Special Counsel for sixteen of the

parties. The existence of this extraordinary comunication |ink anong

a mjority of the parties enhanced the ability of entities with

conpeting interests to reach a cooperative agreenent with reasonabl e

assurance. (35)

Bet ween the issuance of the draft Report of Referee in March 1943

and Septenber 1943, Pasadena and all but two of the other Raynond

Basin parties negotiated a stipulated agreenent, which they formalized

and presented to the court in November 1943. The provisions of that

stipulation were: (a) a statement of admi ssion and assertion by each

of the parties that their taking of water from Raynond Basin had been

conti nuous, uninterrupted, open, notorious, and under claimof right,

and adverse to the clains of all others, and thus satisfied the

requirements for acquisition of a superior prescriptive right for each

party as against all others; (b) an allocation of the safe yield of

the Basin; (c) the declaration and protection of each party's right to

its specific proportion of the safe yield of the Basin; and (d) an

arrangenent for the exchange of water punping rights anong the

parties, to be supervised by sonme designated nmonitor. On Novenber 24,

1943 Judge Collier signed an order requiring the stipulating parties

to abide by the terns of the stipulation during the pendency of the
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litigation (36).

On Novenber 26, 1943, Pasadena filed a notion to set the case for
trial. After California-Mchigan's attenpt to block the trial failed
the trial was set for May 8, 1944. The trial actually began on May
18th. In the interim one of the two non-stipulating parties, La
Canada Irrigation District, joined the stipulation on April 28, 1944,
| eaving California-Mchigan as the only holdout. A so in the interim
the Court on April 5, 1944 designated the Division of Water Resources
of the Departnent of Public Wrks to serve as nmonitor, or \Waternmaster
for the agreenent anong the parties. Waternaster service began on
July 1, 1944,

As the parties pursued strategies of holding out or settling,
Judge Collier faced difficult issues. In light of the history and
conposition of use of the Raynmond Basin, the parties involved, and the
Ref eree's Report and the recomendations therein, Judge Collier had a
nunber of possible choices, each of which contained | egal or practica
risks, or both. On one hand, if the Judge went along with the
reasoning of the stipulation of the parties and declared that each had
acquired prescriptive rights that could then be proportionately
reduced to the safe yield of the Basin, he would be bringing forth a
remar kabl e innovation -- indeed, a new doctrine -- in the field of
water law. The pre-trial actions of the California-Mchigan Land and
Wat er Conpany nmade it apparent that such a decision woul d be appeal ed
and thus the Judge ran a distinct risk of having his decision reversed
on appeal. The stipulation anong the parties circunvented the
| ong-standing legal definitions of different types of rights and of

different priorities anmong rights by naking all rights prescriptive
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and yet also correlative. Adoption of this point of view by Judge
Collier risked not nmerely a reversal but ridicule, followed by the
burden of a remand forcing himto try the case all over again.

On the other hand, clinging to the established principles of
wat er | aw posed problens, too. There were arguable clainms to
overlying, appropriative, and prescriptive rights. The Basin was
clearly overdrawn. To rule that there was a surplus would allow for a
determ nation of rights anong those claimng overlying rights and
those claining appropriative rights in accordance with settled
principles of law, but would stretch the concept of "surplus" beyond
any reasonabl e neaning and would likely nean the elimnation
altogether of the junior appropriators. As one observer put it: "In
that action there was no conflict between the doctrine of 'correlative
rights' and. the doctrine of 'appropriative rights to surplus water,
because there was no surplus water nor had there been for many years."
(37) Yet torule that there was no surplus, while it would allow for
an adjudi cation of the correlative rights anong those with overlying
clainms, would necessarily inply that there were no appropriative
rights. "This the court just could not do. Cties and a |arge part
of the econony of the area depended on the continued use of the
appropriated water." (38) Moreover, ruling that there was no surplus
still left the question of prescription, of whether there had been an
i nvasion of rights through the taking of water.

Judge Collier thus faced a choice between adopting the stipul ated
agreenment of the parties as the basis for his judgnent and risking a
reversal and remand, or follow ng the established | aw that seened

i nadequate for the circunstances and would lead to highly undesirable
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1944, the Judge signed his Judgnent in the

results. On Decenber 23,

Raynmond Basin case, revealing his decision. He adopted the stipul ated

agreenent and proposed Judgnent worked out by the parties, and

accepted the risk of reversal. "The court nust have felt that the

rule of necessity dictated that the water be equitably apportioned to

all users. Accordingly, the court adopted a new doctrine, that has

since conme to be known as the doctrine of “nutual prescription ." (39)

"Mutual prescription' is the name given to the reasoning of the

Raynond Basi n Judgnent. That reasoning, as described by Judge Collier

and ot her observers, is: (a) that in an overdrawn basin there is no

surplus water; (b) that the rights of users are per _se invaded once an

overdraft occurs, through the |lowering of water levels; (c) that water

wi t hdrawn for non-overlying use, if it has been wi thdrawn

continuously, openly, notoriously, and under claimof right for five

years, is no longer water clained under an appropriative right but

wat er cl ai med by adverse use; (d) that as to overlying users, their

use of an overdrawn basin constitutes an invasion of each other's

right to reasonable use; (e) that thus all users who have been taking

wat er under claimof right for a consecutive five-year period from an

overdrawn basin are mutual ly prescripting agai nst each other; (f) that

a continuation of the situation would "result in an unreasonabl e

depl etion and the eventual destruction of the ground water as a source

of supply,” (40) and that protection of the resource requires limting

the anount taken to the safe yield of the basin; and (g) that the

co-equal status of the users provides for this limting through a

proportional reduction in their rights to wthdraw water.

The Judgnent accepted the Referee's determ nation of a "present
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unadj usted right" for each party. The "present unadjusted right" was
the hi ghest anount 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. "The trial court
concluded that each party owned this right 'by prescription,' and that
the rights were of equal priority." (41) Judge Collier then defined a
"decreed right" for each party, which represented the adjustnent of
that party's right downward by about one-third so that the sum of al
parties' decreed rights matched the safe yield of the Raynond Basi n.

The Raynond Basin Judgment entered Decenber 23, 1944 contai ned
the follow ng provisions:

(1) each of the parties has the right to take water from Raynond
Basin, and the rights of each are of equal priority and of
the sanme | egal force and effect;

(2) all parties are forever enjoined on or after July 1, 1944
fromtaking nore water than their decreed rights, except
Cal i forni a-M chigan Land and Water Company, which had not
already joined in the stipulation, against whomthis
injunction takes effect July 1, 1945;

(3) each party is enjoined fromtaking nore than 120 percent of
its decreed right in any twelve-nonth period, unless the
Wat ermaster indicates that an emergency justifies it, and in
no event shall the anount taken by a party over a period of
five years exceed five times the decreed right of that
party;

(4) a watermaster, the Division of Water Resources of the
Department of Public Works, is appointed to enforce the
provisions of this Judgnent, the Water Exchange Agreenent
among the parties, and the instructions and orders of the
court, and an advisory board representing the parties is
appointed to assist the watermaster, with representatives to
be designated by the parties, and with its expenses to be
paid by the parties;

(5) each party shall neasure and keep records of all of its
diversions of water fromany source, of its inports of
water, of the depth to ground water in its wells, and of its
groundwat er production, subject to the waternmaster's
approval as to neasuring equi pment and net hods of recording;
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(6) diversions by the parties of water from surface sources
contributory to the Raynond Basin ground water supply are
limted to the capacity of the existing works for such
diversions at the time the lawsuit was initiated

elevation at the Cty of Arcadia s O ange

(7) whenever the water
G ove wells falls bel ow 500 feet above sea | evel, the annua
extraction fromthe Eastern Unit of the Basin shall be

reduced for the followi ng season from5,290 acre-feet to

3,261 acre-feet;

(8) adninistrative costs of enforcing and nmonitoring the
Judgrment are chargeable to the parties in proportion to
their respective decreed rights;

(9) the Water Exchange Agreenent of 1943 is incorporated and
made part of this Judgnent;

(10) the decreed rights of the parties may be | eased, or sold
outright, apart fromthe operation of the Water Exchange
Agreement, with such transfers recorded by the Waternaster.

The Wat er Exchange Agreement of 1943, incorporated in the

Judgnent, was originally entered into by 25 of the parties as a way of

of fsetting individual parties' shortages with temporary surpluses of

other parties. Under the Agreenent, each party is required "to offer

for exchange any water which is available to it in excess of its

requirements at a price not to exceed the average cost of production

of its entire supply" (42). Ofers are subnitted to the Watermaster

prior to May 1 preceding the water year in which the exchange water is

to be available. Also prior to May 1, parties whose punping rights

are inadequate to nmeet their needs subnit requests. The Waternaster

then allocates the offers anbng the requests with the | owest priced

wat er allocated first, then the next |lowest, and so on. O course, it

is not actual water that is allocated, but the right to extract

specific quantities. The nonies paid by those allocated exchange

water are then distributed by the Watermaster to the offerors. The

or the "exchange pool," allows intra-basin

Wat er Exchange Agreenent,
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transfers without actual l|easing or sale of parties' decreed rights,
or transactions between individual parties. Ofers are pool ed,
requests net, and funds distributed through the Waternaster, so
parti es need not engage in nulti-lateral transactions or "bidding

war s" over available tenporary surpluses.

B. 3. Pasadena V. Al hanbra 1l: The Raynond Basi n Judgnent on Appea
As Judge Collier anticipated, his adoption of the stipulation of
the parties and his judgnment based on the idea of "nutual
prescription" became the subject of an appeal. The
California-Mchigan Land and Water Conpany appeal ed fromthe Oders
and Judgnent of the trial court to the California District Court of
Appeal for the Second District, Division 3, on February 23, 1945.
California-M chigan was a public service corporation, supplying

water to its custoners since 1913. \When the Pasadena v. Al hanbra

litigation began, California-Mchigan was withdrawi ng over 800
acre-feet fromthe Basin. Its withdrawals were fromthe Western Unit,
where the total of the "present unadjusted rights" of the parties was
25,609 acre-feet and the safe yield was determined to be 18, 000
acre-feet. As a result of the nethod of cal culation of the "present
unadjusted right," California-Mchigan's "present unadjusted right"
was 521 acre-feet. This yielded a "decreed right" of 359 acre-feet
per year, less than half of what the Conpany was al ready using at the
outset of the the litigation. California-Mchigan clainmed a right to
its 1937 use level of over 800 acre-feet, alleging a "prior and

paranount right to such water by reason of its ownership of various

other water properties and water rights, which have been owned

.
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continuously and adversely fromnore than 40 years." (43) The Conpany

appeal ed froman order for partial payment of referee's expenses, a

final order determ ning and apportioning the referee's expenses, and

the final judgnent. These appeals were consolidated as one by the

District Court of Appeal.

In the consolidated appeal, California-Mchigan Land and Wat er

Conpany rai sed procedural and factual challenges as well as a

its right in the final judgment.

(a)

challenge to the determ nation of
California-M chigan argued the following errors of procedure:
that the wong agency was chosen as Referee under the Court Reference

that California-Mchigan was deni ed adequate notice and

(c)

Procedure; (b)
opportunity to be heard on its objections to the Referee's Report;

that the trial court failed to dismss the action for failure to

prosecut e when over five years passed between the initiation of the

suit and commencenent of the trial; and (d) that the trial court's

judgnment was inproper since it determ ned the rights of the defendants

as anong thensel ves even though they had raised no issues against each

other on the pleadings (44). Each of the allegations of error by

California-Mchigan was rejected by the District Court of Appeal

The appeal also challenged two of the findings of fact made by

the trial court. First, California-Mchigan argued that the average

annual supply of water to the Raynond Basin area by rainfall and

runof f fromthe nountai ns was over 62,000 acre-feet. This challenge

was quell ed by the appellate court, which upheld Judge Collier's

discretion to accept the findings of the Referee unless they were

"clearly erroneous,” which was not the case here. Second, the appeal

all eged that Judge Collier had erroneously ruled the Raynond Basin to
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be "percolating water"” rather than an underground stream This was

i mportant to California-Mchigan because the definition of Raynond

Basi n as an underground streamwoul d underm ne the "nmutua

prescription” doctrine, nmking surface water |aw apply to the Raynond

Basi n and rendering California-Mchigan exposed only with respect to

"downstream users, it being inpossible to establish an adverse use

agai nst an upstreamuser. The District Court of Appeal responded:

"Since ground water is invisible, it is presunmed to be percolating

wat er and consequently the burden of proof is upon the party asserting

the contrary Appel l ant did not supply this hiatus in proof."

(45)
It was with respect to the reasoning underlying Judge Collier's

determ nation of rights in the Raynond Basin case -- the "nutua

prescription” doctrine -- that the District Court of Appeal sided with

Cal i forni a-M chigan Land and Water Conpany. The appellate court first

exam ned the argunent that all of the other parties had gai ned

prescriptive rights against California-Mchigan. Two elenents

necessary for the establishnent of a prescriptive right, said the

Court, were 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 focused instead on the issue of

whet her there had been actual hostility in use. To the respondents in

the appeal (i.e., the other parties) and to Judge Collier, the el enment

of adverse use was present in this case through the existence of the

response. First, the

overdraft. The appellate court gave a two-part

Court of Appeal stated that prescription depends on or inplies a ]

forfeiture of right to the adverse user, and such forfeiture cannot be
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made by one who is unaware of the adverse taking of his right.
Overdraft alone is not a sufficient notice of an adverse taking if the

owner of the right is unaware of the existence of the overdraft or if

his own supply appears to himto be undi m ni shed or not invaded.

Second, California-Mchigan's right was appropriative (or possibly
prescriptive) and thus was a right to a specific anount of water.

I nvasi on of such a right (unlike the case for an overlying or riparian

right) may occur only by an interference that results in an actual

di m nution of the anmount of water covered by the right. In this case,

according to the District Court of Appeal, California-Mchigan "has

never suffered any involuntary dimnution in its ground water

production and has al ways had nore water available than it 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." (46)

According to the District Court of Appeal, then, while it was

certainly acceptable for the stipulating parties to agree that they

had prescripted agai nst each other and to treat their water rights as

equal, nonetheless with respect to a non-stipulating party such as

California-Mchigan, it was incunbent upon themto establish their

acqui sition of a prescriptive right co-equal with

California-Mchigan's, and this had not been done nerely through the

exi stence of an overdraft condition in Raynond Basin.

California-Mchigan argued that its rights were in fact prior and

paramount to those of the other parties. The District Court of Appeal

stated that California-Mchigan's water rights were "prior and

(47) What the

paranmount to those of various of the other parties."
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District Court of Appeal would not do was nmake a determination of the
priority of California-Mchigan's rights vis-a-vis the other parties.
Rat her, the Court of Appeal renanded the action to the trial court for
a determnation of "the exact priority of appellant's water rights in
the comon supply so that its water production may be restricted
accordingly to the end of terminating the overdraft." (48) Thus, the
appellate court did not reject Judge Collier's restriction of
extractions by the parties to a level that would elimnate the
overdraft, but it did reject the treatment of California-Mchigan's
water rights as equal to those of the stipulating parties since
Cal i forni a-M chigan had not joined the stipulation. As to the
all ocation of water rights between and anong the stipul ating parti es,
the Court of Appeal upheld it, noting only that the sumof the rights
woul d be adjusted to offset whatever adjustnent would be nade to
California-Mchigan's right. (49)

The decision of the District Court of Appeal reversing and

remandi ng Pasadena v. Al hanbra was appealed to the California Supreme

Court. A hearing was hel d before the Supreme Court on COctober 8, 1947
and additional briefs were filed in Novenber and Decenber. The
California Suprene Court announced its decision on June 3, 1949,
overturning the Court of Appeal and affirnmng Judge Collier's origina
judgment. The Supreme Court majority first affirmed, as had the Court
of Appeal, that the trial court had the authority to restrict the
taking of ground water in order to protect the water supply and
prevent "a permanent undue |lowering of the water table." (50)

The question then arose of whether the rights of

Cal i forni a-M chi gan had been invaded in such a manner as to create a
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prescriptive right against the Conpany. The California Suprenme Court

rejected the ruling of the Court of Appeal that California-Mchigan's

remai ned intact because it was still able to

appropriative right

extract as nuch as it needed fromthe Basin. To sustain such a

hol di ng, according to the Suprene Court majority, would be to delay an

action to preserve the basin until after it had been destroyed

al ready, which would serve neither the ends of justice nor the policy

of the State. The Court nmajority stated: "The proper tinme to act in

preserving the supply is when the overdraft comences, and the aid of

the courts would come too late and be entirely inadequate if

t hose who possess water rights could not conmence |egal proceedi ngs

until the supply was so greatly depleted that it actually becane

difficult or i mpossible to obtain water." (51) Thus,

California-Mchigan's continued extraction of its needed supply from

leave it immune to the clains that it had

an overdrawn basin did not
i nvaded the rights of others and that others had invaded its right.

The Suprene Court turned then to the issue of renmedy --

the remedy of proportionate reduction used by the tria
"are which of

specifically,
court. "The nmain problenms presented," wote the Court,
the parties shoul d bear the burden of curtailing the total production

of the unit to the safe yield and what proportion, if any, of the

punpi ng by each particular party should be restricted.” (52) The

conpeting possibilities were allocation by priority of right, as

advocated by the Court of Appeal, and proportionate reduction of

right, as proposed by Judge Collier. The California Suprene Court

relied on equity principles rather than strict interpretation of the

ruled that allocation by priority of right "does not appear

| aw. It
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to be justified where all of the parties have been produci ng wat er
fromthe underground basin for many years, and none of themhave acted
to protect the supply or prevent invasion of their rights until this
proceeding." (53) MNone of the parties had cone to the court with
entirely "clean hands." Each had to some extent "slept on his
rights.” The court was thus not obliged to show any of themfavor.

In addition to this consideration wei ghing against allocation by
priority of right, the Suprenme Court recognized as a consideration
wei ghing in favor of proportionate reduction the interests of the
various publics served by the Raynond Basi n water producers.
Proportionate reduction by each of the producers, according to the
Supreme Court, would be less disruptive of the |ocal water econony
than the conplete elimnation of rights for sone. (54) The California
Suprene Court, w thout explicitly endorsing Judge Collier's "nutual
prescription" reasoning, sustained his result. This had the effect,

i ntended or not, of introducing rmutual prescription as a new doctrine
in California water |aw.

The California-Mchigan Land and Water Conpany, having lost in
the highest state court, petitioned the United States Suprene Court
for awit of certiorari to reviewthe California Suprene Court's
ruling. On April 17, 1950, the United States Suprene Court denied
California-Mchigan's petition, refusing to review the case. (55)
"After alnost 13 years, the litigationwas finally termnated." (56)

An examnination of the effect of Pasadena v. Al hanbra begins with

a description of what it was not. Neither the trial court nor the

California Suprenme Court, in making and affirning the Pasadena v.

Al hanbra judgnent, had overruled previous rulings in the California
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law of water rights. The Katz v. Wl ki nshaw schene of allocating

water rights to overlying owners, appropriators, and prescriptors in
accordance with their priority of right remained in place. "Mitua
prescription” had not been substituted for the old schenme, but instead
allowed to develop alongside it. This was |argely because the Raynond
Basi n Judgnment was mainly based on a stipulation anong the parties
rather than on an adversary proceedi ng decided by a trial court. It
was, therefore, possible in the inrediate aftermath of Pasadena v.

Al hanbra to regard it as unique. Instead of clarifying the
uncertainty of water right owners concerning their status, Pasadena v.
Al hanbra at a mininumleft the area of California water rights |aw
just as uncertain as it had been previously, and at nbst conpounded
that uncertainty.

The "mutual prescription" approach used in the Raynond Basin case
was not without its detractors. In addition to criticisns of the
expensive and tine-consum ng court reference procedure used in the
adj udi cati on of Raynond Basin (57) , the approach has been criticized
for its effect on the water right owner and his ability to know the
status of, and to protect, his right. According to one critic, the
doctrine of mutual prescription "neans there are no |onger 'water
rights' in the conventional sense .. . . The paper right -- the
water right created by deed -- means nothing." (58) Instead, a
producer may find that owning overlying |and does not protect him and
even punpi ng water continuously and putting it to beneficial use does
not protect his right to that quantity of water, as the renedy of
proportionate reduction | eaves him"entitled to only a part of it."

(59) In addition, the allocation of his right hangs upon a matter he
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cannot neither be aware of nor control. "No one knows the exact

nmonent a basi n becomes overdrawn. He may find out years later
Notwi t hstanding this his very rights depend on the later deternination
of that nythical nmonent when the basin becones overdrawn."” (60) Had
"mutual prescription" become the prevailing doctrine in the California
| aw of ground water rights, this situation would have confronted every
producer in a basin that had not yet undergone adjudication. In a
pre-adj udi cati on basin, then, one unintended effect of the "nutual
prescription" doctrine would be to encourage punpers to maximn ze
groundwat er production in order to retain as large a right as possible
after adjudication.

Pasadena v. Al hanbra also left a considerable "hole" in the |aw

of water rights, concerning the status of public entities and
prescriptive rights. A longstanding common-law rule in California,
fornmalized and incorporated into the California Gvil Code in 1935,
hel d that no use or possession of property (including water) owned by
a public agency could ever ripen into a prescriptive right against
that agency. (61) |In the Raynond Basin case, cities and other public
enterprises were parties, and the rulings of the trial court and the
Suprenme Court made no reference to this specific provision of the
Cvil Code. Instead, under the nutual prescription reasoning,
prescriptive rights had in effect been gained agai nst the various
public corporations that produced water fromthe Basin. The cities
and other public enterprises had entered into the stipulation rather
than assert their rights to be free fromprescription. Mitua

prescription thus stood on shaky ground. Its application to other

cases woul d depend upon the forbearance of whatever public water
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producers were involved in those cases; if they chose to assert their

protection under the Gvil Code, a nutual prescription solution would

not work as a basin-w de neans of allocating water rights.

What the Pasadena v. Al hanmbra approach did mean in the California

| aw of water rights was that an alternative capacity for the

resol ution of a groundwater commons m ght be available to water

producers. In addition to the traditional method of using the courts

to adjudicate purely adversary proceedi ngs anong litigants and making

all ocations of water according to conpeting theories of priority of

right, with all of the uncertainty about the court's decision the

producers after Pasadena v. Al hanbra had

traditional nethod entails,

anot her choice. If a community of water producers w shed to work out

their own settlenment of an overdraft, they could approach the courts

wi th the assurance (since Pasadena v. Al hanbra had been affirned by

the highest state court) that the courts would fornalize that

settlement and place the authority of the state behind it. Such a

means of resolution elimnated, because of the proportioned burden of

reduction, the possibility of receiving one's best possible outcone --

a secure right to the full anount of water put to use -- but also

elimnated the possibility of receiving one's worst possible outcome

-- losing any and all rights to produce fromthe |ocal supply.

Pasadena v. Al hanbra gave those produci ng water from an overdrafted

basin the possibility of sinmultaneously securing at |east part of

their supply while also preserving the resource's ability to provide

that supply into the future.

The Forty Years Since Pasadena v. Al hanbra

B.4. A Managed Basi n:
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The judgrment in Pasadena v. Al hanbra becane effective as to al

parties on July 1, 1945. During the forty years thereafter, the
parties, the court, and the Waternaster have managed the Raynond Basin
within the terns of that judgment, and on certain occasions nodified
the judgnent itself. This review of the forty years of operation of
the judgment will focus on the parties and non-parties to the
judgnment, the conditions of the groundwater supply in the Basin,
actions taken by parties to enhance their water supply, and the

nechani sns of managenent of the Basin.

a. The Parties and Non-Parties

There has been a concentration of the water industry in Raynond
Basin since the initiation of the lawsuit in 1937. By the tine of the
i ssuance of the trial court judgnent in 1945, only 25 of the origina
31 parties were still producing water fromthe Basin under decreed
rights. The others ceased production and transferred rights to some
of the remaining parties. As Table 5-1 shows, during the years since
1945, the nunber of parties has further declined to the present
seventeen. O the seventeen active parties renmaining, it is
predom nantly the public enterprises (four cities, one county water
district, and two irrigation districts) and the private water supply
conpani es (of which there are seven) that remain. Only three
overlying | andowners continue to produce groundwater as parties to the
judgment. The others have sold their rights and becone water

consuners rather than water producers.

At the tinme of the judgnent in 1945, four non-parties to the

| awsuit were actively producing groundwater. An allowance was nade
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TABLE 5-1

Decreed Ri ghts,

G oundwat er

Extractions, and
Total Water Use Wthin Raynond Basin (in Acre-Feet), 1945-1985
G ound : Tot al Water

glljmméfrs g]; Decr eed Wt er Wt er Wat er Ese. In
Year Ri ghts Ri ghts Punped | nported Expor t ed asin
1945 25 21, 451 20, 109 N A N A IIEVVQ
1946 25 21, 451 23,788 N A N A VA
1947 25 21,451 19, 954 N A N A A
1948 25 21, 451 23,916 N A N A A
1949 25 21, 451 22,308 N A N A VA
1950 25 21, 451 19, 253 N A N A 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 VA
1955 24 30, 622 23,731 g; %2; N A VA
1956 24 30, 622 24,986 20, it N A A
1957 24 30, 622 30, 015 17, A1e N A PR
1958 24 30, 622 23, 487 231 a80 4, 667 54, o
1959 24 30, 622 33, 205 27, 148 8, 420 51, o
1960 24 30, 622 29, 278 29' o041 6, 955 52, oo
1961 23 30, 622 29, 279 25’ 887 8, 392 49, Sas
1962 23 30, 622 28, 657 26’ 362 9, 315 50, !
1963 22 30, 622 30, 434 26’ 201 9, 598 48’ e
1964 22 30, 622 30, 184 26, 341 10, 594 49, ot
1965 21 30, 622 28,731 20' 353 8, 850 47, co7
1966 21 30, 622 29, 368 18, 103 11, 597 47, St
1967 21 30, 622 25, 705 21' 472 9, 444 49, 934
1968 21 30, 622 34,074 20’ 461 12, 279 46, cor
1969 21 30, 622 28, 398 21' 833 10, 594 52. o1
1970 21 30, 622 32,577 26, 843 i(i ;gg 51, ol
1971 21 30, 622 30, 990 30’ 913 , 54, 120
1972 21 30, 622 30, 561 23’ 027 9, 528 49, c55
1973 21 30, 622 32,434 22’ 801 10, 504 51, o
1974 21 30, 622 31, 817 24’ 130 7,337 48’ 9031
1975 18 30, 622 31, 810 6 1L 10, 290 54, oo
1976 18 30, 622 36, 176 22’ 282 10, 450 51, e
1977 18 30, 622 32,861 23’ 603 6, 155 45, e
1978 18 30, 622 27,186 23' 042 9, 388 51, oo
1979 18 30, 622 31, 661 15’ 391 7, 868 51, o
1980 18 30, 622 39, 556* 25’ 558 8,291 ,
1981 18 30, 622 34, 970* 22’ 489 12,674 52, 419
1982 17 30, 622 32, 376* 20: 062 6, 474 Zé gig
1983 17 30, 622 32, 899* 22 426 9, 082 55, o
1984 17 30, 622 37, 873* 30 271 11, 041 53, o
1985 17 30, 622 35, 659 15, 388 ,

*__

Sour ce:

Raynmond Basi n Wt er naster Reports,

1945-1985

In'l i eu repl eni shnent water counted as groundwater punped.
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for their production: the safe yield of the Raynond Basi n had been
determined to be 21,900 acre-feet per year, but the total of the
decreed rights of the parties was 21,451 acre-feet, |eaving 449
acre-feet for the production of the four non-parties. The nunber of
actively produci ng non-parties has since declined to two, who have
extracted a conbi ned average of 41 acre-feet per year over the past
ten years.

The al |l owance nmade for the original non-parties has not, however
been extended to newconers. The Raynond Basi n adj udi cation has been
used to establish a boundary to exclude new producers. |n 1960, the
Gty of Pasadena brought suit against the East Pasadena Water Conpany
to enjoin it fromfurther punping fromthe Basin. (62) This was done
to keep that conpany from acquiring prescriptive rights in the Basin
that mght later force a downward adjustnent in the rights of
established right owners. Pasadena's suit agai nst the East Pasadena
Wat er Conmpany was settled in 1965, |argely because that Conpany
acquired the water rights of an existing party and agreed to limt its
extractions to those rights. (63) East Pasadena Water Conpany i s now
one of the seventeen parties to the Raynond Basi h managenent system
The party whose rights East Pasadena acquired was the
Cal i forni a-M chigan Land and Water Conpany, which fifteen years after
its appeals of the Raynond Basin judgnent ended, ceased producing

“ground water from Raynond Basi n.

b. Gound Water Conditions in Raynond Basin
| nprovenents in underground water elevations in the Raynond Basin

began during the pendency of the litigation. Six of the nine years
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from 1937 through 1945 were years of above-normal

rainfall (see Fig.
5-1),

and sone of the parties restrained extractions during the period

of the negotiation of the stipulated agreenent. But the issuance of
the judgnment in Pasadena v.

Al hanbra in 1945 coincided with the

begi nning of a string of dry years. Sixteen of the next twenty years
were characterized by belownormal rainfall -- the greatest "dry
cycle" of recorded southern California history. Water levels at wells

t hroughout the Raynond Basin continued to rise through 1950 and hel d

steady through 1955 (see Fig. 5-2), despite the first ten years of

drought and increased total water use. Remarking on this period, the
1954 Annual Report on Watermaster Service noted: "The effect upon the

groundwat er supply of the basin,

that woul d have taken place if the

court had not ordered the punping limted to the safe yield, may

readily be visualized." (64)

The increase in and stabilization of water levels in the Raynond
Basin during the first ten years of drought, despite the fact that
producers were w thdrawi ng water each year at the historic safe yield

of the basin while natural recharge to the basin was bel ow nornal,

resulted in a redetermnation of the safe yield of the Basin.

Late in
1950,

the Gty of Pasadena filed a notion with the Superior Court

(which had retained jurisdiction of the Basin nmanagenent program for
a review of the determ nation of the safe yield. The court granted

the notion and the Departnment of Public Wrks was appointed to nake

the review The Departnment filed its report with the court in Cctober

1954, with the conclusion that the safe yield of the Basin was nearly

31,000 acre-feet, recommending (after

a small all owance for active

non-parties) that the decreed rights of the parties be increased to

——_
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Figure 5-2 continued.
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30,622 acre-feet. On April 29, 1955, the Court issued a Modification
of Judgnent 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 Raynond Basin declined gradually
and eventually stabilized at a lower |evel than their 1950-1955 peak
Since 1960, the pattern of water |evels throughout the Basin has
remai ned consi stent. Underground water elevations, l|ike the ground
surface, exhibit a dowward slope fromthe foothills of the San
Gabriel Muntains along the northern border of the Basin to the
Raynmond Fault at its southeast side. At the foothills, water
el evations exceed 1,000 feet above sea level: along the Raynond Fault,
wat er el evations stay between 400 and 500 feet above sea |evel.

G oundwat er extracti ons have stayed extremely close to the
determ ned safe yield of the Basin (see Table 5-1). In the first 40
years after the Judgnent, and despite the 20-year drought, tota
groundwat er extractions of the parties have exceeded the safe yield in

20 years and have been less than the safe yield in the other 20 years.

The significance of this successful limtation of punping was
described by an observer during the second decade of drought: "The
records will indicate that the total water used in the area has nore

than doubled during this period. Had this anmount of water been drawn
fromthe Raynond Basin wi thout controls, as was done prior to 1944,
there is very little doubt in any of our minds that water in the

Raynmond Basi n woul d have been al nost nonexi stent." (65)
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c. Enhancerent of Supply

Surely, if the total water used in the area since 1945 has nore
than doubl ed and yet groundwater extractions have been successfully
l[imted during that tine, additional water has been supplied sonmehow
A shortage problem following the limtation on punping first becane
acute in the Monk Hill area of the Basin. The water producers in the
Monk Hill area relied upon ground water extractions and surface water

diversions prior to the Pasadena v. Al hanbra judgrment. Followi ng that

judgment, their groundwater extractions were curtailed significantly,
whil e the beginning of the long series of dry years reduced surface
water availability. In the nmeantine, water denands in the Monk Hil
sub-basi n increased, and none of the producers in that sub-basin had
access to inported water fromthe Metropolitan Water District of

Sout hern California (MAD).

The Gty of Pasadena, as an original nenber agency of MAD, did
have access to inported water through MAD. Under the terns of the
stipulati on anmong the parties to the Raynond Basin litigation, parties
coul d exchange water in any given year through the adm nistration of
the Watermaster service. This involved one party punping |ess than
its "decreed right" while another punped nore than its "decreed right"
and conpensated the one party through the Watermaster. The Cty of
Pasadena and the Monk Hi Il water conpanies used the \Water Exchange
Agreenent in a cooperative fashion to give the Monk Hill parties a
suppl emrental supply of water indirectly. Pasadena inported water from
MAD, refrained frompunping its full decreed right, and offered the
difference to the exchange "pool" fromwhich the Monk Hill conpanies

purchased it.
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There was, however, a linmt to Pasadena's ability to offer
exchange water. Pasadena had its own demands to neet as a water
supplier, and could purchase only a limted anount of inported water
in any year fromMAD. Pasadena's offers grew until they peaked in
1952 at 3,929 acre-feet per year, which the Monk Hi Il conpanies
purchased (see Table 5-2). Yet the Monk H Il water conpanies were
unable to nmeet their demands for water through the conbination of
ground water extractions under their decreed rights, ground water
extractions under the Water Exchange Agreenent, and surface water
diversions. (66) During the 1950-51 water year, the parties in the
Monk Hi Il sub-basin negotiated with MAD an agreenent to nake a
tenporary purchase of Colorado River water, prem sed upon their acting
to forma nunicipal water district. That proposed nunicipal water
district would then join the MAD and obtain a direct supply of
inported water. In the interim the Mnk H Il water producers were
also allowed to extract nore than their allowed punping from
under ground wi t hout being penalized; again, presumng that their
actions would lead to the acquisition of needed additional supplies.

The proposed nunicipal water district for the Monk Hill area was
formed in 1952, and was naned the Foothill Municipal Water District.
The District was annexed to MAD in 1953, and began to receive
deliveries of Colorado River water in 1955. After 1955, water
exchange purchases in the Monk Hi Il sub-basin declined (see Table
5-2), reaching zero by 1959. MAD inports to Monk Hill rose froml1, 751
acre-feet in 1955 to 5,600 acre-feet in 1959, fully replacing the
3,929 acre-feet of exchange water, and allowing the Gty of Pasadena

to return to punping its decreed right.
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. TABLE 5-2
Wat er Exchange Agreenent Transactions in Raynond Basin, 1945-1985

Quantity of Exchange Water Purchased, in Acre-Feet

Pasadena . .
Year OBk AFlL Sub- Ar ea SahaafaLta FasLn
1945 925 53 0 978
1946 550 82 600 1232
1947 2750 64 300 3114
1948 3150 142 0 3292
1949 3150 115 0 3265
1950 3782 160 300 4242
1951 3938 96 700 4734
1952 3929 100 0 4029
1953 3929 72 0 4001
1954 3929 67 0 3996
1955 3929 215 0 4144
1956 2850 41 0 2891
1957 1700 10 0 1710
1958 1050 0 0 1050
1959 0 70 0 70
1960 0 45 0 45
1961 0 25 0 25
1962 0 40 600 640
1963 0 25 0 25
1964 0 30 0 30
1965 0 35 200 235
1966 0 25 300 325
1967 0 0 0 0
1968 0 10 0 10
1969 0 40 0 40
1970 0 50 0 50
1971 0 40 0 40
1972 0 45 0 45
1973 0 45 0 45
1974 0 50 0 50
1975 0 50 0 50
1976 0 50 0 50
1977 0 50 0 50
1978 0 50 0 50
1979 0 0 0 0
1980 0 0 0 0
1981 0 0 0 0
1982 0 0 0 0
1983 0 0 0 0
1984 0 0 0 0
1985 0 0 0 0

Source: Ravnond Basin Watermaster RepcDrts, 1945-1985
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As Table 5-2 indicates, use of the exchange pool virtually
dwindl ed to nothing after 1959, and has in fact been zero since 1973,
while a look back at Table 5-1 indicates the significance of direct
inports in Raynond Basin since the mid-1950s. Monk Hill water inports
peaked in 1961 at 8,425 acre-feet and have renai ned between 5,000 and
8,000 acre-feet per year since. Pasadena is the only other direct
importer of MAD water in the Raynond Basin. Pasadena's inports
reached 21,516 acre-feet in 1961 and have fluctuated between 10, 000
and 20,000 acre-feet since 1961. The MAD inports to Pasadena and to
Foothill Municipal Water District, ranging between 20,000 and 30, 000
acre-feet per year, have allowed the Raynond Basin water producers to
nmeet the increase in water demand since 1945 while staying within the

limtations on groundwater extractions.

Sone enhancenent of the anmount of water supplied by the
under ground basin itself has been undertaken by the Raynond Basin
wat er producers. This is acconplished by spreading water. "Areas are
flooded with water that percolates into aquifers and suppl ements the
natural supply." (67) |In this way surface waters that m ght otherw se
exit the Basin area are detained and allowed to recharge the basin.
There is no programin the Raynond Basin to purchase and spread
inported water; the waters that are diverted to spreading grounds are
| ocal supplies, run-off fromthe San Gabriel Muntains. To capture
and control some of this runoff, the Los Angeles County Fl ood Control
District operates three spreading grounds, one at each of the surface
streans which traverse the Basin area -- the Arroyo Seco, the Eaton

Wash, and and Santa Anita Creek. In addition to the operations of the

Los Angel es County Flood Control District, sone of the Raynond Basin
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parties -- the Kinneloa Irrigation District, the Las Flores Water
Conpany, the Lincoln Avenue Water Conpany, the Rubi o Canyon Land and
Water Association, and the cities of Pasadena and Sierra Mdre.
Because spreading is done with local runoff, the anobunt of water
spread fromyear to year varies greatly, depending on precipitation.
The total anount of water spread has ranged from 1,200 to al npbst
19,000 acre-feet in a year.

By enhanci ng underground water el evations, the actions taken (and
costs incurred) by those parties who engage in spreading benefit all
Raynond Basin water producers. |n order to provide these parties who
engage in spreading with an incentive to do so, the Raynond Basin
judgment was nodified in 1974 upon notion of those parties to allow
credit for spreading. Under the 1974 Modification of Judgnent, the
Wat er nast er nmakes in each year a determ nation of the anount of water
diverted for spreading and the Los Angel es County Flood Control
District provides the Watermaster with a determ nation of the anount
of water actually spread. Each party engaged in spreading is then
allowed in the follow ng year to extract up to 80 percent of the
amount credited to it, in addition to that party's decreed right under
the judgnment. (68) This extraction of the parties' spreading credits
accounts in part for the fact that total groundwater extractions have
exceeded total decreed rights in nbst of the years since 1974 (see

Tabl e 5-1).

d. The Managenent Mechanismfor the Basin
The principal nonitoring and basi n- managenent activities of the

first forty years after Pasadena v. Al hanbra were conducted by the
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Raynond Basin Waternaster, which was the Southern District office of
the California Department of Water Resources. The Departnent of Water
Resources as Watermaster nonitored all water production within the
Raynond Basin service area (including inmports and surface diversions),
kept a "water account" for each producer recording extracti ons nade
and annual decreed right remaining on a nmonthly basis, admnistered
the Water Exchange Agreenent, and prepared and submtted an annua
report on basin activities and conditions to the Superior Court and to
each of the parties.

The costs of these activities of the Raynond Basin Wat er mast er
were shared by the State of California and by the parties to the

Pasadena v. Al hanbra judgnment. As part of the State's conmitnent to

preserving water resources, one-half of the costs incurred by the
State Department of Water Resources acting as Watermaster were paid
fromthe State budget. The other half was apportioned anong the
parties in accordance with their decreed rights. Fromfiscal year
1982 through fiscal year 1984, the State reduced its contribution to
one-third, leaving tw-thirds of the Watermaster Service costs to be
paid by the parties. The total cost of the Raynond Basin Wat er naster
Service, and the costs charged to the parties, are shown in Table 5-3.
As of 1985, the cost of Waternmaster Service to the parties was
approximately $3.50 per acre-foot of decreed right. An acre-foot of
water in southern California in 1985 hel d an approxi mate val ue of
$250. 00, using the cost of replacing that acre-foot with MAD inported
water, so the cost of Waternaster service was roughly a one and

one-hal f percent cost for admnistration of the judgnent.
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TABLE 5-3

Total Cost of Raynond Basi n Wt ermaster Service, and

) . . 1945- 1985
Amount Paid by Parties, Fiscal Years Cost to Parties
Year Total Cost
$ 3,868.77 $ 1,934.38
1945 2,156.55
4,313.10
1946 3,100.11
6, 200. 22
1947 2,970. 68
5, 941. 36
1948 2,798. 00
5, 496. 00
1949 2, 240. 06
4,480. 11
1950 3, 274. 46
6, 548. 91
1951 5, 268. 65 2,634. 33
1952 2, 255. 82
4,511. 64
1953 5. 386. 55 2,693. 28
1954 8. 749. 02 4,374.51
1955 9,102. 17 4,551. 09
1956 9 112.84 4,556. 42
1957 9, 936. 48 4,968. 24
1958 10, 548. 82 5,274. 41
1959 13, 666. 45 6, 833. 23
1960 16, 498. 68 8, 249. 34
1961 16, 225. 51 8,112. 75
1962 17, 414. 00 8, 707. 00
1963 18, 070. 91 9, 035. 46
1964 23, 005. 89 8, 090. 94*
1965 24,842. 56 10, 189. 71
1966 16, 195. 75 8, 097. 87
1967 21, 209. 47 10, 604. 73
1968 26, 289. 54 13, 144. 77
1969 24, 080, 38 12, 040. 09
1970 29,113.84 14, 556. 92
1971 26, 739. 87 13, 369. 94
1972 34,642.72 17, 321. 36
1973 35, 671. 48 17, 835. 74
1974 39, 434. 28 19, 717. 14
1975 44, 460. 88 22, 230. 44
1976 54,714. 18 27,357.09
1977 57,997.73 28, 998. 86
1978 51, 804. 28 25, 902. 00
1979 58, 082. 24 29, 041. 04
1980 75, 180. 43 37, 590. 40
1981 94, 906. 08 62, 925. 47
1982 94, 647. 08 63, 414. 85
1983 106, 662. 81 71,108. 55
1984 112, 471. 00 112, 471. 00
1985

-.Special appropriation nade by State Legislature

Source: Raynond Basin Waternaster Reports, 1945-1985
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The Department of Water Resources was assisted by a Waternmaster
Advi sory Board, made up of representatives of the parties. In 1968,
the Advisory Board, the Gty of Pasadena, and the Department of Water
Resources began a study to devel op a nmathematical nobdel of the Basin,
whi ch could be used to sinmulate the behavior of the underground and
surface supplies under various punping and recharge plans. The study
was conpleted in 1971, and analysis of its results led to sonme of the
elenments in the 1974 Modification of Judgnent, such as the crediting
for spreading. Another element was a program for the voluntary
control of punping patterns. No less than tw ce per year, the
Watermaster is to study and report punping patterns to the Advi sory
Board, with recomendati ons (based upon the nodel of the Basin) as to
where nore water should be punped and where |ess water should be
punmped. The Advisory Board then transmts its recomendations to the
parties. The programis, however, entirely voluntary. No party can
be stopped frompunping its full decreed right. Parties are sinply
encouraged to wi thhold or increase punping for a certain period.

In 1984, the managenent nechani smfor Raynond Basin was changed.
Upon notion of the Raynond Basin Advi sory Board, the Superior Court on
March 16, 1984 replaced the Departnment of Water Resources as Raynond
Basin Waternaster. The new Waternaster is the Raynond Basin
Managerment Board, successor to the Raynond Basin Advi sory Board.

The Management Board, which shares offices with the Foothill
Muni ci pal Water District in La Cénada-FI intridge, is attenpting a nore
finely-tuned managenent of the Basin. The ten-nenber Board, made up
of Raynond Basi n water producers, operates generally by consensus,

with the continuing jurisdiction of the Court available for decisions
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Raynond Basi n producers, Pasadena was unwilling to reduce its own
producti on enough to keep the Basin in balance while all other
producers punped all they desired from underground.

The rules of California water |aw encouraged Raynond Basin
producers to punp all the water they desired fromunderground. A
change in those rules was acconplished with the use of an avail able
capacity, a California court. The "mutual prescription" approach of

the Pasadena v. Al hanbra Judgnent recogni zed correlative rights not

only anong overlying | andowners but anong all established users. This
nmade punpi ng reduction the equivalent responsibility of all those who
had participated in the previous over-punping of the Basin

In addition to the proportionate reduction of groundwater
extractions to the safe yield Raynond Basin, the Judgnent based on the
agreenent anong the parties also provided for the exchange of water
rights, monitoring of use and sharing of information on an ongoing
basis, the establishment of an Advi sory Board nmade up of the
producers' representatives, and the retention of jurisdiction by the
Court. This continuing jurisdiction of the Court has been used to
redetermnm ne Raynond Basin's safe yield, to maintain a boundary agai nst
newconers who attenpt to use the Basin without first acquiring rights
to do so, to give the parties who engage in recharge of the Basin
credit for doing so, and to transformthe Advisory Board into the
Managenent Board. Qher changes nmade outside the court by the
producers secured for the rest of the Basin (i.e, outside Pasadena) a
supply of supplenental water: those in the western part forned
Foothill Municipal Water District, while those in the eastern part

annexed to the Upper San Gabriel Valley Minicipal Water District.
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The Raynond Basin Judgnent |eft some uncertainties in the

California water law rules it changed. There was no explicit

overruling of the scheme of overlying/appropriativel/prescriptive

rights, and the question of what to do about public agencies that

asserted their right not to be prescripted against was |eft

unanswered. And, in a way, Pasadena v. —Alhanbsa aggravated the

pre-litigation punping race in other basins, since adjudicated rights

wer e based on prior extractions.

But in the end, despite these shortcomings, the actions in

Raynond Basin hel ped to preserve a groundwater supply that otherw se

woul d have been destroyed by now. The approach of proportionate

reduction of use via contingent stipulation elimnated for producers

the possibilities of receiving their best possible outcone (unlimted

punpi ng while others restrained thensel ves) or of their worst possible

outcone (exercising restraint while others do not). Because of this

effect on the incentive structure of their situation and because the

wat er producers arrived at these arrangenents thensel ves, conpliance

and cooperation have been very high, as total extractions have stayed

quite close to the determned safe yield. The Raynond Basin exanpl e

gave water users another option in their consideration of ways of

addr essi ng overdrawn groundwater supplies: the choice of working out

their own settlenment and having the Court place the authority of the

State behind it, nmaking it enforceable by each against all. That

other option was used with increasing sophistication over the next two

decades, especially in the Wst and Central Basins of Los Angel es

County.
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CHAPTER SI X

VEST BASIN  EXPOSURE ON THE CALI FORNI A COAST

In some cases, users of a common-pool resource have only one
problemto solve: restricting withdrawals fromthe resource to its

"carrying capacity," or "safe yield." The Raynond Basin was such a

case. Nonetheless, resolution of the Raynmond Basin problem invol ved

the passage of decades, the expenditure of considerable sunms of nopney,

and the creation of new institutional arrangenents for supply

enhancenent, demand restriction, and nonitoring. A preserved Raynond
Basin is an extraordinarily val uabl e resource, but the process of

preservation is fragile and costly, even when the problemis not too

conpl i cat ed.

Then there are cases |ike that of West Basin. West

Basi n

presented water users with nore than one problemto solve, in a less
favorabl e setting. |n West

Basin, many nore water producers were

spread over a larger area. They faced not only a probl em of

restricting demand to supply, but also the problenms of dw ndling

supply and contami nation. West Basin users needed to work on severa

fronts and create several arrangenments just to keep the groundwater

supply frombeing conpletely destroyed, nuch less put to suboptina

use.

A, The Nature and the Probl em of West Basin

Wthin the Los Angeles Basin lies the Coastal Plain of Los

Angel es County. The Coastal Plain is the area from the Gty of Los
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Angel es south to the Pacific Ccean, an area of approximtely 420
square nmiles. The Plain is bounded on the northwest by the Santa
Moni ca Mount ai ns, on the northeast by the Elysian, Repetto, Merced,
Puente, and Coyote Hills, on the southeast by the Orange County line,
and on the southwest by the Pacific Ccean. The Coastal Plain slopes
gently to the south and east, toward the ocean and into Orange County.
A significant disruption to this gradual sloping is a line of |ow
hills bisecting the Coastal Plain fromthe northwest to the southeast,
i ncl uding the Bal dwi n, Rosecrans, Dom nguez, and Signal Hills. This
line of hills is the surface nanifestati on of the Newport-I|ngl ewood
Fault Zone, which extends fromthe northwest border of the Los Angel es
County Coastal Plain into Orange County toward the area of Newport
Beach. The Newport-Ingl ewood Fault Zone, also called the
Newport -1 ngl ewood Uplift, divides the underlying geologic and
hydrol ogi ¢ structure of the Coastal Plain into two basins. The area
northeast of the Uplift is the Central Basin (the focus of Chapter

Seven); the area southwest of the Uplift is the West Coast Basin.

The West Coast Basin, known nore conmonly sinply as "Wst Basin,"

is the southernnost toe of Los Angeles County (see Map 6-1). West

Basin's length fromnorthwest to southeast is 25 nmles. |Its average
width is about seven nmiles. Its land area is approxi mately 170 square
mles or 101,000 acres -- about four times the size of the Raynond

Basin. The northern boundary of West Basin is along the crest of the
Balloné Escarpnent (see Map 6-2), which lies just south of and
parallel to the Ballona Creek. The Ballona Escarpnent is not a solid
geol ogi ¢ disjuncture; rather, the historical lack of groundwater

extractions along the escarpnent has resulted in a ridge of high
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ground water levels formng a "ground water divide," fromwhich water
levels slope away to the north and south and across which ground water
does not move. (1)

The Bal | ona escarpnent reaches the Newport-Ingl ewood Uplift at
the Baldwin Hills. The Newport-Inglewood Uplift forns the eastern
boundary of West Basin fromthe Baldwin Hills to the Los
Angel es- Orange County line near the Gty of Long Beach. The coast
lines of San Pedro Bay (the |ocation of the Los Angel es Harbor) and
the Pacific Ccean form the southern and western boundaries of West
Basin, respectively, with one exception. In the southwest corner of
the basin, the drainage divide of the Palos Verdes Hills is treated as
the boundary rather than the coast, because those hills are conposed
of non-water-bearing materials and waters on the seaward side of the

di vide do not influence West Basin. (2)

A. 1. The Natural Physical System

The Pal os Verdes Hlls were nost likely an island at one tine,
and the current surface of West Basin was fornerly a sea floor.
During the Pleistocene and Recent periods of geologic formation, the
Pacific Ccean nmoved in and out, alternately covering and exposing the
Coastal Plain. These movenents resulted in the depositing of |ayers
of sedi nment upon the floor of the Plain. Coarser |layers of gravel and
sand were overlaid by finer layers of silt and clay, which were in
turn overlaid by coarser layers, then finer layers, and so on. (3)
During the times when the Coastal Plain floor was exposed, further
deposits were laid down in channels of the ancestral Los Angeles and

San Gabriel Rivers.
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This process of formation resulted in the sandw ching of coarser
materials, capable of transmtting and retaining water in their pore
spaces, between finer, relatively inpermeable materials, creating a
"stacking" of aquifers beneath the floor of West Basin. (4) Fresh
ground water is confined in these superinposed aquifers. The
Silverado aquifer is the largest of these, covering over 80 percent of
the area of the West Basin, and nerging with other aquifers in the
renai nder of the Basin. The other, snaller 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 six and one-half million acre-feet, which
at current replacenment prices, would be worth approxinately $1.8
bi I'lion.

Overlying this set of aquifers, the last layer of soil deposits,
is arelatively inpervious layer of clay. This fact has crucia
inplications for the water supply systemin West Basin. |t neans that
there is very little recharge to West Basin fromthe average annual
rainfall of 15 inches. Rainfall hitting the land surface in Wst
Basin principally drains to stream channels that flow out to the
Pacific. As a result, underground water levels in Wst Basin are
unresponsive to weather conditions. |In addition, virtually no
capacity exists within Wst Basin for the recharge of the underground
aqui fers by spreading of water for percolation. (5)

How, then, does Wst Basin obtain its fresh groundwater supply?

I nvi si bly, beneath the ground surface, water flows in fromthe Centra
Basin. West Basin is the last in a series of three interconnected

groundwat er basins. The next basin "upstreant is Central Basin, which
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in turn receives flows fyon1the Upper San Gabriel Basin, which
collects runoff fromthe nmountains. (6) Since West Basin is
unresponsive to local precipitation, its fresh water recharge comnes
from subsurface flow across the Newport-Inglewod Uplift from Centra
Basin. Under natural conditions, water gathers underground in Centra
Basin_behind the Newport-Ingl ewood Fault, which acts as an underground
dam The underground water level is higher, then, in Central Basin
than in West Basin, and the water spills over the fault from Centra
Basin into West Basin. The Uplift "resenbles a ground water cascade,"
(7) and the rate of flow across the Uplift depends upon the difference
in water |levels between Central Basin and West Basin. The greater the
di fference between the higher water levels on one side of the Uplift
and the lower water levels on the other side, the greater the vol une
flowing fromthe one side to the other. Since for "all practica
purposes the sole source of continuing fresh water replenishment to
the basin is the underfl ow across the Newport-Ingl ewood uplift.

the West Coast Basin is not a unique, independent hydrol ogic unit, but
is dependent on adjoining areas for practically its entire ground

wat er supply." (8)

The flow of water beneath the ground across the Newport-Ingl ewood
Uplift is facilitated in certain locations by erosions of the fault
di scontinuities resulting fromsurface streamflows. The crossing of
the Newport-Inglewood Uplift by surface streans has created narrow
"gaps", backfilled with relatively nore porous materials through which
water nore readily passes (see Map 6-3). Ballona Creek crosses the
Uplift at Ballona Gap and then flows to the Pacific COcean al ong the

nort hern boundary of West Basin. The Los Angel es River crosses the
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Uplift through Dom nguez Gap, which extends south between Dom nguez

H 1l and Cherry Hill, follow ng which the River enpties into San Pedro
Bay. The San Gabriel River crosses the Uplift very near to the Ccean
at Alamitos Gap, situated between Bixby Hll in Los Angel es County and
Landing Hill in Orange County. These stream channels serve as

under ground "avenues" through which water travels relatively easily.

Water is capable of entering West Basin along its eastern
boundary from Central Basin. That is the principal source of fresh
water supply. It is not, however, the source of all water supply.
West Basin is also able to receive water along its western and
sout hern boundaries, fromthe Pacific Ccean.

Because of the slow erosion of the clay covering of West Basin by
the relentless novenent of the Pacific Ccean, the aquifers underlying
West Basin are in contact with the ocean floor, separated only by
perneable material. (9) This exposure occurs along the eleven-nile
west ern boundary between Ballona Creek and Palos Verdes Hills. The
"gaps" referred to above, caused by the flows of the Los Angel es and
San Gabriel Rivers also eroding the clay covering of the Wst Basin,
further expose West Basin to the ocean (or San Pedro Bay, at |east)
along two four-mle sections of the southern boundary. (10) Al ong
these exposed fronts, as described in Chapter One, what natters is the
rel ative el evation of the underground water and the ocean. |If the
wat er confined under pressure in the aquifers remains above sea |evel,
fresh water will flow out fromthe aquifers into the ocean. If the
pi ezometric surface of the underground water declines bel ow sea |evel,
salt water fromthe ocean will invade the fresh water supply. (11) In

a water-deficient area, neither of these alternatives is desirable:
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wat er flowi ng out fromunderground into the ocean is waste, while salt
water nmoving in fromthe ocean is contam nation.

Al toget her, then, West Basin is a highly val uable, but also
hi ghly exposed, water supply source. The ultinmate source of fresh
water to West Basin is nmles away, in the rainfall and runoff of the
San Gabriel nountain range; rainfall and streamflow on the surface of
West Basin itself do not contribute to the ground water supply. This
twenty-five mle long, seven-mle wide strip of land along the
California coast can receive water bel ow ground from the upstream
basins to the north and east or fromthe ocean to the south and west.
There, to the south and west, the Pacific Ccean ceasel essly |aps
agai nst the shore line of West Basin: the intruder pressing at the

gate, waiting to be let in.

A. 2. Devel opment of the Problens in West Basin

Today, West Basin is the location of twenty incorporated cities,
standing wall to wall -- one long, undifferentiated urban mass. (12)
There is a row of "beach cities", such as El Segundo, Mnhattan Beach,
Her nosa Beach, and Redondo Beach, and a row of "inland cities", such
as I ngl ewood, Hawt horne, Gardena, Torrance, and WI m ngton, plus parts
of the Cties of Los Angeles and Long Beach. Three-quarters of a
mllion people live on these 170 square mles, sharing it with a large
i ndustrial and comrercial community, a major harbor facility, and one
of the world's largest airports -- Los Angeles Internati onal , located
just south of Ballona Creek.

Just over a hundred years ago, Wst Basin was a nuch |ess

devel oped area. In the late 1800s, the West Basin area was

e e e ]
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principally agricultural, with a few small communities surrounded by
orchards, truck farms, and grazing land. (13) At this time, ground
water |levels were very high, with heavy artesian flow fromwells and
swanpy conditions in lowlying lands -- underground water elevations
were over 100 feet above sea level in the vicinity of what is now the
Gty of Hawthorne. (14) The Los Angeles and San Gabriel Rivers
frequently overflowed their banks during winter storns and inundated
the Coastal Plain. (15)

Around 1870, the West Basin comunities of Inglewod and Long
Beach began to tap artesian wells and springs in the area of the
Newport -1 ngl ewood Uplift. (16) |Inglewood incorporated in 1887, a year
that also saw the incorporation of Gardena and Redondo Beach. (17)
Resort areas devel oped along the oceanfront -- beside Redondo Beach
came Manhattan Beach, Hernosa Beach, and El Segundo in |ater years.
As these resort towns grew, water supply enterprises devel oped to neet
the demand for water. (18)

By the turn of the century, the area of artesian water flow had
receded. Water suppliers began to drill shallow wells to reach the
supply under ground. A study of the area by the United States
Ceol ogi cal Survey in 1904 reported a shrinkage of the artesian area in
West Basin, |owered underground water |evels, and the existence of
over 100 producing wells. (19) Underground water |evels were
declining even though total groundwater extractions in 1904 were
estimated to be only 10,000 acre-feet per year. (20) Nonethel ess,
West Basin still exhibited a seaward-sloping hydraulic gradient in
1904: the underground water was noving toward the ocean in all parts

of the Basin.
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Thus, the last two decades of the nineteenth century saw the
begi nni ngs of the devel opnent boom in Wst Basin. The first two
decades of the twentieth century brought further acceleration in the
popul ati on and econonic growh of the area, wi th conconitant increases
in the demands placed on the |ocal water supply. Water |evels that
were above sea |level throughout the basin (albeit declining) at the
begi nning of the century were below sea level at specific wells by
1920. (21)

The 1920s brought another large influx of population to the Los
Angel es area, and the incorporation of nore cities (Torrance in 1921,
Hawt horne in 1922). Virtually all of the water supplied to this
i ncreasi ng popul ace cane from underground. By the close of the
decade, groundwater elevations over virtually the entire Basin south
of the Ballona Creek area were bel ow sea |evel.

As noted before, for all practical purposes, the entire supply of
fresh water to West Basin comes by way of underground flow across the
Newport -1 ngl ewood Uplift. Increasing the differential between water
levels on the West Basin, or "downstreant, side and those on the
Central Basin, or "upstreant, side increases the flow across the
Uplift from Central Basin into West Basin. As a result of this
hydr ol ogi ¢ phenonenon, West Basin water users actually increased their
fresh-water supply during the early decades of the twentieth century
by drawing down the water levels in Wst Basin, thus increasing the
hydrostatic head across the Uplift and causing nmore water to flow out
of Central Basin into West.

In the first two decades of the century, the average annual flow

across the Uplift was approximately 10,000 acre-feet. Over the course
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of the 1920s, that annual flow from Central Basin to West Basin

i ncreased to over 20,000 acre-feet. (22) Thus, the producers in West
Basin pulled nore fresh water into the area by taking nore water out.
However, while fresh-water replenishnent went from 10,000 acre-feet
per year at the beginning of the century to 20,000 acre-feet in 1930,
annual groundwater extractions quadrupled from 10,000 acre-feet to
40,000 acre-feet, leaving West Basin overdrawn by sone 20,000
acre-feet per year.

Under other geologic circunstances, this overdraft would have
resulted only in declining water |evels. That result is dangerous
enough, given the possibilities of conmpaction of sedinments and |and
subsi dence. But in West Basin, the same aquifers that were in contact
with the fresh-water supplies comng across the Uplift were also in
contact with the Pacific Ccean. Nature, it is often remarked, abhors
a vaccuum so when groundwater extractions were reaching 40,000
acre-feet per year and only 20,000 acre-feet per year were com ng
across the eastern boundary of West Basin, and with water |evels
t hroughout the Basin bel ow sea |level, nature began to fill the vaccuum
fromthe western boundary, with sea water. West Basin began to nake
up its underground water shortage, not only with increased flows of
fresh water from Central Basin, but with the invasion of salt water
fromthe ocean.

The ocean cane into Wst Basin early, and it canme in fast. In
1912, the Southern California Edison Conpany abandoned a well at its
Redondo Steam Plant due to excessive salinity of the water being
produced there. (23) By 1920, other wells along Santa Monica Bay had

been abandoned, (24) and in 1922 wells were shut down in the E
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Segundo area because they were pulling salt water. (25) By 1932,
waters underlying the Manhattan Beach area had reached chloride
concentrations in excess of 100 parts per mllion; over the course of
the next two decades those chloride concentrations reached 1,570 parts
per mllion. (26) As of the early 1930s, the entire coastal area of
West Basin from the Ballona Escarpnent to Palos Verdes Hills was
intruded by salt water. (27)

During the 1930s, the Depression slowed growh in Wst Basin only
mldy. Water levels continued to fall, and the encroachnent of salt
wat er proceeded apace. It was during this decade that a group of oil
conpani es acquired land and built refining operations in Wst Basin.
They becane maj or producers of water for their own use; by 1945, the
oil conpanies alone were extracting over 27,000 acre-feet of ground
water, nearly 36 percent of total groundwater production. -(28) By the
close of the 1930s, total groundwater production from Wst Basin had
reached 50,000 acre-feet per year (see Table 6-1), while average
annual fresh-water replenishment across the Uplift averaged about
24,000 acre-feet per year (29). The ocean continued to nove in to
make up the difference, threatening not only the coastal reaches but

the rest of the Basin. (30)

During Wrld War 11, West Basin industrial concerns operated at
full capacity, and groundwater punping increased dramatically to
support the wartime industrialization. (31) Underfl ow across the
Newport -1 ngl ewood Uplift increased to nearly 30,000 acre-feet per
year, (32) but groundwater extractions increased during the decade to

over 80,000 acre-feet per year. In addition, the concentration of
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TABLE 6-1
West Basin Water Production and Total Water Use (in Acre-Feet),
1933- 1985
G oundwat er | mported Exported Tot al
Year Extractions Vat er Wt er Vater Use
1933 45, 635 18, 146 581 63, 200
1934 49, 985 17, 915 600 67, 300
1935 48, 880 17, 098 478 65, 500
1936 47,152 27, 758 610 74, 300
1937 45, 655 27, 602 657 72,600
1938 46, 054 27,014 668 72, 400
1939 50, 975 27, 353 628 77,700
1940 52, 024 26, 953 111 78, 200
1941 52, 406 27, 425 631 79, 200
1942 52, 929 31,349 678 83, 600
1943 59, 258 39, 085 843 97, 500
1944 68, 062 42,379 1,041 109, 400
1945 75, 856 51,,339 1, 295 125, 900
1946 75, 847 52,,033 1, 880 126, 000
1947 75, 275 47,,735 2,110 120, 900
1948 82,138 51,455 2,193 131, 400
1949 81, 601 57,010 1,911 136, 700
1950 81, 626 60, 652 1,578 140, 700
1951 86, 240 60, 990 2,330 144, 900
1952 87, 490 63, 150 2, 600 148, 040
1953 94, 070 73, 320 2,620 164, 770
1954 86, 970 84,580 2,670 168, 880
1955 80, 540 94,570 2,000 173, 110
1956 67, 650 112, 870 2,214 189, 086
1957 67, 700 137, 200 2, 607 202, 293
1958 67, 000 135, 000 3,053 198, 947
1959 67, 000 151, 000 3,676 214, 324

1960 67, 000 152, 000 4, 089 214, 911
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TABLE 6-1 (continued)

Groundwater | nported Export ed Tot al

Year Extractions Wat er VWt er Water Use
1961 61, 900 156, 000 4,577 213, 323
1962 58, 624 165, 918 7,542 215, 975
1963 58, 861 168, 437 8, 052 223, 264
1964 60, 842 188, 877 8,873 240, 846
1965 59, 370 248, 161 9, 752 297,778
1966 60, 759 237, 237 10, 618 287, 378
1967 62, 552 233,714 10, 291 285, 976
1968 61, 554 243,184 11, 445 293, 293
1969 61, 638 240, 276 11, 224 290, 690
1970 62, 447 257, 012 13,700 305, 759
1971 60, 924 251, 887 12, 846 299, 965
1972 64, 733 262, 633 12, 868 314, 498
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 ié,iég 282, 229
1978 58, 300 257, 535 10 500 305, 374
1979 58, 058 242,594 17 oo 290, 103
1980 57, 085 264, 379 15 o9 309, 681
1981 57, 700 266, 071 11 798 gég,ggg
1982 62, 664 251, 393 12 089 :

1983 57, 057 268, 673 12 220 314, 091
1984 53, 341 282, 569 27 323, 680
1985 51, 450 283, 764 , 327, 435

Sources: 1952 West Basin Referee Report; 1961 West Basin Referee
Report; West Basin Waternmaster Reports, 1956-1985
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industrial and residential development in certain areas of the Basin
meant that these accelerated withdrawals were not occurring uniformy
across West Basi n. Punpi ng "troughs" devel oped east of Hawt horne and
in the Domi nguez-WInmington area, with extrene declines in those

pl aces causing accelerating production costs due to increased punping
lifts and the deépeni ng of wells. (33) These troughs in turn changed
the flow directions of the underground water, pulling water from

surroundi ng areas toward these depressions and accel erating the inland
nmovement of sea water. I nl and water producers operating in the

vicinity of these troughs were sucking the sea water directly toward

the parts of the Basin on which they had becone so heavily dependent.

After World War 11, the Coastal Plain area generally, and West
Basin in particular, continued its rapid urbanization and
i ndustrialization. Production of water for irrigation use in Wst

Basin declined to 10 percent of total groundwater production by 1950;
i ndustrial use accounted for 48 percent and nunicipal use 42 percent.
The urbani zation and growth of population in the Basin as a whole is
reflected in the population growth of sone of the cities in Wst Basin
through the postwar period. Redondo Beach, for exanple, had a
popul ation of 900 in the year 1900; by 1960, its popul ation was
47, 000. Manhatt an Beach had 900 residents in 1920, 33,900 in 1960.
I ngl ewood went from 3,300 in 1920 to 63,400 in 1960. Torrance, now
the third largest city in Los Angeles County, had only 10,000
residents as late as 1940; by 1960, Torrance's population had
increased tenfold, to 101, 000. Long Beach, the County's second
largest city, boormed from 2,300 residents at the beginning of the

century to 344,200 in 1960, 150 tines its turn-of-the-century figure.
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G oundwat er production continued to accelerate into the early
1950s, reaching 94,000 acre-feet in 1953. During that year, inflow
across the Newport-Inglewood Uplift was 30,000 acre-feet, 52,000
acre-feet of salt water cane in fromthe ocean, and there was a 12,000
acre-feet decline in ground water in storage. (34) Over the period
from 1932 through 1953, it has been estimated that nearly 400, 000
acre-feet of salt water entered West Basin. (35) The total
accunmul ated overdraft through 1957 has been estimated at 832,000
acre-feet, with roughly half replaced by salt water and the other half
accounted for by loss of ground water in storage, reflected in the
| oner water |evels throughout the Basin. (36) Map 6-4 illustrates the
declines in water levels throughout the Coastal Plain from 1934
t hrough 1957. The areas that had at the beginning of the century
shown underground water elevations of 100 feet above sea level by the
late 1950s had underground water elevations of nearly 100 feet bel ow
sea level. (37)

Wth the ocean pouring into the Basin at upwards of 50,000
acre-feet per year by the 1950s, increasing anounts of the total area
of West Basin becanme underlain by salt water. Throughout the beach
cities, the grass in school and park lawns died as a result of being
irrigated with ground water of high chloride content. (38) Along the
western coastline, from 1950 to 1956, the Iline of underground water
exhibiting chloride concentrations in excess of 100 parts per nillion
noved inland at a rate of 1,100 feet per year, advancing nearly one
and one-half nmles in those seven years. (39) By 1957, nearly 12,000
acres of the western coastal area of the Basin was underlain by waters

with chloride concentrations of over 500 parts per mllion. (40) Al
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of the aquifers in the Basin were affected. A second saline water
front appeared along the southern coastli ﬁe of West Basin, coming in
from San Pedro Bay in the vicinity of the Dom nguez and Al amitos Gaps.
By the late 1950s, this second sea-water front had reached the Pacific
Coast H ghway near Wl mington, approximately two miles inland. (41)
Wth water levels down 200 feet in sone places fromtheir historic
hi ghs, an accunul ated overdraft of over 800,000 acre-feet, 400,000
acre-feet of intruded salt water, advancing salt water fronts on both
the west and the south, thousands of acres of |and underlain by
unusabl e contami nated ground water, and dozens of wells abandoned,
West Basin water users were facing the inmnent possibility of the
destruction of their ground water supply. Water users in Wst Basin
cane close, in Einor OGstroms words, to "breaking the bank". (42)
The California Department of Water Resources in 1959 referred to West
Basin as "one of the nobst critically overdrawn ground water sources in
southern California." (43) Wst Basin appeared to be a "tragedy of
the comons” well on the way to its presumably inevitable concl usion.
Di saster indeed seened to be comng toward West Basin at a gallop:
"one would predict fromthe theory of the commpbns that the basin woul d

be destroyed by salt water intrusion within a few years." (44)

Today, though the devel opment of the area has continued and total
wat er used per year within Wst Basin is double what it was in 1953
(see Table 6-1), West Basin is a stable source of water supply as part
of a conjunctive use system The California Departnent of Water
Resources no longer lists Wst Basin as in "critical overdraft"
condition at all, much less as "one of the nobst critically overdrawn

ground water sources in southern California". Under ground wat er
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| evel s have stabilized, and have recovered in some places. The

i nvasion by the ocean has been halted, along both the western and
southern fronts. And these results have been acconplished w thout the
inmposition of either of the "solutions" regarded as necessary by much
of the prevailing literature on commons problens: centralized
managenent of the Basin as public property or placing the Basin under
private ownership. The process was conplicated, fragile,

ti me-consum ng, and expensive; it was, in fact, underway even as the

Basin deteriorated to its nost critical stages in the 1950s.

B. Responses to the Problens in Wst Basin

Water users in West Basin had nultiple interrelated problens to
confront and resolve in order to preserve and efficiently use their
under ground water supply. Over the course of four decades, they
worked on these nultiple problenms, with action usually occurring on
nore than one front at any given tine. This conplicates the task of
giving an account of the activities in Wst Basin. A strict

chronol ogi cal account causes one to junp fromone focus of action to

anot her. On the other hand, giving an account of activities by
problem category -- e.g., supply enhancenent, denand restriction,
conbatting sea-water intrusion --is also not sinple, as it |eaves one

repeatedly doubling back on a tine |line, beginning the description of
action on sone problemjust after conpleting the description of action
on anot her problem and thus junping back perhaps four decades to pick
up at the start of the new story. In addition, the actions taken in

response to one problem frequently carried ramfications (good or bad)
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for another problem Because the problens of Wst Basin were (and
are) interrelated, actions on problens éannot be cleanly separated.
Thus, having given the reasons why one should not organize the
description of the responses to the problens of West Basin by problem
categories, that organization is precisely the one to be followed
her e. It remains preferable to trying to describe multiple actions
occurring simultaneously to address the various problenms of the Basin.
For the convenience of those readers interested in a strict
chronol ogi cal account, a West Basin Chronol ogy has been included in
the Appendix. W shall proceed through the discussion in this Section
focusing on the following categories of problens confronting West
Basin water users: (a) the securing of an additional supply of water,
(b) the curtailnment of demand upon the Basin's ground water supply,
(c) the problem of upstream supply conditions and the repl eni shnent of
fresh water into the Basin, and (d) the battle with the underground
i nvasion from the Pacific. But first, we shall discuss the setting
for action in West Basin, and the very first steps of Wst Basin

actors in recognizing their problens.

B.1. The Setting for Action: Cbstacles and Advant ages
The situation confronting water producers in West Basin as their
probl ens becane acute involved several obstacles to overcone in order
to achieve successful collective action. The nost obvious, in |ight
of the theory of collective action (and in contrast with Raynond
Basin), was the size of the user group. By the m d-1940s,
approxi mately 700 persons owned wells in Wst Basin. Now, not all of

those well owners were actively producing water from the Basin --
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indeed, a nmjority of them were not. But each was at least a
potential producer, one who could conceivably add to the demands
pl aced upon the resource and who thus would sonehow have to be
accounted for if restrictions were to be placed upon denand. As for
active producers, there were 279 of themin 1950, (45) nearly ten
times as many as in the Raynond Basin case when litigation began
t here. The existence of a nmuch larger group of users in Wst Basin
neant that each of the steps they would have to take in resolving
their problens would be nmore difficult, nore expensive, or both.

In addition to the size of the user group there was the size of
the resource. As noted earlier, Wst Basin is roughly four tines the
size of Raynond Basin. Users in the Inglewod area resided six cities
and nearly an hour's drive away from users in Long Beach or
W I mi ngt on. The larger size of West Basin made it nore likely that
users at one end would fail or refuse to acknow edge that they even
shared a water supply with users at the other end. Further, the size
of the Basin nmade it nore difficult and costly to gather information
about the resource and use patterns.

This difficulty was conmpounded by the low visibility of the
resource. O course, all groundwater basins by definition suffer from
low visibility. This general inclination was aggravated in the West
Basin case by the fact that at each end of the Basin, boundary
definitions becone sonmewhat arbitrary, since neither the Ballona
Escarpnent nor the Orange County line is a firmhydrologic divide. In
such a case, boundary definitions thenselves can becone sources of

di spute anong users.

West Basin water users, like those in the Raynond Basin, faced an
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obstacle to successful collective action in the institutional setting
of their actions, as well as the physical setting. The institutional
obstacle was the incentive structure built into California water |aw
prior to 1950. Since the status and substance of the California | aw
of water rights has been detailed at length in the previous chapter on
Raynond Basin, only a few observations are needed here. Because of
the definition of rights to the use of water established in California
law, West Basin water users faced incentives to wthdraw as nuch water
as they could while also facing incentives to refrain as long as
possible from engaging in a determnation of their rights. Maxi mum
possible withdrawal of water was the way to either protect an
overlying or appropriative claimor to perfect a prescriptive claim
The senior water producers in the Basin -- the older private water
conpanies and the cities -- were not induced to incur the costs of
adj udi cation, since they reasoned that they had long since perfected
rights to the water they were w thdraw ng. Adj udi cati on woul d not
bring them any nore water, and would cost them considerably in tine
and finances. The newer water producers, such as the oil conpanies,
plus those older producers who were increasing their production,
actually faced an incentive to defer a determination of rights as |ong
as possible in order to perfect clains to their new or expanded
production. (46)

The West Basin situation also exhibited some characteristics
favorable to collective action. Wiile the structure of California
water rights law was an obstacle to collective action, the
availability of the California court systemwas an advantage, as it

was in the Raynond Basin. The availability of the courts, especially
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with their equity powers, gave water users a capacity for engaging in
i nformation-gathering and sharing, making assignments of shares, and
maki ng those assignments enforceable.

But nore to the point, the West Basin water users had an advantage
that the Raynond Basin users did not have, at least with reference to
water |law and the use of the courts. The West Basin water users had
the exanple of the Raynond Basin action to follow  Raynond Basin and
West Basin are not physically interconnected, except in rather renote
senses (streans that flow out of the Raynbnd Basin area eventually
find their way into the Los Angeles and San Gabriel rivers, for
i nstance, though these rivers do not directly recharge the West
Basin). They were, however, sufficiently close that the news of what
was happening in Raynmond Basin was well attended to by West Basin
actors, who did in fact pattern sone of their own actions after the

Raynond case. (47)

The West Basin situation had other favorable circunstances, as
well. Though hardly a desirable state of affairs, the condition of
the resource was a favorable spur to collective action in Wst Basin.
As described in the previous Section, the problens of West Basin grew
to be extreme and did so quickly. Water levels fell not by feet but
by tens of feet in just a few years. Sea water flooded in by the
t housands of acre-feet each year. The Pacific's invasion of West
Basin nearly destroyed it, but it served also as "the stimulus which
evoked the efforts of entrepeneurs to seek... solutions to their
comon problem" (48) \West Basin was also a "downstreanl resource,
first to experience supply depletion and contamination and nost

exposed to the adverse consequences of others' actions, and thus nore
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likely to be the locus of action.

Anot her favorable circunstance for West Basin water users was the
distribution of interests within the user group. Wile the size of
the user group was an obstacle, the distribution of interests was such
that a relatively snmall nunber of najor water producers accounted for
a large proportion of the water produced from the Basin. West Basin
was not in as advantageous position as Raynond Basin, with one clearly
pr edom nant individual producer. Neverthel ess, in 1950, when there
were 279 active producers in the Basin, 19 of these producers
accounted for 68,601 acre-feet (84 percent) of all of the production
from the Basin that year. (49) This snaller group, if they could

control their actions, could effectively control the denands pl aced

upon the resource. There was, in other words, a mininal effective set

| ess than one-tenth the size of the entire group.

West Basin was also favored by the wealth and relative stability
of its user group. After the introduction to the area of the oi
conpani es, the set of mmjor producers renained stable, even though use
of the ground water supply continued to increase rapidly. This aided
in the establishment of conmunication arenas, col l ective
deci si on- naki ng nechani sns, and nonitoring of behavior (at |east of
the maj or producers). In addition, this set of major producers was
conposed of oil conpanies, large water service conpanies, and
muni ci palities, each of which was relatively well positioned to bear
sone of the costs of infornation-gathering, comunication, and
deci sion-nmaking involved in the process of resolving a commobns
problem Indeed, it was their exploitation of this very resource that

had brought the conpanies considerable wealth and the cities
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consi derabl e revenue bases that they were then able to draw upon in

fenedying the effects of their past actions. (50)

B.2. Early Responses: Inports, Reports, and the First Meetings

On the basis of the above description of the setting for action in
West Basin, one would expect that the cities, the major water service
conpanies, and the larger industrial firnms in the area would initiate
the first responses to the problens in Wst Basin. That was indeed
the case. The early steps of these actors were |argely uncoordi nated
and self-seeking, but they becanme part of the groundwork on which
|ater actions would be built.

By the 1920s, water producers in West Basin were aware that
sonet hing was going on. They did not and could not know the extent of
annual repl enishnment of the basin or the total volunme of wthdrawals;
but they could see evidence of the beginning of overdraft conditions
in the falling water levels of their owmn wells. (51) The industria
firms along the coast were anong the first to becone concerned, as
wat er engineers in those firns observed not only water |evel declines,
but the beginnings of salt-water intrusion. These engineers reported
their concerns to managenent personnel, (52) but at that tine there
was little the industrial firns could do about water supply problens
other than shut down brackish wells and construct new ones in other
| ocati ons.

The cities were the first to take actions concerning the Iocal
water supply, as their personnel cane to share the fears of the
conpani es about the long-term prospects for Basin water. As we have

already noted, the Gty of Los Angeles (small parts of which extend
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into West Basin) had constructed an aqueduct to the Onmens River Valley
to obtain for itself a supplemental source of water supply. Los
Angel es' inports of Oaens River water began in 1913.

Then, Los Angeles and other cities in the area, |ed by Pasadena,
organized to form the Metropolitan Water District of Southern
California (MAD) in 1928. Also anong the original nenber cities of
MAD were sone West Basin cities: Long Beach, Torrance, and Conpton
(which is mainly located in Central Basin, but produces water on both
sides of the Uplift). As with the action of Pasadena in the Raynond
Basin case, these cities did not tax thenselves to obtain an inported
supply through MAD for the benefit of West Basin generally, but for
their own self-interest. Nonetheless, to the extent that their action
in obtaining an additional water supply for thenselves allowed themto
| ater ease their denmands on West Basin ground water, this action was
part of the groundwork that aided later actions to preserve the Basin.
The first deliveries of MAD inported water arrived in Los Angeles

County in 1941.

One of the first activities of the new y-formed MAD was a study of
the water supply conditions in the Los Angeles area. \Witer engineer
H P. Vail conducted the study and reported to MAD in 1929 on the issue
of declining water levels and the deterioration of ground water
quality, especially in the El Segundo area. He concluded that the
source of the ground water contanination was indeed the Pacific Ccean,
novi ng bel ow ground into the équifers of West Basin. (53) The Gty of
I ngl ewood comi ssioned its own study of its water supp[y situation in
1931. Arthur Cory reported to the Gty that it faced serious

I ong-term dangers from falling underground water levels and from the
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encroachnent of deterioration in water quality. (54)

Another study of the Coastal Plain's water conditions was
conducted by the State of California's Division of Water Resources of
the Department of Public Works in 1930, with a report published in
1934. This report included, anong other things, a map of the Coastal
Plain area showing the extent of sea water intrusion at that tine,
plus the current and planned activities of the Los Angeles County
Fl ood Control District (LACFCD) with regard to the Los Angel es and San
Gabriel Rivers. That map is reproduced here as Map 6-5.

The Flood Control District, as one would guess, was principally
charged with preventing the further flooding of the Coastal Plain area
by these Rivers during the winter storns and wet years. As part of
the flood control plan, the LACFCD was engaged in the process of
straightening the Rivers' channels and lining themw th concrete
(which, of course, served largely to elimnate them as sources of
repl eni shnent to the Coastal Plain water basins). However, the LACFCD
was al so charged with maxi mum possi bl e conservation of waters within
the District, and so was concerned with problens of dimnnished |Iocal
suppl i es. The District thus planned the construction of water
spreadi ng grounds along the sides of the River channels (see Map 6-5),
into which storm flows would be diverted for percolation into the
ground wat er system Spreadi ng of local flood waters.began in 1937.
(55)

The concern of the Los Angeles County Flood Control District with
the problens of |ocal water supply continued through the end of the
1930s and into the early 1940s. |In July 1942, The Chief Engineer of

the LACFCD wote a letter to the Gty Engineer of Mnhattan Beach,
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indicating that there had been such an increase in the saline content

of water produced at one of the wells in the Manhattan Beach area that

the District was interested in investigating the cause. After their

correspondence, these two nen undertook contacts w th other producers
in the area. The LACFCD Chief Engineer wote letters to several West

Basin producers alerting them to the possibility of salt water

cont am nati on. The Gty Engineer for Manhattan Beach invited

representatives fromthe other cities in Wst Basin to a neeting to

di scuss the possible problem

There was no interest and no

at t endance.

The LACFCD then sponsored a conference in March 1943 for all of

the municipalities and the Chanbers of Commerce in West Basin. This

was sufficiently well attended, especially by city representatives,

that a conmmittee was fornmed to organize and fund an investigation of

the problems of the area. This comittee, the West Basin Survey
Conmittee, arranged for the United States Ceol ogical Survey to conduct
a study, financed by contributions from Inglewod, Redondo Beach,

Manhat t an Beach, El Segundo,

Hawt horne, CQulver Cty, Gardena, Hernpsa

Beach, and Pal os Verdes Estates. (56)

Only Torrance and Long Beach
did not participate.

After the initial progress report of the United States Ceol ogical

Survey, the West Basin Survey Committee sponsored a series of meetings

t hroughout 1944 with representatives of

the local industrial concerns

and private and public water service conpanies. Representatives of

the State Departnent of Water Reources and the County Flood Control

District also attended. The involvenent of the industrial users and
the water service conpanies was formalized in the Spring of 1945 by
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the replacenent of the Wst Basin Survey Conmittee with the

br oader - based West Basin G ound Water Conservation G oup.

The West Basin Gound WAater Conservation Goup appointed a Ways

and Means Conmittee to serve as a snaller investigatory body, to build

upon the U.S. Geological Survey findings and produce a conprehensive

report on the water supply and water quality problens for the G oup.

(57) The Ways and Means Conmittee net twice per nonth fromMarch to

Sept enber of 1945. The report it produced in Septenber 1945 was

di stributed throughout the Basin, represented the views of |ocal water

producers while incorporating data fromthe federal, state, and county

investigations that had preceded it, and contained alarmng

concl usi ons. The Ways and Means Report estimated the overdraft on

West Basin at the time at 37,000 acre-feet per year, described the

| andwar d- sl opi ng hydraulic gradient that had been created within the

Basin, indicated that under such conditions ocean water could be

expected to flow into the Basin in ever greater quantities to nmake up

the overdraft, and warned that remedial measures would be costly in

time, effort, and expense. (58) The Report also contained a map of

West Basin, which provided producers with a shared picture of their

out"” of the Basin.

resource and of who was "in" and who was

Wth the exception of Torrance and Long Beach, which were securing

their own inported supplies, all of the other Wst Basin water

producers who received the Ways and Means Report were dependent upon

the ground water to neet their needs. As of 1945, these producers

faced the prospect that the water supply on which they depended was

already threatened and getting worse fast. From Sept enber 1945 on,

efforts proceeded on several fronts to address Wst Basin's probl ens.

L
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The first of these was the effort to get sone other source of water.

B.3. Securing an Additional Supply

By 1945, the Cities of Los Angeles, Torrance, and Long Beach were
already inporting water into West Basin fromthe Oaxens River and the
Colorado River. In addition, a couple of the private water conpanies,
Dom nguez Water Corporation and Southern California Water Conpany,
were "inporting" water from Central Basin, conveying water punped on
the eastern side of the Uplift to the western side. (59) But the
majority of water used in West Basin was still being produced from
underground, and the majority of water producers in Wst Basin had no
ot her source.

Anong the conclusions of the Ways and Means Committee's report was
that there was an imediate need for a supplenental supply of water to
West  Basi n. Such a supplenental supply could cone from reclai med

waste water or Colorado River water through the MAD, or both. The

Committee Report recommended that a new organization of all West Basin
wat er producers be formed, with a paid executive and the ability to

assess dues fromnenbers, for the purpose of conducting the effort to
address the overdraft problem }

On February 14, 1946, the last neeting of the Ways and Means

Committee of the West Basin G ound Water Conservation G oup was held, j
for the specific purpose of disbanding the Conmittee and the G oup, to 4
be superseded by the West Basin Water Association (WBWA). Articles of
Associ ation for the proposed WBWA had been drafted by attorney Kenneth
Wight, whose services were retained by the California Water Service

Company. (60) M. Wight, it nay be recalled, was the attorney for i




several of the parties in the Raynond Basin litigation, judgnent in

whi ch had just been rendered in accordance with the Stipulation anbng
the parties that M. Wight had engi neered.

The conbination of the Ways and Means Committee Report with the
apparently successful action in the Raynond Basin case pronpted twenty
charter nenbers to sign the Articles of Association and formthe Wst
Basin Water Association. The beach cities, the oil conpanies, and the
private water service conpanies were the principal charter menbers and
the main notivating influences in the WBWA during its first two years.
(61) Gven their location, dependence on the resource, and exposure
to the problenms of the Basin, this composition is what we would
expect. The inland cities of Inglewod, Haw horne, and Torrance did
not join VBWA at the outset.

The West Basin Water Association appointed an Executive Committee
to conduct the ongoing affairs of the Association. The Executive
Committee has nine menbers -- three from industry, three from the
cities, and three fromprivate water conpanies. The Association also
created the paid position of Executive Secretary. This Executive
Secretary and one part-tine clerical staff nenber conducted the daily
affairs of the WBWA out of a small office throughout the period of
resol uti on of West Basin's probl ens.

The Association financed its activities through dues paid by the
nmenbers. The arrangenment for sharing the costs of the Association
reflected the distribution of interests in the Basin anong VBWA
menbers. Menbers paid a share of the Association's budget based on
their production of ground water. Mermbers' statenents of their own

production were used intially for apportioning dues. The incentive in
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such a system to understate production was offset by the collective
deci si on-maki ng procedure adopted by the WBWA. Votes on Association
concerns were also apportioned on the basis of stated ground water
producti on. Instead of "one man, one vote", the WBWA used a wei ght ed
representation system wth nmenbers controlling a nunber of votes
reflecting their proportion of total extractions. This voting rule
built in a counter-incentive to overstate production. Thus, if
menbers understated production, they lost votes; if they overstated

production, they |ost noney.

The Association operated on two principles: decision-naking by
consensus, and the guiding criterion that all Association nmenbers
shoul d continue to derive some ongoing benefit fromthe Basin. (62)
Throughout the forty years of its operation, this private Association
"provided a neans whereby people representing conflicting interests
coul d discuss nutual problens and search for satisfactory solutions,
[and] the Association has developed its own formal structure which
insured the continuation of sustained negotiation and conmuni cation by
all affected parties." (63)

For menbers of the Association, who had heavy investments in their
location in Wst Basin and who anticipated a long future need for
water, mning the Basin yielded a short-run payoff. A greater
| ong-run advantage was to be gained if some other source of water
could be used for a base supply while West Basin's ground water was
preserved for peaking use. This would necessitate reduction in
punmping from the Basin, of course, but that reduction was not
necessarily the first step to be taken. Association nenbers felt that

securing the additional supply of water had to cone first, since water
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producers would not likely cooperate, in reducing their wthdrawals
fromthe Basin until they had an alternative source of supply. (64)
O the possibilities for such an alternative source, "menbership in
the Metropolitan Water District with access to Colorado River water
appeared to be the nost feasible fromtechnical, legal, and economc
consi derations." (65)

"Most feasible" is not the sane thing as "easy". Acquisition of
MAD inmports would require annexation of territory in the Basin to the
MAD, since MAD was and is partially financed by ad val orem property
t axes. MAD was quite interested in having nore consumers in West
Basin. The construction and operation of the Col orado Ri ver Aqueduct
was an extremely costly venture. MAD s territorial reach and water
sales were not providing the District with sufficient revenues. MAD
needed nore taxpayers and nore water buyers, not only to neet its

financial obligations but also to perfect its claimto over a nmllion

acre-feet per year of Colorado River water. As of 1945, MAD was
selling only about 32,000 acre-feet, less than 3 percent of its full
claim (66)

However, MAD was not interested in allowing the cities in Wst
Basin to annex one at a tinme, even though it was possible for themto
do so. Each nenber agency of MAD receives a weighted representation
on the District's Board in proportion to its share of water sales.
The MAD Directors were not interested in diluting the nunber of
persons on the Board with menbers representing relatively tiny
constituencies, though they were interested in having the West Basin

area as a whol e annex to MAD.

Annexi ng West Basin to MAD as a whole would require a three-step

|

]
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process. First, the area in Wst Basin to be annexed woul d have to be
defined and a Minicipal Water District created to cover that
territory. The creation of such a District would be dependent upon a
vote of the residents therein. Second, the area within the Minici pal
Water District would have to vote to annex to MAD. Third, MAD woul d
have to vote to approve the annexation.

Voters within the various cities of West Basin would have to vote
to tax thensel ves twice. They woul d have to vote for a nunicipal
water district that would finance its operations and facilities for
purchases of MAD inported water through a property tax. Then t hey
woul d have to vote to be included within MAD' s taxable territory,
since MAD financed its construction and part of its operations through
the property tax. Cetting all of West Basin (except Torrance, Long
Beach, and the parts of Los Angeles, of course, since they were
already in MAD) to take these steps -- or, at least, amjority of the
people in Wst Basin to do so -- would, in the view of the
Associ ation, be a delicate process, and would take some tine, for
consensus-bui l ding and voter education concerning the extent and
gravity of West Basin's problens.

Such tine was not forthcom ng. A local politician, perhaps
wel |l -intentioned but also seeking to enhance his own recognition,
sei zed upon the water issue as his vehicle for self-pronotion. As the
West Basin Water Association was getting underway, Los Angeles County
Supervi sor Raynond Darby organized the Southwest Water Fact-Finding
Conmi t t ee. That Committee issued a report of its findings in the
sumer of 1946, and proposed the creation of a nunicipal water

district for the entire Wst Basin area, even as the WBWA was




beginning to study the issue. By Septenber of 1946, the Darby

Committee had been reorganized and re-nanmed the "Wst Basin Canpaign
Conmittee" and enbarked upon the process of organizing a special
election to formthe West Basin Minicipal Water District. (67)

Real i zing that a Municipal Water District would have to be created
for West Basin, the West Basin Water Association reluctantly agreed to
support the Darby effort, even though the needed consensus had not
been devel oped and the el ection seened highly problematic. The inland
conmuni ties, which had not yet been reached by the intruding sea
water, were not yet ready to support a plan to be taxed for what they
perceived as a benefit primarily to the coastal towns. Political
| eaders of inland cities, such as the Mayor and Council of the Gty of
I ngl ewood, actively canpaigned in opposition to the formation of the
District. Nonet hel ess, enough petition signatures were collected to
present to the Los Angeles County Board of Supervisors to warrant
hol ding a special election on the issue, which was scheduled for
January 14, 1947, less than a year after the WBWA had been formed. As
expected, the inland communities voted agai nst the proposed West Basin
Muni ci pal Water District. The beach communities voted for it.
Overall, the "no" votes outweighed the "yes" votes, and the District

was defeated. The election had divided Wst Basin against itself.

Recogni zing the heavy support in the beach comunities for the
formation of a rmunicipal water district, and with the need for a
suppl enental source growing nore urgent all the tinme, the WBWA set to
work on a new District and a new el ection. They drew up boundaries
for a West Basin Minicipal Water District that specifically excluded

the inland communities of 1nglewod, Haw horne, Gardena, and the




Dom nguez area. The new District included the cities of El Segundo,
Manhat t an Beach, Hernpbsa Beach, Redondo Beach, Pal os Verdes Estates,
and thirteen adjacent unincorporated areas. (68) Petitions were again
circulated, signatures collected and presented to the County Board,
and a second special election was schedul ed for November 25, 1947.
This time, the snaller District received overwhel m ng voter support;

the vote was 8-to-1 in favor of formation.

The new y-fornmed West Basin Minicipal Water District (WBMAD) then
began the twin processes of petitioning MAD for approval of annexation
and organi zing another special election within the District to obtain
the voters' approval of annexation to MAD. MAD s Board unani nously
voted to grant annexation on March 26, 1948, provided that voter
approval within the District was secured by the end of the year. The
special election within the West Basin Minicipal Water District for
annexation to Metropolitan was quickly organized and held on June 8,
1948. The vote anmong the residents to annex to MAD was al so heavily
favorable -- 15 voters supported annexation for each one who voted
against it. Annexation proceedings were fornmally conpleted on July
23, 1948. Part of West Basin had secured its supplemental supply.
Col orado River water deliveries began during 1949: MAD sold water to
WBMAD, which retailed it to the conponent cities, water service
conpani es, industrial users, etc.

Over the course of the next four years, the inland cities began to
recogni ze nore acutely their own need for an additional supply. The
Gty of Gardena requested annexation to the VWBMAD al nost imedi ately,
and annexed by special election on Novenber 15, 1948. At the

begi nning of 1949, just six nonths after the formation of the snaller




WBMAD, the Mayor of Inglewood, who had canpai gned against the

formation of a District includi ng his Cty, asked the VBMAD Board of
Directors to annex Inglewod to the District so that the Gty could
al so have access to MAD water. Annexation of I|nglewod was conpl et ed
in June of 1952, and the Cty of Inglewood joined the West Basin Water
Association at the same tine. The Domi nguez area annexed to WBMAD on
Cctober 16, 1952. And finally, the Gty of Hawthorne annexed to the
West Basin Minicipal Water District on Cctober 23, 1953. By the end
of 1953, the West Basin Minicipal Water District included basically
the same area as had originally been proposed in January 1947 in the
election that had failed to carry. (69) Virtually all of Wst Basin
had obtai ned access to a supplemental supply of water that woul d make

it possible for themto rely less on the underground supply.

B.4. Curtailment of Demand: The West Basin Adjudication

The trial court judgment in the Raynond Basin case was issued in
1945 on the basis of the stipulation of the parties worked out over
the previous two years. In West Basin, the Ways and Means Committee
Report was issued in Septenber of the same year. The Committee's
Report reflected the sense of nmany nenbers of the West Basin G ound
Water Conservation Goup that an adjudication of rights simlar to
that conducted in Raynond Basin woul d be necessary in West Basin for
effective reduction of demand to occur. The Ways and Means Report
detailed for the West Basin producers the procedure to be followed in
pursui ng such an adjudication. (70)

Just as with the securing of an inported supply, however, the

process of curtailnment of demand got off to a nuch quicker start than
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nost of the West Basin producers anticipated. The California Water
Service Conpany informed its attorney, Kenneth Wight, even before the
i ssuance of the Ways and Means Conmittee Report that it was interested
in initiating a Raynond-type litigation in West Basin. M. Wight,
havi ng observed the energy and finances expended by the Gty of
Pasadena as the sole plaintiff in the Raynond Basin case, advised the
Conmpany not to go it alone. (71) This slowed the Conpany only
slightly, as it found two other appropriators to join in as
plaintiffs.

On Cctober 24, 1945, just one nonth after the publication of the
Ways and Means Committee Report, the California Water Service Conpany,
along with the Gty of Torrance and the Pal os Verdes Water Conpany,
filed a conplaint in the Superior Court of the State of California in
and for the County of Los Angeles against 151 naned defendants and
several hundred unnaned defendants. The conplaint sought an
adj udi cation'of rights to the ground waters of West Basin. (72) Case

Nunber 506806, California Water Service Conpany et al. v. Gty of

Conpton et al, occupied the Superior Court docket for the next sixteen

years.

Thus, for a second time, before the West Basin Water Association
was even off the ground, action had been initiated to which the
Association then had to respond. In early 1946, the new y-fornmed
Associ ation organi zed an Engi neering Advisory Committee to aid in data
collection to support the adjudication. The Advisory Comittee
consi sted of seventeen engineers representing water conpanies and
utilities, industrial users, and the cities, plus one representative

fromthe County of Los Angeles and one fromthe Gty of Los Angel es'
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Department of Water and Power. (73) The Engi neering Advisory
Committee adopted the role of assisting the State of California
Department of Public Works, Division of Water Resources, after Judge
Arnol d Praeger ordered that a reference be made in the case to the

Division to act as Referee, as had been done in Pasadena v. Al hanbra.

This O der of Reference was nade by Judge Praeger on July 26, 1946.
The Draft Report of the Division of Water Resources as Referee was
not filed with the Court and presented to the parties until February
of 1952. In the interim based on prelimnary findings reported by
the Division to Judge Praeger, the Judge issued an order on Novenber
9, 1949, that 340 additional naned parties be added to the suit. This
was acconplished by an amended conplaint filed by the plaintiffs on
Decenber 5, 1949, which also supplied the contention that the rights
and clainms of each and every party were adverse to the rights and
clains of each and every other party, (74) as this had becone an issue

raised in the appeal of the Raynond Basin case.

The Raynond Basin case was finally conpleted in 1950 when the
California Suprene Court in essence upheld the trial court judgnent of
1945, Kenneth Wight discussed the outcone of the case with the
Executive Committee of the West Basin Water Association. "He said it
could be relied upon in forecasting the probable decision with respect
to the pendi ng West Basin adjudication". (75)

What coul d not be forecast was the findings and reconmendati ons of
the Referee's Report, which was issued in draft formin February 1952
and in final formin Septenber 1952. The Report contained 175 pages
of text, plus 14 volumes of basic data. The Referee found that

overdraft had commenced in earnest in 1920 and grown progressively
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worse thereafter, and that the Basin would suffer substantial and
irreparable injury as a result. (76) The Referee reported that
aggregate groundwater extractions had reached 90,000 acre-feet per
year, while fresh-water replenishnment to the Basin across the Uplift
had averaged 24,400 acre-feet per year from 1930 through 1949.

Most striking was the recomendation concerning punping
[imtations. The Referee Report reconmended "that production in the
basin should be initially linmted to 30,000 acre-feet per year, and
that changes in such quantity should be nmade from tine to tine as
changes in conditions in the basin and in adjoining areas, or as data
and information as to the effect of regulation of production may
require." (77)

This recommendation, given that by 1952 punping from West Basin
had reached 90,000 acre-feet, represented a reduction of two-thirds by
the water producers in the Basin. This was a nuch nore drastic
curtail nent than the 25 percent cutback in the Raynmond Basin case.
Most of the large water producers were alarned at the prospect of
cutting back on their use of ground water by two-thirds. (78) They
voiced their concerns within the Wst Basin Water Association.
Subsequently the Association voted to form a legal settlenent
committee to tr.y to find a negotiated settlement anong the producers
that would be nore generally acceptable. The Referee Report "was a
great motivator". (79) If the producers did not work out some other
settlenent, the judge mght well adopt the Referee's recomendation
and order a two-thirds reduction.

The Settlement Committee was established in Novenber 1952, and

consisted of five attorneys and five engineers. One of the attorneys




273

was Kenneth Wight, who was the principal architect of the Raynond
Basin stipul ation. Shortly after the Settlenment Conmmittee began its
work, M. Wight becane ill. The work of the Conmittee proceeded,
drafting a stipulation patterned after the one in the Raynond case,
with M. Wight's occasional participation. A draft was conpleted in
the fall of 1953, and at about that tine Kenneth Wight died. (80)
H s assistant, attorney Ralph Helm took over as the attorney for
WBMAD, WBWA, and several of the parties to the litigation, so

considerable continuity in the process was maintained.

The draft of the stipulation was circul ated anong the major water
producers, but there was no new action on it until May 1954, at which
time a revised draft was subnmitted. Discussion of this revised draft
ensued, and at the neeting of the Settlenent Committee on July 14,
1954, it was decided to submt the revised proposal to the parties as
an Interim Agreenent for the curtailment of punping during the
pendency of the litigation.

The Interim Agreenent provided for a 25 percent cutback in
extractions by the signatory parties, which would essentially split
the difference between the 90,000 acre-feet then being punped and the
30,000 acre-feet recomended in the Referee Report. The Agreenent
defined for each party to the litigation a "Prescriptive Right, 1949",
whi ch was "the highest continuous production of water by each user for
beneficial use in any five-year period prior to Cctober 1, 1949, as to
which there was no cessation of use by it during any subsequent
continuous five-year period prior to Cctober 1, 1949." (81) For the
472 litigants, the proposed Agreement |isted their "Prescriptive

Ri ght, 1949", which totalled 67,788.8 acre-feet.
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The proposed Agreenent then stated that each signator would agree
to cut back production to the amount of its "Prescriptive Right,
1949", provided that the Agreement woul d only become effective against
all signators once parties having 70 percent of the total
"Prescriptive Right, 1949" had signed. The InterimAgreenent was, in
other words, a contingent contract. No one who signed it conmtted to
a cut back unless there woul d be enough cutbacks to effectively inprove

conditions in the Basin.

Under those conditions, signatures were gained fairly rapidly.
The willingness of parties to sign was further facilitated by an
Amendnent to the California Water Code passed in 1951, and supported
by the WBWA, which provided that no ground water producer would
forfeit ground water rights by reducing punping and using an inported
supply instead. (82) Wth these protections --no loss of right and
no cutback unless enough others did so -- 46 producers with over 75
percent of the total "Prescriptive Right, 1949" had signed the
proposed Interim Agreenment by the begi nning of 1955. (83) The Court
was then petitioned to nake an ex parte order approving the Interim
Agreenent and requiring the signators to abide thereby for the
duration of the litigation. By the time of the judge's order on
February 16, 1955, 50 parties with over 80 percent of the

"Prescriptive Right, 1949" had signed the Agreenent.

The Interim Agreenent took effect on March 1, 1955. In addition
to the cutback in production, the Agreement also followed the pattern
of the Raynond Basin stipulation in nanming the State's Division of
Water Resources to act as VWaternmaster to nonitor parties' water

production and their conpliance with the Agreenent. In a governnental
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reorgani zation, the new y-established Departnent of Water Resources

assuned the Waternaster responsibilities as successor to the Division
in 1956. The Division established the West Coast Basin \Watermaster

Service Area effective March 1, 1955, and began to conduct the sane

activities it conducted as Waternmaster in the Raynmond Basin:

mai nt enance of records, issuance of reports, testing of nmeters used to
measur e production, apportionment of costs anong parties in accordance
with their "Prescriptive R ght, 1949", and administration of a Water

Exchange Pool .

As in the Raynond Basin Judgnent, the costs of the Waternaster
Service for nonitoring the InterimAgreenent vvére paid one-half by the
State of California and one-half by the parties. The half paid by the
parties was apportioned anong them on the basis of their "Prescriptive
Ri ght, 1949". The total budget and expenditures of the Waternaster
for West Basin are shown in Table 6-2.

The Water Exchange Pool worked in the same way as the one
established in Raynond Basin. Parties were required to offer for
exchange the amount of water by which the parties' rights to grbund
wat er exceeded one-half the estimated total water use required by the
party in the coming fiscal year, provided the party was able to
repl ace that anmount with some other source of supply. Water was to be
offered at the replacenent cost or |ess. In addition, parties may
voluntarily offer nore water than this to the pool at a cost not
exceeding WBMAD's cost for inported water. Parties w thout
connections to a supplenental supply, or whose needs exceed their
rights plus the availability to them of inported supplies then request

additional punping rights through the Exchange Pool, and the
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TABLE 6-2

West Basin Watermaster Annual Budget and Total Expenditures, 1956-1985

Expendi t ur es Expendi t ur es
Tot al Tot al per Acre- Foot per Acre- Foot

Wat er rast er Wt er nast er of G oundwat er of Tota
Year Budget Expendi t ur es Extractions * Water Use *
1956 $ 23,308 $ 19,722 $ 0.37 $ 0.12
1957 N A N A N A N A
1958 22,378 17,114 0.33 0.09
1959 23, 500 17, 620 0.34 0.09
1960 29, 694 16, 507 0.31 0.08
1961 30, 526 23, 123 0. 43 0.11
1962 30, 196 34, 180 0. 58 0.16
1963 48, 284 24,784 0. 42 0.11
1964 40, 326 25, 403 0. 42 0.11
1965 44, 852 39, 143 0. 66 0.13
1966 42,875 39, 707 0.65 0.14
1967 33, 640 26, 644 0.43 0. 09
1968 39, 234 39, 620 0.64 0.14
1969 36, 670 26, 971 0. 44 0.09
1970 41, 342 34, 810 0. 56 0.11
1971 40, 432 42,275 0.69 0.14
1972 44,843 47, 547 0.73 0.15
1973 46, 255 44, 947 0.74 0.15
1974 48,122 45, 406 0.83 0.15
1975 49, 014 49, 821 0. 88 0.17
1976 52, 500 61, 819 1.04 0.20
1977 58, 276 59, 942 1.00 0.21
1978 65, 086 68, 038 1.17 0.24
1979 69, 170 72,942 1.26 0.25
1980 88, 095 79, 032 1.38 0. 26
1981 106, 262 103, 075 1.79 0.33
1982 123, 240 118, 998 2.07 0.39
1983 126, 800 120, 099 2.09 0. 38
1984 131, 882 127,794 2.40 0.39
1985 151, 800 157,101 3.05 0. 48

*.- By parties to Watermaster Service

Source: West Basin Waternaster Reports, 1956-1985
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Wat ermaster allocates water offered anong those requesting it, taking
the |east expensive water first. In this way, those with surface
connections are reinbursed for their higher cost in taking inported
water while those with insufficient or no access to inported water are
able to neet their needs through ground water extractions in excess of
their right. The operation of the Exchange Pool in West Basin since
the fiscal year 1955-56 is illustrated in Table 6-3

As the operation of the Interim Agreement was underway, new
parties signed and cane under the provisions of the Agreenent, while
others sold their rights to other signators. The total nunber of
parties under Watermaster service declined overall during the
operation of the InterimAgreenent because of this consolidation. The
parties to the Agreenent consistently extracted less than their total
"Prescriptive Right, 1949", so it would appear that the 25 percent
reducti on under the Agreenent was not too difficult to neet. (84)
There were a few overextractions, but only one signator overextracted
in excess of the allowed 10 percent for nobre than one year wthout

maki ng up the debit in the follow ng year. (85)

By the close of fiscal year 1957-58, there were 44 parties under
Wat er mast er Service, whose total "Prescriptive R ght, 1949" was 56, 491
acre-feet, or 83 percent of the total calculated for all the Wst
Basin litigants. (86) The reduction in total groundwater extractions
brought about by their curtailnment under the Interim Agreement may be
readily observed by referring to Figure 6-1 or by a | ook back at Table
6- 1. In the report of the Watermaster for the 1957-58 year, it was
noted that water levels in the nobst damaged parts of the Basin (the

south and southwest) had recovered five to ten feet since the first




TABLE 6-3

West Basin Water Exchange Pool, 1956-1985

Exchange Water Exchange »Wter Average Cost

Year Ofered Recei ved per Acre- Foot
1956 5, 526 772 $22. 30
1957 6, 227 540 20. 58
1958 3, 905 654 21. 90
1959 5, 543 488 23.04
1960 3,922 310 21. 90
1961 3,927 217 19. 00
1962 2,700 442 14. 91
1963 3,050 467 13. 16
1964 4, 005 570 11. 42
1965 4,034 847 11. 92
1966 3,610 529 13. 80
1967 2, 836 335 13. 97
1968 4,779 415 14. 00
1969 3,047 529 13. 28
1970 4, 335 508 13. 50
1971 1, 832 551 14. 22
1972 2, 500 376 19. 87
1973 2,238 434 23. 31
1974 2, 518 486 27. 73
1975 4,424 504 34. 60
1976 5,, 843 509 35. 08
1977 7,, 057 402 33. 76
1978 3,, 458 421 32. 49
1979 3, 768 367 33. 48
1980 5,, 509 520 35. 97
1981 5, 328 250 36. 17
1982 1, 772 265 35. 00
1983 2,270 64 40. 00
1984 2., 804 288 44. 41
1985 2,381 477 69.. 54

Source: West Basin Waternaster Reports, 1956-1985
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year of operation under the Agreement (87). These inprovements were
realized even though southern California was in the mddle of the
23-year drought cycle that |asted from 1945 through 1967.
In 1956, the investigation by the Referee was about six years old
(data collection had ended with 1950), and parties had been operating
under the InterimAgreenent for one year. The Wst Basin adjudication
was noving toward trial, apparently snoothly. A trial date was
established for Novenber 13, 1956. However, some of the parties were
concerned about the increasing age of the Referee's Report, for three
reasons. First, the Report was still the only conprehensive factual
basis available to the Judge, and it contained that troublesone
reconmendati on that punping be curtailed to 30,000 acre-feet. Second,
parties who had signed the Interi mAgreenent were concerned about the
behavi or of the non-signers since 1950; if their extractions had
increased greatly and if the Judge chose some year other than 1949 as
the benchmark for deternmination of rights, non-signers mnight have
gai ned sone benefit in the neantime. Third, parties were concerned
about new punpers, entities which had begun extracting water since the
litigation was filed in 1945, and especially since the investigation
peri od.

In the fall of 1956, as the trial date grew nearer, a mgjority of
the maj or producers petitioned Judge Praeger to nake a second O der of
Reference. (88) This second reference was to extend and update the
original reference, investigating the physical facts from Cctober 1,
1950, through Septenber 30, 1956. (89) The trial of the West Basin
case was postponed, and on Novenmber 20, 1956, Judge Praeger signed an

O der of Reference Continuance. The Reference was nmde to the
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California State Water Rights Board, which had been made the statutory

successor to the Division of Water Resources for court reference

procedures at the sanme tine that the Departnent of Water Resources had

been made the successor

to the Division's Watermaster functions. (90)
However, in light of the experience and expertise of the Division's
personnel with the Raynond and West Basin references and the fact that

the Division's personnel were now largely the Departnent's personnel,

the new State Water

Rights Board executed a contract with the

Department of Water Resources to performthe investigation,

t hough the

Board renmined nonmnally the Referee for

the reference continuance.

(91)

Wth the reference continuance, trial would probably be put off

for a few years. As an interimnove to prevent new punpers from

gaining prescriptive rights adverse to the interests of those who were

already involved in the West Basin adjudication, the seven |argest
West

Basin producers initiated a second |awsuit

on Cctober 31, 1956.
(92) That

action -- Bemnguez Vaier Corporation et

al. v. Anerican

et—ai——, Case Nunber

Pl ant G ower s AssocGiatien 668965 in the Superior
Court of the State of California in and for the County of Los Angel es

-- referred to nore sinply as "the American Plant G owers case",

nanmed
63 active producers who had not

been included in California Water
Service Co. Vv

Oty of—Cempton. Another 57 producers were added as
the American Plant Growers case proceeded. For the nobst part, the
defendants in this second West Basin suit were very snall water
producers.

Those with connections to other

wat er sources largely
dropped out rather than incur the litigation costs involved in
defending their right to one or two acre-feet per

year of groundwater
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producti on. I ndeed, by 1963, only twelve pf the defendants renai ned

as active groundwater producers and their total production anbunted to
only 300 acre-feet. (93) A settlenent was reached and a stipul ated

judgnent entered on March 24, 1966, ending the Anerican Plant G owers
case. (94)

Wth the initiation of the American Plant Growers case at the end
of Cctober 1956, the reference continuance ordered in m d-Novenber
1956, and with a trouble-free first year of operation under the
Interim Agreement behind them and a second year underway, the mgjor
West Basin water producers had reason to be pleased about the progress
of the litigation as 1957 began. But in that year, the snooth
operation of the litigation cane to a sudden halt. Judge Arnold
Praeger disqualified hinself from the two Wst Basin suits upon
di scovering that he owned stock in one of the conpanies. Thi s
rendered void all of Judge Praeger's standing orders in the actions,
including the order for Watermaster Service over the Interim Agreenent
and the order for the reference continuance. (95 Al work halted
while the two West éasi n cases were without a judge and without valid
orders.

The Judicial GCouncil and the attorneys for the Wst Basin
litigants began imrediately to search for a new judge. In May 1958,
they settled upon Judge CGeorge Francis of Al pine County, who took over
the cases and reviewed Judge Praeger's orders. The Interim Agreenent
and the appointnent of the Watermaster weré reaffirmed on June 9,
1958. On July 28, 1958, Judge Francis reinstated all other previous
orders, including the reference continuance. (96) Wrk on the second

Ref eree Report resuned, as did the operation of the InterimAgreenent,
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after this striking rem nder of the fragility of the process.

The first draft of the second Referee Report was presented by the
Department of Water Resources to the State Water Rights Board on June
2, 1959. The draft recommendations showed an inportant difference
fromthe first Referee's Report. No | onger did the Report reconmend
curtailment to 30,000 acre-feet; instead, the draft Report essentially
ratified the provisions of the InterimAgreenent, with curtailment to
the punping levels defined as the "Prescriptive R ght, 1949". The
i ssue of the safe yield of Wst Basin was thus avoi ded, which was the
desire of the parties, (97) since precedent from the Raynond Basin
case mght encourage the Judge in the West Basin cases to restrict
extractions to safe yield. The Departnent's draft report contained no
estimate of the safe yield of Wst Basin, even though another
Department publication later reported the Departnent's estimate of the

1957 safe yield of the Basin as 36,100 acre-feet per year. (98)

Wth the conclusion of the Departnment's investigation in 1959,
work began in earnest on a final settlenent to the West Basin Case,
then fourteen years old. Again, the Wst Basin Water Associati on and
its appointed Legal Settlenent Committee were the focus of action. By
the end of 1959, the Committee had made considerable progress in
drafting a stipulated judgnent. (99) The final draft of a proposed
stipulation was presented to the Association at its February 1960
neeting. (100) This stipulation was to be effective as to the
signators and presented to the Court once parties with 75 percent of
the "Prescriptive Right, 1949" had signed. (101) By May, 20 parties
with 33 percent of the rights had signed. (102) By February 1961, 30

parties with 65 percent of the rights had signed, and by June 1961, 56




parties with 82 percent of the total rights had signed the proposed
stipulation, which was filed with the Court on July 21, 1961. (103)

In the meantime, the draft Report of the Referee had been
circulated to the parties and presented to the Court in Septenber
1960. The final Referee's Report was filed with the Court on June 8,
1961. (104) The final Report reconmended that groundwater extractions
be linted to the "Prescriptive Right, 1949" of the parties, that the
Wat er Exchange Pool established under the Interim Agreement be
continued and extended to all parties, that Watermaster Service be
continued, and that the Court retain jurisdiction to nake such
adjustments and nodifications to the Judgnment as nay fromtine to tine
be necessary. (105)

On July 21, 1961, a trial lasting only a few hours was hel d before
Judge Francis. The Judge then signed the Findings of Fact,

Concl usions of Law, and the Judgnent in the case of California Water

Service Conmpany et al. v. Cty of Conpton et al. on August 18, 1961.

(106) The Judgnent, which ratified in all particulars the stipulation
anong the parties, becane effective on Cctober 1, 1961, the begi nning
of the 1961-62 fiscal year. O the 429 parties nanmed in the Judgnent,
99 were decreed to have non-zero Adjudicated Rights, and therefore
came under Watermaster Service. (107) The total of those Adjudicated
Ri ghts was 64,064 acre-feet. Parties with Adjudicated R ghts were
al so authorized, as the signators to the Interim Agreement had been,
to produce, lease, or sell all or part of their Adjudicated Right.
(108)

Before the first fiscal year under the Judgnent had ended, seven

parties had abandoned their rights, totaling 22 acre-feet. Furt her
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shifts ensued through the first several years under the Judgnent. The
Adjudicated Rights finally stabilized after the settlenent of the
American Plant Growers case (see Table 6-4).

There were three appeals fromthe final Judgment. The first was
settled within a year by an upward adjustment in the "Prescriptive
Ri ght, 1949" calculated for Chandler's Palos Verdes Sand and G avel
Conmpany. (109) Another appeal, by Edward Sidebotham was settled in a
simlar fashion in 1964. (110) The nost significant appeal was nade
by the Gty of Hawt horne, a major West Basin water producer.

The Gty of Hawt horne had refused to cooperate with the other West
Basi n producers in the formation of the WBMAD (though it did annex in
1953), in the negotiation of the Interim Agreenent (which it never
signed) and in the negotiation of the stipulated judgment (which it
also did not sign). (Ill) The Gty had pursued a "hol dout" strategy
from 1945 through 1961. After the final Judgment became effective,
Hawt horne filed its Notice of Appeal on COctober 18, 1961. The
Judgrment had gi ven Hawt horne an Adjudicated Right of 1,882 acre-feet
of water; during the 1960-61 year, Hawthorne had punped 3,862
acre-feet. (112) Hawthorne, sufficiently far inland to be unaffected
by sea-water intrusion, was willing to fight over the 2,000 acre-foot
di fference. Hawt horne' s appeal was denied by the California District
Court of Appeal, which affirnmed Judge Francis' decision in the case by
an order dated April 23, 1964. (113) Wen the California Suprene
Court denied a notion to review the appellate court decision, (114)
Hawt horne' s appeal cane to an end, closing the book on California

Water Service Conpany v. Gty of Conpton, nineteen years after it

began.
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TABLE 6-4

West Basin Parties to Watermaster Service, Adjudicated Rights, and
G oundwat er Production (in Acre-Feet),

1956- 1985

Parties to i Active

G oundwat er G oundwater Active :
y Vs\ztr?/ri T;ft Rl ght s* Production _ Pumpers Nonparties
ear
NA

1956 46 56, 963 23’2@2 gg NA
1957 44 56, 491 52’ 103 37 NA
1958 44 56,491 52’ 549 36 NA
1959 44 56, 527 53’ 005 34 NA
1960 43 56,767 ' 32 NA
1961 42 56,985 22'221 67 13
1962 92 64,042 58 861 64 12
1963 95 04,238 60, 842 58 11
1964 94 64, 138 59 370 55 10
1965 95 64,138 60 759 48 7
1966 79 64,138 62 552 54 5
1967 88 64, 469 61’224 51 5
1968 88 64,469 61 638 49 4
1969 82 64, 468 62 48 4
1070 81 64, 468 . 601321 18 4
1971 80 64, 458 64, 733 45 >
1972 79 64, 468 60, 478 43 >
1973 7 04, 468 54. 966 42 4
1974 76 64, 468 56 673 40 4
1975 76 04, 468 59, 407 40 4
1976 76 64, 468 59, 882 40 4
077 76 64, 468 oo 982 20 4
1078 76 64, 468 , 20 4
1979 76 64, 468 2?’822 > 4
1980 75 64, 468 57, 700 35 :
1981 74 64,468 62, 664 36 3
1983 76 04, 408 2 341 37 2
los4 74 64, 468 gi,igé 7 2
Logt 74 64, 468 :

-- under Interim Agreenent, 1956-1961;

under West Basin Judgment '
1962- 1985

Source: West Basin Watermaster Reports, 1956-1985




287

The curtail nent of denmand that began during the negotiation of the
1955 Interim Agreenent had an inmmediate effect on water levels in the
Basin, as was noted before. At the end of the 1955-56 year, the
Departrent of Water Resources reported five to fifteen foot increases
in piezonetric levels in the southern, southwestern, and southeastern
parts of the Basin. (115) These inprovenents were sustained
t hroughout the period of operation of the Interim Agreenent. (116)
The effect of the 1955 punping reduction on water levels in wells can
be seen in Figure 6-2, which presents hydrographs of two
representative wells in Wst Basin.

By contrast, in the Hawthorne area, levels fell another nine feet
from 1954 to 1959, and continued to fall through the period of the
appeal, creating a "trough” in that part of the Basin that has never
been erased (see Maps 6-6 and 6-7, which contrast the underground
wat er el evations for 1950 and 1983). Wth its "holdout” strategy, the
Gty of Hawthorne acquired sone short-term benefits, in that during
its "holdout" period the Gty obtained ground water at a |ower cost
than it would have paid for inported water. But over the twenty years
since the end of the West Basin adjudication, Hawthorne has had to
reduce its extractions and replace themwi th inported water anyway,
and in the meantine experiences the l|longest punmping lifts in the
Basin, naking its groundwater production costs anong the highest in
the Basin as well.

From the beginning of the action in West Basin to obtain a
curtailment of demand through an adjudication of water rights, many
smal | er producers have ceased groundwater production. The litigation

costs involved in defending small clains, the availability of inported

- 5T .
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wat er (despite its greater expense), and the burdens of reporting and
payi ng nmonitoring costs and punp taxes (see bel ow) have conbined to
reduce the nunber of active producers in West Basin from several
hundred to a few dozen.

This reduction in the total nunber of producers has not resulted
in a marked increase in the concentration of the West Basin water
i ndustry, however. The groundwater production from West Basin was
hi ghly concentrated to begin with, and remains so. Small producers --
i.e., those punping 100 acre-feet per year or less -- totalled 232 in
1950, but accounted for only 5 percent of groundwater production. The
ni neteen | arge producers (1,000 acre-feet per year or nore) extracted
84 percent of the ground water fromWst Basin in that year. In 1962,
after the West Basin Judgment was entered, there were sixteen
producers of 1,000 acre-feet or nore, and they accounted for 87
percent of total groundwater production. As of 1985, there were
fifteen such large producers, whose production represented 92 percent
of the total extractions from West Basin. So, despite the large
reduction in the nunber of active punpers, the groundwater production
industry in West Basin has concentrated from 19 producers accounting
for 84 percent of production in 1950 to 15 producers accounting for 92
percent of production in 1985.

Changes in the distribution of production from Wst Basin have
thus been prinmarily conposed of abandonnent of production at the snall
end rather than heavy consolidation at the large end of the production
spectrum Neverthel ess, the experience of Wst Basin alerts us to the
fact that the course of correcting a commons problem can be so costly

that relatively snmall users are driven out, if their share of the
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benefits fromthe use of the resource is overwhel ned by their share of
the costs of the resolution process.

The smaller (in terns of size of user group) Wst Basin water
industry, like the small industry in Raynond Basin, now |largely uses
the Basin as part of a conjunctive-use water system The cities,
water districts, .private wat er conpanies, and industrial users who
account for the great majority of ground water use in the Basin now
primarily use MAD inported water for their base supply and use ground
wat er for peaking purposes. (117)

G ound wat er used for such peaking purposes is extrenely val uabl e,
as it supplants the need for costly surface storage systenms and keeps
to a mninum the capacity of surface distribution systens. Wat er
demand at the peak hour of the peak day in the peak season can be as
much as twenty times the average annual rate of wuse. (118)
Construction of surface distribution systens with sufficient capacity
to neet these peak-load demands is substantially less efficient than
drawi ng upon ground water reserves to nmeet peak needs and buil ding
surface systens to acconpdate base needs. The preservation of West
Basin as such a valuable conponent of a conjunctive-use program
despite its expense, nonethel ess represents a considerabl e saving over
the alternative of destruction of the Basin and its conplete
repl acenent by a surface supply system However, preservation of the
Basin had not been guaranteed by the adjudication: the problens of
fresh-water replenishnent from upstream and salt-water contamnination

fromthe Ocean remained to be addressed.
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B.5. Problenms Upstream Replenishment Lost and Regai ned

Under other circunstances, recoveries in underground water |evels
in an overdrawn basin would be an unm xed bl essi ng. In West Basin,
however, the curtailnment of denmand, which was a necessary step for the
preservation of the resource, brought with it a new problem - - the
| oss of fresh \Aatler repl eni shnment from Central Basin.

Wiile water producers in West Basin had acquired a suppl enental
supply of water and curtailed their demands on the underground water,
their upstream neighbors in Central Basin had continued to increase
thei; production on the eastern side of the Newport-Ingl ewood Uplift.
Under ground water levels on the inland side of the Uplift continued to
fall even as the water levels on the West Basin side began to recover.
Thus, the differential in water levels across the Uplift grew smaller,
whi ch reduced the anmount of fresh water flow from Central Basin into
West Basi n.

This prospect had been foreseen by the Division of Water Resources
inits first Referee Report, which was one of the reasons the Division
did not nake a clear statement of the safe yield of West Basin.
Recogni zing West Basin's "Catch-22", that raising water levels to
choke off the invasion from the sea would also reduce fresh water
input from upstream as Central Basin water levels continued to
decline, the Division declared itself "unable to specify a definite
amount of water which may be safely withdrawn or diverted annually
fromthe West Coast Basin," (119) and concluded that a determ nation
of such an anobunt woul d require years of observation.

Under the operation of the Interim Agreenent in West Basin, this

potenti al probl em becane nanifest. In 1953-54, before the Interim
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Agreenent to reduce groundwater extractions had been signed by the
maj or producers in West Basin, fresh water flow across the Uplift into
West Basin had been 28,670 acre-feet. (120) By 1955-56, the first
year of operation of the InterimAgreement, after water levels in Wst
Basin had recovered five to ten feet and as water levels in Central
Basin continued to decline, the estinmated fresh-water replenishnent to
West Basin was down to 21,870 acre-feet. (121) By 1958, the
Department of Water Resources noted in the 1957-58 Watermaster Report
for West Basin that, in sone places along the Uplift, the differential
bet ween Central and West Basin had been conpletely elimnated and even
rever sed. In various places along the Uplift, water levels in Wst
Basin were actually higher than the water levels in Central Basin, so
that ground’water was noving inland across the Uplift, fron;n West Basin

into Central Basin. (122)

This problem was aggravated, not only by the ever-increasing
punping from Central Basin, but also by the |oss of recharge capacity
in Central Basin. Unlike Wst Basin, Central Basin is not conpletely
covered by an inperneable clay upper stratum The inland hal f of
Central Basin is unconfined, with aquifers merging together and the
coarse-grained materials through which water can readily percolate
reaching all the way up to the ground surface. These perneabl e areas,
which are capable of receiving large quantities of water and
transmitting them underground, are called forebay areas. Central
Basin contains two |arge forebay areas. The one to the northwest of
the Basin is the Los Angel es Forebay Area, which coincides with the
course of the Los Angeles River and underlies the Gty of Los Angeles

and its inmedi ate suburbs. In the northeast section of Central Basin




is the Mointebello Forebay Area, which coincides with the parallel
courses of the Rio Hondo and the San Gabriel Rivers in the area where
they pass through the Wiittier Narrows. Water that percolates in
these Forebays noves into the confined portion of Central Basin and,
across the Uplift, into West Basin.

By the 1950s, nuch of the recharge capability of the unconfined
portion of Central Basin had been lost. The paving over of the Los
Angel es area and the lining of the the Los Angeles R ver as part of
the County's flood control programhad virtually elimnated the entire
Los Angel es Forebay Area as a source of recharge to the aquifers in
Central and West Basins. (123) Rai nfall and runoff hitting the Los
Angel es Forebay flowed into drainage channels that enptied into the
"inproved" Los Angeles River and headed for the Pacific. This left
only the Montebell o Forebay Area, which had not yet been paved over.
Although the Rio Hondo and significant portions of the San Gabri el
Ri ver channels had been lined, the Flood Control District had
constructed s'preadi ng grounds for the capture and percol ati on of | ocal
runoff and flows from the San Gabriel R ver across the Wittier
Narrows. |n sum even as the extractions fromthe aquifers underlying
Central Basin were increasing, the area available for replenishnent *of
the Central Basin had contracted. Central Basin was receiving |ess

water, while Central Basin water producers were renoving nore.

This was an untenable situation for West Basin. Demand in West
Basi n had been restricted to around 60,000 acre-feet per- year, but the
repl eni shnent from Central Basin had declined by the end of the 1950s
to around 20,000 acre-feet or less. The 40,000 acre-foot overdraft

woul d be made up by a conbination of loss of storage (nanifested in




further declines in water levels) and inflow from the Pacific Ccean.
West Basin water producers in the 1950s faced the worst of all
possi bl e worlds: they had reduced their reliance on the |ess expensive
ground water underlying their |ands, were purchasing nore expensive,
sedi ment-ri dden Col orado River water to meet their needs, were paying
taxes to VBMAD and MAD for the dubious privilege of doing so, and were
paying for Watermaster service to nonitor their demand curtail nent,
all while watching their groundwater situation continue to deteriorate
because of actions by upstream users.

Once again, the Wst Basin Water Association was the focus of
activity. Association menbers had cone to realize that action within
the boundaries of West Basin alone would be insufficient to resolve
the Basin's problens. Wile they had no control over Central Basin,
they did have two experiences on which to build: (1) a strong working
relationship with the Los Angeles County Flood Control District, which
operated the spreading facilities in the Mntebell o Forebay, and (2)
observation of the activities of their neighbors in Orange County, who 5
had begun a program of artificial replenishnent of their underground !
wat er supply, supplenenting their natural percolation with purchases
of untreated inported water from MAD to be spread in the flood control
grounds in Orange County. (124) The course of action that followed
from these conbined experiences was the pursuit of an artificial
repl eni shnent program in the Montebell o Forebay, using inported water,

and operated by LACFCD.

Spreadi ng water in the Mntebell o Forebay was not an experinental
concept; water had been spread there by the LACFCD since 1938. (125)

However, wespecially in the mdst of the 1945-1967 drought cycle,




conservation of local runoff and storm flows was proving inadequate.
The challenge was to devise a neans of adding inported replenishnment
water to the process. The West Basin Water Association, in
conjunction with the Flood Control District, pursued an amendment to
the Los Angeles County Flood Control District Act to allow for the
establ i shnent of "conservation zones" within the LACFCD boundari es.
These zones woul d be special taxing districts, the residents of which
could be taxed for the financing of special projects that woul d be of
benefit to the local residents but not necessarily to the entire area
of the Flood Control District. Specifically, what the Association had
in mnd was a zone wherein residents would be taxed for the purchase
of inported water to be spread at the Forebay to recharge Central, and

eventual | y West, Basin.

In the spring of 1950, the California Legislature passed and the
Covernor signed legislation amending the Los Angeles County Flood
Control District Act to authorize the creation of tenporary "zones of
benefit" within the District for the financing of special projects.
(126) The first Conservation Zone was created by the Los Angel es
County Board of Supervisors three years later, with an ad val orem tax
rate of two cents per $100 of assessed valuation. The funds generated
by this Zone were used for the purchase and spreading of inported
water at the Mntebell o Forebay spreadi ng grounds, beginning in 1954.
(127) The water spread at Montebell o Forebay recharged Central Basin
and thus provided a benefit to Central Basin Water producers.
Therefore nmuch of Central Basin was included within the taxing zone,
even though the creation of the zone had been at the instigation of

West Basin producers, who also stood to benefit fromthe repl eni shrment




- as it would help to nmaintain the differential across the Uplift.

The problem that remained was to obtain a permanent funding base
for the replenishnment operation. The LACFCD Zone was a tenporary-
funding source; it had a three-year time linmt, follow ng which the
County Board of Supervisors would have to vote to renew the Zone for
another three years. In addition, there was a distributional question
raised by the use of property taxes to fund the spreading program
many of the residents of the Zone were by this tinme reliant primarily
on inported water for which they were already being taxed. The
funding of the replenishment program which inured primarily to the
benefit of the water producers in the area, through a tax on all
property regardl ess of whether the property owner was using the
underground water supply, was difficult (though not inpossible) to
justify to the Board of Supervisors as they faced votes to renew the
Zone in 1957, 1960, and so on.

In 1953, the Orange County Water District switched the base of

funding its artificial replenishnent program to a "punp tax", or
repl eni shnent assessnent. This taxing mechanism levied a fee on
groundwat er production --a "user tax" on the basin, in other words --

and used the proceeds to buy replenishnment water for the spreading

oper ati on. Under such a scheme, those entities nost directly
benefiting from an ongoi ng repl eni shnent program -- nanely, the water
producers thenselves -- also nost directly paid its costs.

The key difference between the situation in Central and West
Basins and the one in Orange County was that O ange County already
had, in the Orange County Water District, a pernanent agency wth

boundaries that largely coincided with the underground water system




through which to operate the punp tax and the spreading operation.
There was no such institutional facility in Central and Wst Basins.
The LACFCD Zones were tenporary, and were authorized only to levy an
ad val orem tax. As long as another |egislative change would be
necessary to obtain authorization to tax groundwater production wthin
Los Angel es County, the Association nenbers felt that the |egislative
change may as well also authorize the creation of a permanent "special

district" and an agency to operate the ongoing repleni shment program

As a result of the litigation in Wst Basin, groundwater producers
there were already recording and reporting their extractions to the
Division (later the Department) of Water Resources. Central Basin
wat er producers were not doing so. Yet their water production would
be taxed, too, under the unfolding scheme for a permanent artificial
repl eni shnent program financed by a punp tax. The West Basin Water
Association and a drafting comittee of twelve nen representing
various water producers, districts, and organizations wrked on two
fronts in the State Legislature in 1954 and 1955. (128) The first
front was to secure legislation authorizing the creation of a special
"water replenishnent district". The second front was to obtain a
| egislative requirenment that producers of ground water record their
annual producti on.

The Water Recordation Act was pronoted as a way of reducing the
time and expense in future adjudications of ground water rights in
southern California. As had been seen in the Raynond and West Basin
litigations, much of the cost of these adjudications had been incurred
in developing histories of ground water production for the various

parties. The drafting Conmittee and the Association reconmended to
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t.he Legislature that requiring recordati on of ground water w thdrawals
for entities producing 25 acre-feet or nore per year from underground
in the four southern Counties of Los Angeles, Riverside, San
Bernardi no, and Ventura, and reporting of these withdrawals to the
State Water Rights Board (which succeeded to the Court Reference
duties of the Division of Water Resources) woul d expedite anticipated
future adjudications w thout burdening the whole State and snaller
groundwat er producers. (129) The Water Recordation Act was passed by

the California Legislature and signed by the Governor in June 1955.

Also in that nonth, the Legislature passed and the CGovernor signed
the Water Replenishment District Act, the "second front" in the
process of creation of a replenishnent program for the Coastal Pl ain.
The Water Replenishnent District Act was confined to seven southern
Counties (the ones included in the Recordation Act plus Kern, San
Di ego, and Inperial). (130) Replenishnent Districts were enpowered
through the Act to raise funds through ad val orem property taxes,
through pump taxes, and through the retailing of water to resident
wat er users. (131) However, in an effort to overcome objections
concerning possible duplication of effort and excessive taxation of
local residents, fwo caveats were included in the Act that enhanced
the Legislature's willingness to adopt it. First, boundary
determ nations would be checked by the State Engi neer, who would
investigate to ensure that those persons to be included within the
boundaries of such a District would in fact be benefiting directly
fromthe District's activities. (132) Second, the Act required any
District established thereunder to explore and determ ne whether other

exi sting agencies can do any part of its work. If so, then the
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District nust contract with that other agency to do that work, rather
than establishing its own facilities or operations in addition to
those already conducted by sone other body. (133)

Wth the Recordation Act and the Water Replenishnment District Act
approved, the West Basin Water Association formed a new conmttee, the
Rel eni shment District Boundary Conmittee, to work on the creation of a
District. The newer Central Basin Water Association forned a simlar
Committee, and subsequently the two conmttees were conbined into a
Joint Committee on the Water Replenishment District. (134) The Joint
Comm ttee worked on the boundaries of a replenishnment district, and
arrived at a proposed District of about 420 square niles, enconpassing
all of West Basin and nearly all of Central Basin. It was proposed
that the ad valorem tax of the LACFCD Conservation Zone be continued,
and that the funds raised therefrombe devoted to purchasing enough
repl eni shment water to nake up the historically accumul ated overdraft,
based on reasoning that all property owners had benefited from the
devel opnent of the area and that the devel opnent of the area had been
in large part nade possible by the overdrafting of Wst and Central
Basi ns. The Replenishment District, then, would fund ongoing
repl eni shment to offset continuing annual overdrafts through the punp
tax, thereby making the water producers within the District bear the
primary cost of keeping replenishment water flowing into the Basins,
above and beyond that required to offset the accunul ated overdraft.
(135) Further, it was proposed that the Repl enishnent District not be
annexed to the Metropolitan Water District, since the area within the
proposed District was already annexed to MAD. The District could

contract with resident MAD nmenber agencies (such as the WBMAD and the
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Central Basin Minicipal Water District) for the purchase of untreated
MAD wat er for replenishnent. (136)

The Joint Conmittee, and the Water Associations in Wst Basin and
Central Basin, enbarked upon a petition drive after the Joint
Committee's work was conpleted, to collect enough signatures within
the proposed District to present to the County Board of Supervisors so
that they would set a special election. The petition drive was
conpl eted, and over 100,000 signatures were presented to the Board of
Supervisors on June 9, 1959. The Board forwarded the signatures to
the Departnent of Water Resources and the State Engineer for the
requi red determ nation regarding the appropriateness of the proposed
boundari es. The Departnent held hearings on the issue on July 6,
1959, and presented its report endorsing the proposed boundaries on
July 17. (137) The County Board of Supervisors then set Novenber 17,
1959, as the date for a special election within the proposed
boundari es on the question of whether the Central and West Basin Water

Repl eni shnent District (CMBWRD) shoul d be forned.

The formation of the District received four-to-one support from
the voters on Novenber 17th. A five-menber Board of Directors, each
menber representing a part of the District, was elected to govern the
District, setting policy and establishing tax rates, with the Board
appoi nting a General Manager to conduct the day-to-day operations of
the District. For the 1960-61 fiscal year, the first year of District
operations, the District's Board of Directors established a punp tax
of $3.19 per acre-foot, the proceeds from which would be used to
purchase 70,000 acre-feet of inported Colorado River water for

spreading during the year. (138) The anount of the punp tax for each
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year and the MAD price per acre-foot of replenishnent water are shown
in Table 6-5. As the price of MAD repl eni shnent water has escal ated
sharply in the past few years, so too has the CWBWRD punp tax.

In 1972, the Los Angeles County Board of Supervisors failed to
renew the LACFCD Zone that had been used to finance replenishnent
wat er purchases for making up the accunul ated overdraft. From fiscal
year 1973 on, then, the Replenishnment District has been the source of
financing of the operation of the repleni shnent program Still, the
"Repl eni shment District operates mainly as a financier of the
repl eni shment program not as a central manager of the basins. The
District purchases MAD water, principally through the Central Basin
Muni ci pal Water District, which is conveyed by MAD to Wittier
Narrows, where the County Flood Control District actually conducts the
spreading operation, while the California Departnment of Wter
Resources conducts periodic engineering and geol ogi c investigations of
the area as well as providing Watermaster Service to monitor the

operation of the Judgnent.

One of the effects of the punp tax is to raise the cost of
groundwat er production to the groundwater producers in the Central and
West Basins, to nake them pay (at least partially) for their
overdrafting of these ground water supplies. Even with the punp tax,
ground water remains cheaper than treated MAD water. There is little
doubt that without the curtailnment of denmand inposed by the Court
through the West Basin adjudication, Wst Basin producers would rely
much nore heavily on the cheaper ground water than an inported water,
at least in those areas of the Basin that are not underlain by sea

wat er .
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TABLE 6-5

Amount of COWBWRD Punp Tax and Price of MAD Repl eni shnent Water (per
Acr e- Foot ), 1961-1985

CVWBWRD Cost of MAD Wat er
Year Punp Tax for Repl eni shnent
1961 $3.19 $ 12.75
1962 5.75 13..50
1963 6. 63 14, 25
1964 6.58 15,.00
1965 7.36 15, 25
1966 7.31 16,.00
1967 6. 20 17.00
1968 6.11 1800
1969 6.00 19,00
1970 .00 20,00
1971 6.00 22.00
1972 &.00 24 00
1973 9.00 27,00
1974 11. 00 30.00
1975 14. 00 30.00
1976 21. 00 32,00/ 42. 00*
1977 21. 00 36.00/ 42. 00*
1978 24.00 41 00
1979 24. 00 48 00
1980 24.00 53.00
1981 16. 00 53,00
1982 16. 00 61 00
1983 16. 00 79,00
1984 27.00 100, 00/ 153. 00* *
1985 41. 00 153,00

*-- Two-price system higher price for State Project water
**.. MAD price changed in nmddle of fiscal year

Source: OMABWRD Annual Survey Reports, 1961-1985
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I nduci ng ground water producers to use nore inported water has
been one of the objectives of the CABWRD, which is concerned with the
recharge of the basins, and of the MAD, which has been concerned with
maxm zing inported water sales during periods when sufficient water is
available. As a result, both the CWBWRD and the MAD have entered into
arrangenent s vvitﬁ groundwat er producers to use inported water in lieu
of ground water. The COWBWRD began an in-lieu repleni shnent water
programin 1965. Under this program the District offers to reinburse
groundwat er producers for the difference in cost between punping
ground water and taking treated MAD water. (139) Through such an
operation, the water producer receives inmported water at the same cost
per acre-foot as he incurs from punping ground water, the CABWRD keeps
ground water in the ground at 100% replacenment (which is nore
efficient than spreadi ng, where |osses occur due to evaporation) while
paying only the difference between groundwater production and the
treated inmported water (which used to be a smaller anount than the
price of untreated inported water), and the MAD sells nore water at
the higher, treated price than it would have if CABWRD obtained the

untreated water for spreading.

MAD has since instituted its own in-lieu replenishment prograns,
which are treated at greater length in the previous Chapter and in the
subsequent Chapter on O ange County. These MAD progranms nake water
avail able to groundwater producers at |owered prices during periods of
surplus in exchange for restraint on punping by those producers who
are able to take the surplus inported water. (140)

Throughout its operation, the CMWD has had to balance two

consi derations: the adequacy of replenishnment water supplies and the
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capability of the Forebay Area to receive those supplies. At tinmes,
for exanple, the District has reached and exceeded the naxi num
percolation rate in the Forebay. In 1963, spreading was actually
stopped for a period due to the buildup of a fresh water nound in the
area of the spreading grounds; the underlying structures were sinply
i ncapable to taking any nore water. (141)

More frequently and nore persistently, though, the concern has
been with adequacy of supplies. Wth the threatened |oss of Col orado

River water due to the Arizona v. California litigation in the early

1960s, the Replenishnent District Board and Ceneral Manager were
alerted to the prospect that their replenishnment program mght well
come to naught if MAD's allotnent of the waters of the Col orado was
severely reduced. This indeed cane to pass after the decision of the
U S. Supreme Court in 1965. In response, MAD turned north and C\BWRD
turned inward. The State Water Project becane the source of
additional water for MAD, bringing water fromnorthern California in
the early 1970s. COWBWRD, neanwhile, executed contracts with tw waste
water reclamation plants within the area to supply reclaimed water for
spreadi ng.

These responses have resulted in COWMBWD s purchases of
repl eni shment water since the mid-1970s being conposed of a varying
m x of Colorado River water, State Project water, and reclainmed waste
water, depending on their relative availability and cost. The
| ocal | y-produced reclainmed waste water is the cheapest and nost
reliable source of supply. The Replenishnment District generally uses
all of the reclaimed waste water it can purchase each year. The

District has been limted in the anount of reclained waste water it
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can spread by the Regional Water Quality Control Board and the State
Heal th Departnent, which were inposing limts largely out of caution
until the effects of spreading reclainmed water could be studied over a
nunber of years. At the present tine, the Regional Water Quality
Control Board has approved a series of increases in the allowed
amounts of reclaimed water for spreading. By 1990, the CABWRD shoul d
be able to use up to 50,000 acre-feet per year of reclained waste
wat er for spreading. Purchases of inported water for replenishnent
from MAD since 1974 have been a roughly even mx of Colorado R ver
water and northern California water. In sum the replenishnent
program of the CWBWRD is not heavily dependent upon the Col orado
River, and has withstood the loss of availability of that water as
Arizona has increasingly clainmed its share.

Through the creation of the Central and West Basin Wter
Repl eni shnent District, water producers on both sides of the
Newport-Inglewood Uplift have regained their fresh water
repl eni shment. There are no current estimates of the amount of flow
across the Uplift into West Basin, but the recovery of water levels on
the Central Basin side of the Uplift and the restoration of the water
level differential between the Central Basin side and the Wst Basin
side suggests that the amount of fresh water replenishnent to West
Basi n has probably been restored to 1940s vol unmes, i.e., approxinately

30,000 acre-feet per year.

B.6. Fighting Back the Sea
Re-filling West Basin, in light of the lowered water levels in

Central Basin, was not a feasible alternative in the 1950s. (142)
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Such a re-filling could not take place wthin Wst Basin because of

the lack of spreading capability due to the covering of the Basin with

an inperneable stratum of clay. Furthernore, even if such a
re-filling were possible, it would sinply have choked off the
fresh-water replenishment across the Uplift. It becane apparent by
the early 1950s that, in order to maintain a sufficient hydrostatic

head across the Uplift to maximze fresh-water recharge from Central
Basin, water levels within Wst Basin would have to be maintained
bel ow sea |evel. This has renained true even with the operation of
the repl eni shnment programby the CABWRD and the LACFCD. (143)

However, nmintaining water levels within Wst Basin bel ow sea
| evel was also not compatible with the preservation of the Basin. The
Ccean was flowing into West Basin and woul d continue to invade as |ong
as the underground water |evels renained bel ow sea level. (144) There
was, therefore, yet another challenge for the Wst Basin water
industry-- how to maintain water levels sufficiently low within the
Basin to maxi mze fresh-water input w thout simultaneously destroying
the Basin through sea-water intrusion.

| deas about how to keep the Ccean out of West Basin had circul ated
as early as during the life of the Wst Basin Gound Water
Conservation Goup in 1945. It was within that group that the idea of
creating a fresh-water nound bel ow the ground surface and parallel to
the coast first energed. (145) J.F. Poland of the U S. Geol ogical
Survey, who had been engaged by the West Basin Survey Comittee,
supported the idea, as did the LACFCD engineers who had nmet with the
Survey Conmittee and then the Ground Water Conservation G oup. (146)

The Chairman of the Conservation Goup was the Gty Engi neer of
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Manhatt an Beach, QA G erlach, who had worked with Paul Baumann, the
Chi ef Engi neer of LACFCD, in organizing the neetings that led to the
formation of the Survey Commttee. G erlach and Baumann convinced the
Cty and the LACFCD to try an experinent in Manhattan Beach. The
LACFCD converted one of the CGty's seven abandoned wells to work in
reverse. Fresh water was injected underground through this converted
wel | . Measurenents were taken at the other six wells, which were
located 300 to 600 feet away. There was a noticeable rise in water
level --a tiny fresh-water nound had appparently been created. (147)

The possibility of creating an underground nmound of fresh water
under pressure would be of benefit to other California coastal basins,
as well as to West Basin in particular, so the Wst Basin Water
Associ ation appealed to the State of California to finance a one nile
long prototype barrier in the Manhattan Beach area., to continue and
extend the experiment begun by the Gty and the LACFCD. An
appropriation of $750,000 was passed by the Legislature and signed by
the Governor on July 12, 1951. (148) The funds were appropriated for
the use of the State Water Resources Board, which in turn entered into
a contract with the LACFCD on Cctober 1, 1951. The State Water
Resources Board turned over $642,000 of the total appropriation to
LACFCD for the installation and operation of the one-mle barrier
(149)

The Flood Control District began construction in January 1952,
placing nine injection wells approxinmately 500 feet apart and parall el
to the coast about 2,000 feet inland. |In February 1953, the District
began injecting treated Colorado River water inported from MAD via

WBMAD into the series of wells. Again, the injection process worked
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-- observation wells in the area showed a rise in water levels and a
decline in salinity.

The State funds were exhausted by Novenber. There renained ten
mles of exposed coast line along which the Pacific continued to
intrude. The LACFCD operated the prototype barrier with its own funds
whil e the Association and the District sought a means of extending the
barrier along the coast. The Association drafted an ordinance
authorizing the creation of another Conservation Zone, known as Zone
I1, within the Flood Control District. The boundaries of Zone 11
coincided with the boundaries of West Basin. The Los Angel es County
Board of Supervisors approved the creation of Zone Il in January 1954,
with an ad valorem tax rate of five cents per $100 of assessed

val uation. (150)

This funding sufficed through 1959 for the nmaintenance of the
prototype barrier and sone extension, but it became clear that the
cost of constructing a full barrier would greatly exceed the ability
of the Zone 11 arrangenent to generate revenue. Furthernore, Zone II
had the sane drawbacks as the Zone | financing of the artificial
repl eni shnent program it was tenmporary, and it raised distributional
guestions about taxing all property in the area for a benefit that
primarily went to water producers. Mor eover, discussion had begun
about constructing a simlar barrier along San Pedro Bay to stop the
intrusion of sea water along the southern boundary of the Basin, and
there was no way that the Zone 11 arrangenent could support that

addi ti onal project.

The financing of the barrier becane another reason for the

establi shment of the Water Replenishnent District with power to tax
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gr oundwat er producti on. The District could raise noney through the
punmp tax and could purchase water for the barrier at the sanme time
that it purchased water for spreading. Wth the favorable vote on the
formation of the CMBWRD in 1959, a new financing arrangenment becane
possi bl e, based on reasoning simlar to that used in funding the
spreadi ng operation. The LACFCD Zone |1 funds woul d be used solely
for construction of the barrier projects along the western and
sout hern boundari es. The Repl enishment District would raise the funds
to operate and mmintain the barriers once they were constructed.
Thus, all property owners in Wst Basin would pay for the
establ i shnent of the fresh-water barriers, as all had benefited from
the devel opment of the area that had been based on exploitation of the
ground water supply, but water producers would pay the costs fromthat
point forward of maintaining the barrier fromwhich they nost directly

benefited. (151)

This arrangerment allowed for the conpletion of the barrier
projects, following which Zone Il was termnated by the County.
CWBWRD now finances the barriers, with the actual operation and
mai nt enance perforned by the LACFCD engi neers. Maps 6-8, 6-9, and
6-10 show the West Basin Barrier Project, which is the one along the
Ccean, and the Domi nguez Gap Barrier Project along San Pedro Bay. In
addition, these nmaps indicate the location of the furthest inland

intrusion of sea water in 1950, 1963, and 1985 along the Wst Basin

Barrier Project. The Wst Basin Barrier Project now consists of 144
injection wells. The Doninguez Gap Barrier Project, which began
operation in February 1971, consists of 40 injection wells. In

addition to these two barriers, there is a snaller barrier project on
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the boundary between Los Angeles and Orange Counties, called the
Alamitos Gap Barrier Project, which is operated jointly by the LACFCD
and the Oange County Water District (see Map 6-11).

These barriers have been successful in creating a wall against the
Ccean so that underground water |evels through the rest of West Basin
could be maintained at |ow enough levels to maxim ze fresh-water flow
across the Uplift from Central Basin. Water levels along the coast
have been maintained at or slightly above sea |evel, which has been
sufficient to keep additional sea water fromentering the Basin. (152)
Maps 6-8, 6-9, and 6-10 show the continual advance of salt water into
the Basin, but this is showing the farthest inland novenent of water
degraded by concentrated salts and does not reflect new intrusion into

t he Basi n.

When the coastal barrier project was built and placed in
operation, its course ran directly through the area of intruded sea
wat er . As a result, when injection began and the fresh water nound
formed along the coast about 2,000 feet inland, the sea water was
divided, with a large area of salt water trapped on the inland side of
the fresh water being injected underground, as can be seen in the
cross-sectional view of the Basin presented in Figure 6-3.

This trapped inland sea water, known as the "severed toe" of sea
water, anmounts to about 600,000 acre-feet of water with chloride
concentrations in excess of 500 ppm which represents about 20 percent
of the usable storage volunme in the Basin. The area underlain by the
severed toe of sea water totals about 10 square mles. As nore fresh
water is pushed underground by the coastal barrier project, this sea

wat er wedge noves farther inland at a rate of about 300 feet per year.
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(153) It has reached West Torrance, and will reach Torrance by 1995.
The Repl enishment District and the Flood Control District have each
conducted recent studies of the inland sea water, and discussions sre
underway within the Wst Basin water comunity about what (if
anything) to do about the further encroachnent of this saline water.
Fresh water replenishment will, ever so slowy, dilute the saline
wat er, but over that course of time many nore wells would have to be
abandoned as the area of concentrated salts continues its eastern
novenent . A program of intensive extraction and disposal of the
saline water, another barrier project, adjustnent of punping patterns,
and other ideas are under discussion at this tinme.

The inland novenent of the severed toe of sea water reflects one
unantici pated benefit of the barrier projects. The sea water wedge is
bei ng pushed to the east by the inland novenent of a fresh water wedge
coming fromthe barrier project. As was not generally understood at
the tine of the construction of the barriers, the injected water not
only resists further sea water encroachnent, but virtually all of the
fresh water eventually noves inland into the Basin. (154) Thus, the
barriers have beconme a second source of fresh-water replenishnent to
West  Basi n. The amounts were small at first, averaging only
3,000-4,000 acre-feet per year from 1953 through 1963. But with the
expansion of the coastal barrier, injection reached nearly 48,000
acre-feet per year by 1966. Injection in the three barriers has
averaged about 37,000 acre-feet per year in the 1980s. Tabl e 6-6

shows the anopunts injected at the barrier projects in Wst Basin.
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TABLE 6-6

Water Injected at Barrier Projects (and Numba of Injection Wells at
Each), 1953-1985

West BasirLBarrier Alamitos; Gap Dom nguez

Year Proj ect (Coastal) Barri er Gap Barri er Tot a

1953 1,140 (9) 1, 140
1954 3,290 (9) 3,290
1955 2,740 (9) 2,740
1956 2,840 (9) 2,840
1957 3,590 (9) 3,590
1958 4,330 (12) 4,330
1959 3,700 (12) 3, 700
1960 3,800 (12) 3, 800
1961 4,480 (12) 4,480
1962 4,510 (12) 4,510
1963 4,200 (12) 4, 200
1964 10, 450 (28) 10, 450
1965 33,020 (56) 2,760 (14) 35, 780
1966 44,390 (59) 3,370 (17) 47,760
1967 43,060 (94) 3,390 (17) 46, 450
1968 39,580 (94) 4,210 (17) 43,790
1969 36, 420 (93) 4,310 (18) 40, 730
1970 29,460 (93) 3,760 (18) 33, 220
1971 29,870 (93) 3,310 (18) 2,200 (29) 35, 380
1972 26,490 (92) 4,060 (18) 9, 550 (29) 40, 100
1973 28,150 (92) 4,300 (18) 8,470 (29) 40, 920
1974 27,540 (92) 6,140 (18) 7,830 (29) 41, 510
1975 26,430 (92) 4,440 (18) 5,160 (29) 36, 030
1976 35,220 (120) 4,090 (18) 4,940 (29) 44, 250
1977 34, 260 (120) 4,890 (18) 9, 280 (40) 48, 430
1978 29, 640 (120) 4,020 (20) 5,740 (40) 39, 400
1979 23,720 (120) 4,220 (20) 5, 660 (40) 33, 600
1980 28,630 (120) 3,560 (20) 4,470 (40) 36, 660
1981 26,350 (120) 3,940 (20) 3,550 (40) 33, 840
1982 24,640 (120) 4,540 (20) 4,720 (40) 33,900
1983 33,950 (144) 3,270 (26) 6, 020 (40) 43, 240
1984 30, 600 (144) 4,024 (26) 7,657 (40) 42,281
1985 27,350 (144) 4,274 (26) 7,387 (40) 39, 011

Source: West Basin Watermaster Reports, 1956-1985
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Qperation of the barriers is expensive. Treated MAD wat er
injected at the barriers costs $186.00 per acre-foot at present, so
injection of 40,000 acre-feet of water at the three barriers each year
costs $7,440,000. Nevertheless, studies undertaken by the Department
of Water Resources and the LACFCD conparing various alternatives, such
as mning West Basin and replacing it with a conplete surface
distribution and storage system or trying to fill the Basin from
upstream through an enl arged spreading program have indicated that
operation of these barrier projects is |ess expensive than other neans
of supplying the population and industry of Wst Basin with an
adequate supply of water. (155) At the time of the expansion of the
West Basin Barrier Project and the construction of the Alamtos Gap
Barrier, for exanple, the LACFCD estinmated that the average annual
cost of building and naintaining surface storage facilities to match
the underground aquifers' capacity for neeting peak demands was nearly
three tines greater than the average annual cost of building and
operating the barrier projects. (156) Walling off West Basin fromthe
Pacific Ocean is a form dable undertaking, froman economc as well as
an engi neering standpoint, but it appears thus far to be the |east
daunting alternative financially.

Wth the construction of the barrier projects, Wst Basin water
users conpleted the set of responses to their problens. The barriers
allow the water |evels throughout the Basin to be maintained bel ow sea
level without the risk of additional sea-water intrusion. Wile much
of the Basin renains underlain by salt water, the invasion of the
Paci fic has been turned back, and the remainder of the Basin is being

repl eni shed by fresh water fromboth the west and the east, instead of
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being filled with fresh water from one side and salt water from the
ot her. VWhile it is true that no fountain can both yield salt water
and fresh, and indeed nany of the "fountains" in Wst Basin were
abandoned for just that reason, it appears to be also true that
fountains that yielded salt water nmay be nade to yield fresh water

agai n.

C Summary

West Basin presented water producers and the other residents of
its several comunities with nultiple, interrelated problens in a
setting less favorable to collective action. In this larger
groundwat er basin, there were fifteen tines as many well owners and
nine times as many active producers at the outset of activity than
there were in the Raynond Basin. This greater nunber of producers
faced problens that were connected in such a way that solution to one
pr obl em aggravat ed another problem  The reduction of punping raised
wat er |evels and choked off fresh-water inflow from Central Basin,
whi |l e keeping water |evels |ow enough to increase fresh-water inflow
accel erated the invasion of Wst Basin by the Pacific Ccean.

Addressing these problens and finding a package of solutions that
struck the proper bal ance between water levels in the Basin and the
inflow to the Basin fromthe east by fresh water and from the west by
sea water required considerable institutional innovation, as well as
the adaptation of ideas from other groundwater basins in the Los
Angel es area. Certainly, the curtailment of punping followed the

exanpl e of Raynond Basin, and the use of the punp tax had begun in
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Orange County six years before the establishnent of the Repl eni shnent
District. But the adaptation of these devices to Wst Basin required
some stitching and fitting, and beyond this there was origina
institutional design and inplenentation for West Basin's own probl ens.
In the course of collective action in Wst Basin, water users created
the West Basin Survey Commttee, the West Basin G ound Water
Conservation Group, the West Basin Water Association, the West Basin
Muni ci pal Water District, Flood Control District Conservation Zones |
and I, and the Central and West Basin Water Repl eni shnment District.
Local producers took over the experinmental barrier project after the
initial appropriation fromthe State, and turned it into an ongoi ng
operation along both exposed front funded locally through a tax on
groundwat er production. They also participated in the passage at the
State |evel of the amendnents to the Flood Control District Act and
the drafting and adoption of the Water Recordation Act and the Water
Repl eni shent District Act.

In West Basin, action was neither purely public nor purely
private. Nor was action directed by any central public nanager
Despite Carruthers and Stoner's assertion that innovation in basin
managenent is virtually limted to the public sector, such essential
i nnovations as the Recordation Act and the creation of a two-basin
Repl eni shment District were designed and driven by the private
associ ations of water producers. The participants thenselves in Wst
Basin, using a rich supporting institutional structure that enabled
themto enter into contingent contracts and to create new political
jurisdictions, were the nmajor actors in designing and altering

institutional arrangenments to neet their needs. (157) And the
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pol ycentric managenent system created for West Basin fits neither of
the established prescriptions for resource nmanagenment in the extant
comons literature. (158) Firm tradeable rights to punping have been
created and a market in these rights has energed, but West Basin has
not been "privatized"'. Agencies have been created to inport water, to
nmonitor punping, to fund the spreading and barrier projects, and to
operate those projects, but in no nmeaningful sense can it be said that
West Basin is under any formof central public nanagenent -- instead,
speci alized offices performeach of these functions in a coordinated
and contractual rather than in a unified, directed fashion

This is not to say that West Basin has been perfectly preserved
and managed. Litigation dragged on for sixteen years and cost
mllions of dollars before a stipulated judgment was finally attained
and even that judgnent was appealed. In the time that passed while
collective action to curtail punping and to fight back the sea was
underway, |asting danage was done to the Basin. The trapped sea-water
wedge presents the actors in Wst Basin with a new problemto sol ve.
But, West Basin is no longer listed by the Department of \Water
Resources as critically overdrafted, new sea-water intrusion has
effectively been halted, and the snaller water industry that operates
in West Basin now is managing the Basin as part of conjunctive-use
system relying on the underground aquifers primarily for storage and
peaki ng, which are their nost valuable use. And those achi evenents

nmust be regarded as a long step back fromthe brink in forty years.
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CHAPTER SEVEN

CENTRAL BASIN. A BASIN GETS DRAFTED

As West Basin water users |earned, Wst Basin and Central Basin
are so closely interrelated physically that it is nearly inpossible to
address the problens of Wst Basin without involving Central Basin.
That is also true of trying to describe and explain the actions
undertaken in Wst Basin: in the course of addressing those actions,
the description necessarily involves much of the story of Central
Basin as wel|.

Wth as little repetition as possible, we will focus here on the
actions of Central Basin water users to address their own problens,
bearing in mnd that many of the occurrences in Central Basin either
were initiated by or were responses to the actions of producers in
West Basin, and that there was significant overlap in the rel evant
actors. Several of the mmjor producers in Wst Basin were also
producers in Central Basin, and key personnel in agencies and groups
involved in addressing West Basin problens held simlar positions in
agencies and groups involved in the resolution of the groundwater

problens in Central Basin.

It is something of a cliche that water noves downstream and action
noves upstream As with all cliches, this one survives in part
because it contains some truth. Central and West Basins are prine
illustrations of the truth contained by this cliche. Some of the
actions in Central were "voluntary", in the sense of being endogenous
responses to Central Basin's own probl ens. In other inportant ways,

nost notably the adjudication of water rights, Central Basin was
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"drafted" by the actions of users in West Basin. Indeed, nuch of the

i npetus for organization of water users in Central Basin was the

desire to avoid precisely what ended up occurring -- a basin-w de
adj udi cation of rights to withdraw ground water. In the end, Central
Basin water users were unable to fulfill their desire to avoid that

step in the process of resolving their problens.

A. The Nature and the Problens of Central Basin

O the three groundwater basins in the San Gabriel watershed --
the San Gabriel Basin, Central Basin, and Wst Basin -- Central Basin
is the largest. |Its location in the systemcan be seen by a | ook back
at Map 1-2. Central Basin covers an area of 277 square miles, naking
it over 50 percent larger than West Basin. Like Wst Basin, Central
Basin is now covered fromborder to border with cities, including a
substantial portion of the Gty of Los Angeles at its north end and
part of the Gty of Long Beach at its south end, which is very near to
the Pacific Ocean. Wthin the boundaries of Central Basin are the
cities of Bell, Bellflower, Conpton, Downey, Huntington Park,
Lakewood, Montebello, Norwalk, Paramount, South Gate, Vernon,

Wiittier, and parts of Inglewod and Signal HII. (1)

Map 7-1 shows the boundaries of Central Basin as defined in an
i nvestigation conducted by the Division of Water Resources in 1952.
Map 7-2 shows the boundaries of Central Basin as they are understood
today, extending somewhat further to the northeast through Wittier
and the Puente Hills, and extending somewhat less to the northwest

than defined in the 1952 investigation. On its north, the Central
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Basin is bounded by the Hollywod Basin, and that boundary runs
through the Gty of Los Angeles. The remainder of the northern
boundary of Central Basin extends along the Merced Hills, across
Wiittier Narrows, and then along Puente Hills. The northern Basin
boundary term nates at the Orange County line, which fornms the eastern
boundary of the Central Basin. This boundary is a political and not a
geologic one, and the aquifers in this area reach into the East
Coastal Plain area of Orange County. The south-sout hwest boundary of
the Central Basin is the Newport-Inglewod Uplift, separating Central
and West Basins from Long Beach up to the Baldwin HIlls just north of

the Gty of Inglewod. (2)

A. 1. The Natural Physical System

The Central Basin has the largest anpunt of underground water
storage capacity in the Los Angeles Coastal Plain, estinmated to be in
excess of 13 nmillion acre-feet. There are a nunber of shallow
aqui fers, and three deeper, major water-producing aquifers. These
three aquifers -- Silverado, Sunnyside, and Lynwood -- are the source
of three-fourths of the total groundwater production historically
derived from Central Basin. (3)

The aquifers of Central Basin receive their water supply primarily
from the surface and subsurface inflow of water from the San Gabri el
Val | ey. The water originates as rainfall in the San Gabriel
Mount ai ns, the runoff fromwhich is conveyed to the Los Angeles R ver,
the Rio Hondo, and the San Gabriel River. The Los Angeles River
enters Central Basin through the Los Angel es Narrows, crosses the Los

Angel es Forebay Area, and proceeds south across Central Basin, exiting
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the Basin through the Domi nguez Gap into West Basin (see Map 7-1).
The Ri o Hondo, a major tributary to the Los Angeles River, enters the
Basin at Whittier Narrows parallel to the San Gabriel River, proceeds
sout hwesterly across the Montebello Forebay Area and joins the Los
Angel es River midway across the Basin. The San Gabriel River also
enters Central Basin through the Whittier Narrows, crosses the
Mont ebel | o Forebay, and runs south to the Pacific Ccean near Long
Beach at the Orange County Iine.

As the Rio Hondo and San Gabriel Rivers flow through the Upper San
Gabriel Valley toward Wiittier Narrows, nmuch of their flow di sappears
into the sand and gravel base of the Valley. This water crosses the
Wiittier Narrows and enters Central Basin as subsurface flow into the
aqui fers of Central Basin. (4) At the sane time, the surface flows of
the Rio Hondo and the San Gabriel R ver percolate dowward into the
aquifers of Central Basin in the Mntebell o Forebay. I n the Forebay,
the underground aquifers nerge and are unconfined, and thus are
capable of receiving large quantities of water from percolation
through the sand and gravel surface of the Forebay Area.

The Los Angeles Forebay Area is sinilarly favorably situated for
percolation fromthe flows of the Los Angeles River, but as described
in Chapter Six, the Los Angel es Forebay has been largely elimnated as
a source of fresh water replenishnent to Central Basin, due to the
lining of the Los Angeles River channel and the paving over of the
For ebay Area. In the Montebell o Forebay Area, by contrast, flood
flows have been largely controlled through the construction of the
Wiittier Narrows Dam and the river channels have not been lined in

that Area, so percolation can still occur.
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As Map 7-1 shows, the Central Basin is divided into a Non-Pressure
Zone and a Pressure Zone. The Non-Pressure Zone is conposed of the
forebay areas, where the aquifers can receive water directly. The
Pressure Zone is the area of Central Basin that is covered by the sane
i nperneabl e layer of clay that covers all of Wst Basin. In this
Area, rainfall and surface flows fromthe rivers do not recharge the
under ground supply. The Pressure Zone receives water only by the
underground flow through the aquifers of the waters from the
Non- Pressure Zone. Therefore, within the Pressure Zone, piezonetric
water levels are influenced only by the conditions upstream (i.e., the
amount of water noving through and percolating in the forebay areas)
and by the anount of water extracted.

At the southernnost tip of the Pressure Zone, the San Gabri el
Ri ver approaches the Pacific Ccean at A amitos Gap. In the Alanmitos
Gap, the clay covering of the Pressure Zone has been eroded, and the
aquifers come in contact with the Ccean. Thus, even though Central
Basin's boundaries do not extend all the way to the Pacific, the Basin
is exposed to sea-water intrusion. |f underground water levels in the
Alamitos Gap decline below sea level, sea water can nove up the Gap
and into the Central Basin aquifers.

Central Basin is both an "upstream basin and a "downstreant
basi n. It is not as highly exposed as is West Basin, especially to
sea-water intrusion. Central Basin is, however, alnpbst entirely
dependent for its ground water supply on inflow from the upstream San
Gabri el Basin. Wiile the devel opment of the Central Basin area
certainly created problens for the downstream users in West Basin,

Central Basin was not without problens of its own.
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A. 2. Devel opment of the Problens in Central Basin

On the eastern side of the Newport-Inglewood Uplift, Central Basin
ground water used to build up under pressure and energe on the |and
surface as artesian water from flowing wells and springs. Thi s
artesian water was in use in Central Basin as early as 1870, during
the early devel opnent of the Los Angeles area. (5)

As the use of the artesian water increased, its availability
decr eased. Central Basin water users began to drill shallowwells in
the area to obtain enough water for continued devel opnent and grow h.
(6)

As in West Basin, growh in Central Basin was explosive. At the
south end, Long Beach grew from a coastal village of 2,300 residents
in 1900 to a major city of 344,200 at the close of the growth boomin
1960. At Central Basin's north end, the Gty of Los Angeles, which
had already nmultiplied from 1,600 people in 1850 to 102,500 in 1900,
boonmed to 2,479,000 by 1960 and now contains 3,100,000 residents. In
bet ween Los Angel es and Long Beach, Wiittier's popul ati on expanded
from 1,600 at the turn of the century to 33,700 in 1960 (wth another
doubling to 72,900 in 1970), and Conpton burst froma tiny 500-person
spot on the map in 1920 to a city of 72,000 in 1960, having doubled
approxi mately every six years.

This devel opment was in part nmde possible by the availability of
the high-quality, rél atively inexpensive ground water of the area, on
whi ch Central Basin water users becane heavily dependent. Central
Basin developed as the site of a groundwater production industry

conposed of ten cities, over fifty water conpanies and water
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districts, and hundreds of individual producers ranging from
househol ds to major industrial firms. (7)

These Central Basin water producers escalated their production of
ground water as the area urbanized and grew. Figure 7-1 illustrates
the swift rise in groundwater production over the 27 years from 1935
through 1961, from just over 150,000 acre-feet per year to nearly
300,000 acre-feet. G oundwater production increased each year, except
when a year of exceptionally heavy rainfall would reduce denand.

The conbination of increasing groundwater production with three
other factors generated problenms for Central Basin. The first of
these other factors was the loss in local precipitation. As can be
seen from Figure 7-1, seven of the ten years from 1935 through 1944
were years of above-average rainfall. Beginning with 1945, twelve of
the next fifteen years were years of below average rainfall. The
drought cycle escalated water dermand while reducing the natural
repl eni shment to Central Basin. The second factor was the devel opnent
of the San Gabriel Valley upstream from Central Basin. Wat er
producti on and consunption in the Upper Valley increased, which
reduced the amount of water flowing out of the Valley into Central
Basi n. The third factor was the paving over of the Los Angeles
Forebay and the lining of the Los Angeles River channel, which
elimnated for all practical purposes these sources of supply to the

aqui fers of Central Basin. (8)

The result of this conbination of increased draft and dim nished
supply was the begi nning of overdraft in Central Basin. Overdraft is
estimated to have begun in 1942, (9) when total groundwater production

passed the 200,000 acre-feet per year nmark. The annual overdraft for
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1945 was estimated at 12,270 acre-feet. By 1950, the annual overdraft
was 77,000 acre-feet, and in 1960, it was 149,200 acre-feet. (10) By
1960, the accunul ated overdraft in Central Basin totalled 1.3 mllion
acre-feet, or 10 percent of the total ground water storage capacity.
(1D

This accunul ated overdraft manifested itself at individual wells
in declines in water |evels. In the forebay areas, the water table
fell from20 to 50 feet in the 1940s, (12) and another 50 feet in the
1950s. (13) In the Central Basin Pressure Area, water levels fell 100
feet from the beginning of the overdraft through the 1950s. (14) In
1960, ground water levels in the pressure area were as nuch as 109
feet bel ow sea level. (15)

In the Alanitos Gap area, ground water elevations were down to 30
feet below sea level in 1950. Salt water had begun to flow up the Gap
into Central Basin. (16) |In the early 1960s, salt water intrusion had
been detected in the shallow aquifers as far as tw mles inland of
the Uplift, and threatened to invade the nmmjor water-bearing Silverado
and Sunnysi de aquifers. (17)

Thus, through the period of intensive devel opnent of the Central
Basin area, the ground water conditions in the Basin had deteriorated
markedly. Water levels declined 100 feet (less in sone areas, nore in
ot hers). This inposed increased costs on water producers and
consuners, as wells were either deepened or adandoned and re-drilled,
and as punping lifts in wells increased. At the same tinme, inflowto
the Basin decreased, and along the Alamitos Gap, the Ccean threatened
to move in to make up the difference as it had in Wst Basin. These

two devel opnents raised the prospect that Central Basin itself may be
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endangered as a source of high-quality, inexpensive water for a

hi ghl y-devel oped, heavily popul ated area.

B. Responses to the Problems of Central Basin

Under these threats, Central Basin water producers began to
respond to their problenms of increasing demand, dim nishing supply,
and cont ami nati on. As we would anticipate, responses did not begin
until conditions had worsened considerably. As an "upstream basin,
Central Basin took longer to reach this point. Central Basin has the
shortest history of collective action of the four cases included here.
In that shorter period, and with the conbi ned assi stance and proddi ng
of their neighbors in Wst Basin, Central Basin actors also conpleted
a process of securing an inported supply, addressing their |oss of
supply from upstream curtailing denmands placed on the Basin, and

hal ti ng sea-water intrusion.

B.I. The Setting for Action: bstacles and Advant ages

The punping race was on in Central Basin in the niddle of this
century, encouraged by factors that presented obstacles to collective
actions to overconme the deteriorating ground water conditions there.
At the sane time, the Central Basin water situation contained some
features that enhanced the prospects for the local producers to
overcome those obstacles and successfully resolve their problens.

The principal obstacles faced by Central Basin users are by now
famliar, as they were also present in the Raynond and West Basin

cases. Central Basin presented an even greater "size problent than
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did West Basin. It was estimated at the end of the 1950s that there
were 750 or nore owners of wells within Central Basin, about 50
percent nmore than at the peak of Wst Basin use. This is a very large
nunber of actual and potential producers to involve in conmunication,
deci si on- maki ng, share assignments, cost-sharing, and nonitoring. In
addi tion, the physical extent of Central Basin and the lowvisibility
of groundwater resources conpunded the difficulties. Wen groundwater
reserves range from Los Angeles to Long Beach, it is conparatively
easier for users to fail to realize their interrelatedness, and
conparatively harder to arrive at firm boundary definitions (as is
evi dent fromthe differences in Maps 7-1 and 7-2). These factors make
gathering information about the resource and arriving at agreenents
about adjusting use patterns nore conplex and difficult. As was the
case in Raynond and West Basins, California water law further

i ncreased the incentives of Central Basin water producers to maxim ze
production and avoid voluntary reduction of use. By the tinme Central
Basin water users began to organize for sone response to their
probl ens, the trial court judgnment had al ready been issued in Pasadena
v. Al hanbra. While the "nutual prescription" approach of that Raynond
Basi n judgnment gave users in other basins a framework for resolution
via proportionate reduction in demand, the prescriptive-rights aspect
of that approach encouraged users in other basins to accelerate
production in an effort to perfect a claimto as nuch ground water as
possible in the event of a future adjudication. Thus, Pasadena v.
Al hanbra, though it becane the key to denand reduction in both the
West and Central Basins, had a perverse tenporary effect of actually

encouraging individualistic actions to maximze wthdrawals from the
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ground wat er supply.

Nevert hel ess, the prospects for collective action in Central Basin
were enhanced by the prior experiences of Raynond and Wst Basins,
and, it should be added, of neighboring O ange County. Faced with
consi derabl e uncertainty regarding their resource and its use, Central
Basin users did not have to invent processes of resolution as they
went al ong. The actions of users in the other three basins gave
Central Basin actors sone points of departure and processes on which
to build. At the same time, producers in Central Basin sought to
avoi d particular elements of previous actions in the other basins that
had led to great expense and delay (in the cases of Raynmond and West
Basins) or to continued exposure to water supply conditions (in the
case of Orange County) . It may be said that in Central Basin, the
"shadow of the court" |ooned especially large, as much of the activity
in Central was an effort to avoid the costly process of adjudication
for as long as possible, and this avoidance was a direct result of the
observation by producers in Central Basin of the occurrences in

Raynond and West Basins.

In addition to the experiences of its neighbors, Central Basin had
sone other advantages. Its conditions and location (as both
"upstreant and "downstrean) left it in enough peril to spur action
but also gave local users enough tine to act before great lasting
danmage was done, as occurred with salt water intrusion in Wst Basin
and Orange County. Further, Central Basin was benefitted by having a
relatively stable and wealthy community of users who were able to
sustain the costs and communication involved in collective action on

this scale. It was a community that grew in financial resources in
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part as a result of its exploitation of its groundwater resources, and
then was able to use the former to protect the latter.

Wthin that community of users, the distribution of interests also
favored collective action. There was a relatively small efficacious
subgroup of users with large stakes in the preservation of Central
Basin and a |arge share of the production therefrom In 1950, though
there were hundreds of water producers in Central Basin, the majority
of groundwater production was accounted for by fewer than twenty of
these. These large producers were the cities and water conpani es, who
had long tine horizons and whose prosperity depended heavily on a
secure supply of water. It was within this small band of water
suppliers that the first efforts to organize responses to the probl ens

of Central Basin began.

B.2. Early Responses: Cetting Organized

Actions in Central Basin built upon West Basin experiences from
the very begi nning. As a water producer in both Central and West
Basins and a defendant in the West Basin adjudication, the Cty of
Conpton invited representatives of the cities in the Central Basin
area to a neeting in August 1949, To this neeting, Conpton also
invited the Chairman of the Executive Commttee of the West Basin
Wat er Association, the Executive Secretary of the WBWA, and attorney
Kenneth Wight. (18) This nmeeting served as the first forum for
di scussion anong sone major Central Basin water producers concerning
their problems of falling water levels and declining inflow into the
Basi n. Adj udi cation of water rights and acquisition of an inported

water supply were anong the possible actions discussed at this
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nmeeting, with the participants from Wst Basin adding their insights
as "old hands at this sort of thing." (19)

Shortly after this neeting, the Gty of Long Beach first reported
evidence of salt water in Central Basin, east of the Newport-Ingl ewood
Uplift. This cane as quite a shock to many Central Basin water users,
who had thought thenselves protected by the Fault from the sea. (20)
Had this news surfaced before the August neeting in Conpton, it mght
have pronpted those present to organize. Instead, it took additional
neetings and several nmore nonths, until June 1, 1950, for Central
Basin water users to formthe Central Basin Water Association (CBWA).
(21)

The CBWA was forned with 17 producer-nmenbers who together
accounted for about 87,000 acre-feet, or roughly half, of the total
groundwat er extractions from Central Basin. (22) The new Associ ation
hired as its Executive Secretary the sane man who served as Executive
Secretary of the Wst Basin Water Association. Carl Fossette
continued to serve in both positions (and later as the first Ceneral
Manager of the Replenishment District) for several years and, through
his enpl oynent, "provided an essential communications |ink between the
two associations." (23)

One of the first actions of the CBWA was to request the State
Water Resources Board for an investigation and "an authoritative and
unbi ased statement of water conditions within Central Basin." (24)
That report, published in 1952, indicated that ground water conditions
were significantly worse even than those active in the CBWA had
expected. The CBWA distributed copies of that Report to Central Basin

wat er producers imediately. (25)
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Also in 1952, the first Referee's Report in the Wst Basin
adj udi cation appeared, and it was eagerly reviewed by producers in
Central Basin. The Central Basin producers carried away from the
Ref eree's Report three |essons. First, the Referee had recommended a
two-thirds reduction in groundwater extractions. This reconmendation
for a severe curtailnent alerted those in Central Basin that
adj udi cation could result in outcomes nuch less mld than in the
Raymond Basi n case. Second, the Referee had begun its work in 1946
and issued its Report in 1952; a simlarly detailed history of Central
Basin could be expected to take even longer, given Central Basin's
greater size and nunmber of producers. Third, the entire cost of the
i nvestigation was being charged to the parties, adding potentially
hundreds of thousands of dollars to the litigation costs. (26)

In light of the experiences of Raynond and West Basins, Central
Basin water producers felt they had little to gain and nuch to |ose
from such expensive and tine-consuming litigation. (27) The program
of the Central Basin Water Association was to avoid the process of
adj udi cati on such as had taken place in Raynond Basin and was underway
in West. It was anticipated that such a process in Central Basin
woul d take even nore time and woul d cost several million dollars, all
to achieve a possible result of a drastic cutback in punping.
Instead, the CBWA pressed to acquire a supplenental supply of water
through the organization of a water district. Through this action,
the Association believed Central Basin would be able to avoid an

adj uducation of water rights. (28)
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B.3. Acquisition of an Inported Supply

In the early 1950s, it was the belief of the Central Basin Water
Association that if producers in Central Basin had direct service
connections to the Metropolitan Water District's inported water
supply, those producers would reduce their punping accordingly. (29)
At the tine, the Association nenbers did not appreciate that the
sequence of cause and effect ran in the opposite direction. In the
Raynond and West Basin cases, it was the reduction of punping that
resulted in the increased use of the nobre expensive inported water,
not the increased use of inports that resulted in the reduction of
punpi ng.

Neverthel ess, the Association nenbers were correct in their
presunption about the timng of these matters: acquisition of inported
wat er supplies would have to precede any w despread reduction of
punpi ng. In this presunption, they were supported by the State Water
Resources Board investigation, which concluded that, at 1950 denand
levels, alleviating the overdraft on Central Basin would require the
inmportation for direct use within the area of up to 77,000 acre-feet
of water per year, in addition to supplies already being inported.
(30)

Water was already being inported to Central Basin by sone of the
maj or wat er producers. Los Angel es and Long Beach, as nmenber agencies
of MAD, had access to Colorado River water. |n addition, Los Angeles
inmported water fromits Omnens River Aqueduct. The Gty of |nglewod
was inporting water from Wst Basin, and the Gty of Wittier and
three of the largest water service conpanies were inporting water from

the San Gabriel Basin. (31)
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Inporting water from the neighboring basins was a questionable
solution, though, since those basins were thenselves subject to
overdrafting. The acquisition of inported water on the scal e needed
in Central Basin would require access to MAD inports for the remainder
of the Basin. As was the case in Wst Basin, the several cities in
Central Basin technically could have annexed to MAD one at a tine, but
this was not satisfactory to MAD, which preferred annexation of the
entire area so as not to further fragment the conposition of its Board
of Directors. Furthernore, the CBWA nmenbers realized that they coul d
exert more influence on the MAD Board as a large single entity than as

a nunber of small nunicipal representatives.

The plan of the Association, then, was to annex the entire Basin
area (outside the Cties of Los Angeles and Long Beach) to
Metropolitan. This would require the formation of a nunicipal water
district, in the same fashion as had been followed in Wst Basin.
Wth the participation and advice of the "old hands" from Wst Basin,
the CBWA organized the petition drive to obtain signatures calling for
the formation of the Central Basin Minicipal Water District (CBMAD).
(32)

The petition drive and the process of boundary definition of the
proposed District occupied the Association through the sumrer of 1952.
The required signatures were presented to the Los Angel es County Board
of Supervisors in the Fall, and a special election on the question of
formation of the District was set for Decenmber 15, 1952, five years
after the successful election to form the Wst Basin Minicipal Water
District. In Central Basin, a high level of consensus had already

been reached anong the nunicipalities and other major producers on the
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need to form the District, and there was no organi zed opposition to
the District by the time the election was held. As a result, the vote
to formthe CBMAD was 6-to-1 in favor. (33)

The next step was annexation of the new District to MAD. After
approval of the MAD Board of Directors was obtained, the issue once
again had to be placed before the voters. Another petition drive was
successful, and another special election was schedul ed on the question
of annexation to MAD. This second el ection was held on Septenber 21,
1954, and the favorable votes prevailed by a 3-to-1 nmargin. (34) Upon
conpl etion of annexation proceedings, the CBMAD becane the second
| argest nenber of MAD, entitled to four directors on the 36-nenber
Board. (35) MAD began work on extending service connections
t hroughout Central Basin. Col orado River water began to flow to
Central Basin water suppliers in 1955. (36)

Inported water was thus available to Central Basin in sufficient
quantities to neet the demand for water, as a result of the CBWA's
successful canpaign. But conditions did not inprove within the Basin,
and groundwater production was not reduced. Instead, due to the
actions taking place in Wst Basin, the continuation of the drought
cycle that had begun in 1945, and the loss of inflow from the San
Gabriel Basin, attention turned for the remainder of the decade to the

ground water supply and to Central Basin's own "upstream' problem
B.4. Inproving Gound Water Supply Conditions
The concern of West Basin water producers with the loss of fresh
water replenishnment from Central Basin conbined with other

cont enpor aneous devel opnents to produce the inpetus for a program of
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artificial replenishnent in Central Basin. The first of these other
devel opnments was the construction of the Wiittier Narrows Dam and the
LACFCD spreadi ng grounds adjacent to the R o Hondo and the San Gabri el
- Rivers in the Montebell o Forebay. This generated the possibility of a
program of controlled release of waters into the spreading areas of
the Forebay for maxi mum percol ation and m ni mum waste. Anot her

i mportant devel opment was the initiation of a program of artificial
repl eni shnment using Col orado R ver water in neighboring Orange County
in 1948, which provided Los Angeles County actors with an exanple to
follow A third factor was that conditions in Central Basin were ripe
for such an undert aki ng. The extreme declines in underground water
elevations in the farther reaches of the Central Basin Pressure Area
had created a hydraulic gradient sufficiently severe that novenent of
ground water from the Forebay into the Pressure Area woul d be about as
rapid as can be attained (given that water novenent bel ow ground never

real | y approaches breath-taking speeds). (37)

As described in Chapter Six, the first step in undertaking a
program of artificial replenishnent in the Mntebell o Forebay was the
creation of an instrunent for fund-raising and operation of the
repl eni shnment program Since the County Flood Control District
already operated the spreading grounds for conservation of flood
flows, the LACFCD was the clear choice for an operational instrunent.
There was at the beginning of the decade no matching instrument for
rai sing the needed revenues, so a tenporary program was instituted
through the creation of Conservation Zone | within the LACFCD.

Zone | was created in January 1952, with ad val oremtaxi ng powers

to raise noney for the purchase and spreading of Colorado River water.
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Qperation of the spreading program through Zone | actually comenced
in 1954. Anmounts of l|ocal runoff and purchased inported water spread
by the LACFCD in Central Basin are shown in Table 7-1. From 1954
through 1965, LACFCD Zone | purchased and spread 575,433 acre-feet of
inmported water in the Montebell o Forebay, using revenues of $9.3
mllion.

The tenporary nature of the Zone | program coupled with the
prospect that artificial replenishment would be a very long-term
program for the Central and West Basins, led nenbers of the Central
Basin Water Association and of the Wst Basin Water Association to
search for a permanent instrunent to conduct the replenishment
program In addition, as noted before, there were concerns about
taxing all property owners in the area to pay for a replenishnent
programthat primarily benefited the ground water producers. Wth the
adoption by the State of the Water Replenishnent District Act in 1955,
the means existed for the creation of a special district that could
mat ch the boundaries of both Central and West Basins, could tax ground
wat er production rather than real property to finance the ongoing
repl eni shment program and could persist over tinme wthout the
continuing need for re-establishment by the County Board of

Super vi sors.

Thus, the CBWA created a special conmmittee to study the
possibility of the creation of a water replenishnment district for
Central Basin. This special comittee joined with a sinilar one
created by the WBWA, and devised the boundaries and constituent
el enents of such a district. (38) After another successful petition

drive, a special election on Novenber 17, 1959, secured voter approval
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TABLE 7-1

Wat er Spreading at Montebell o Forebay (in Acre-Feet), 1954-1985

| nported |nported " Make- Up"
VWt er Wt er Wt er
Purchased Purchased from
Local by by Recl ai ned San

Year Runof f LACFCD QABVWRD WAt er Gabri el CBMAD Tot al
1954 N A 30, 000 N A
1955 N A 24, 800 N A
1956 N A 54, 500 N A
1957 N A 50, 000 N A
1958 N A 105, 100 N A
1959 N A 54, 400 N A
1960 N A 80, 900 N A
1961 NA 80, 800 66, 400 N A
1962 N A 39, 500 168, 600 1,178 N A
1963 4,520 4,800 75, 800 12, 405 97, 525
1964 5, 609 0 104, 902 13, 258 123, 769
1965 8, 301 75, 456 84, 672 14, 548 182, 977
1966 46, 779 67, 812 53, 847 15, 056 6, 500 189, 994
1967 60, 971 74, 060 10, 180 16, 224 0 161, 435
1968 40, 390 66, 592 28, 799 18, 275 0 154, 056
1969 104, 222 12,529 5,251 13, 877 0 135, 879
1970 55, 440 26, 651 43, 100 17, 158 0 142, 349
1971 41, 781 46,714 25, 420 19, 495 0 133, 410
1972 23,778 0 34, 400 17, 543 0 75,721
1973 44,835 0 71, 900 21, 949 0 20,000 158, 684
1974 29, 796 0 68, 200 21, 393 0 23,900 143, 289
1975 29, 665 0 71, 900 21, 884 0 0 123,449
1976 23,551 0 50, 783 21, 466 0 0 95, 800
1977 26, 309 0 9, 300 22,863 14, 500 6, 900 79, 872
1978 114, 400 0 39, 900 19, 252 0 0 173,552
1979 68, 600 0 66, 351 22, 457 0 0 157, 408
1980 78, 633 0 10, 200 24, 383 10, 900 0 124,116
1981 35,120 3, 300 28, 700 26, 109 31, 500 0 121,759
1982 39, 980 0 29, 999 29, 418 30, 900 0 130, 297
1983 102, 713 0 39, 751 17, 035 8, 900 0 168, 399
1984 70, 067 0 1, 500 27,784 20, 800 0 120,151
1985 47, 310 0 40, 600 26, 998 0 0 114,908

Sources: Central Basin Waternaster Reports, 1963-1985; COWBWRD Annual
Survey Reports, 1961-1985
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for the formation of the Central and West Basin Water Repl eni shnent
District (CABWRD).
The Repl eni shment District raises revenue through a repl eni shnent

assessnent or "punp tax" on ground water production within its
boundaries, and uses that money in the spreading program for the
purchase (largely through CBMAD) of untreated inported water to
address the annual overdrafting of the ground water supplies wthin
the District. The Los Angeles County Board of Supervisors continued
to re-authorize LACFCD Zone | through 1971 for the purpose of
addressing the historically accunulated overdraft in the Central
Basin. Thus, the property tax was used to offset the overdraft that
had occurred in Central and West Basins over decades, and the punp tax
was used to fund the ongoing replenishment activities to offset annual

overdrafts created by the contenporary water producers within the
District.

Concerns about the adequacy of inported supplies to sustain the
artificial replenishnent program of the CWBWRD have been present since
shortly after its formation. The loss of entitlement to Col orado

Ri ver water as a result of the Arizona v. California decision in 1965,

and the failure of California voters to sustain funding for the
conpletion of the State Water Project bringing water from the northern
part of the State to the south, have at times nade the supply sources
for the repleni shment program seem highly unstable and exposed. The
conpletion of the V\hi-ttier Narrows Reclamation Plant in 1962 and of
the San Jose Oeek Reclamation Plant in 1967 has given the CWBWRD a
base supply of locally-generated reclaimed waste water for spreading

in the Forebay. By the end of the 1980s, the use of reclaimed water
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shoul d provide a drought-free supply of about 50,000 acre-feet per
year for the repleni shment operation. By supplenmenting this |ocal
supply if replenishnment water with in-lieu programs, whereby the
CWBWRD and MAD rei nburse punpers for taking inported water for their
direct use instead of ground water, reliance on annual provision of
large quantities of MAD repl eni shnent water has been reduced to the
point where interruptions of MAD replenishnment deliveries no |onger
threaten the long-term viability of the artificial replenishment
progr am

Wi le reclainmed water provides an inportant source of |ocal supply
to the CVWBWRD, by far the nore inportant source of local supply is the
native waters of the San Gabriel Valley flowing into Central Basin
through Whittier Narrows from the Upper San Gabriel Basin. The |oss
of this source of supply would indeed seriously threaten the viability
of Central Basin as a groundwater resource. Yet through the 1950s,
the rapid devel opnent and growth of population in the upper portion of
the San Gabriel Valley, with conconmitant increases in the use of
ground water there, lessened the inflow to Central Basin fromits
upst ream nei ghbor. In order to protect the rights of the water users
in the lower portion of the San Gabriel Valley -- i.e., Central Basin
-- the Central Basin Minicipal Water District, the Gty of Conpton,
and the Gty of Long Beach filed suit in Superior Court on May 12,
1959 agai nst maj or water producers in the Upper San Gabriel Basin.

That suit, Gty of Long Beach et al. v. San Gabriel Valley Water

Conpany et al, Case Nunber 722647 in the Superior Court of the State

of California in and for the County of Los Angeles, lasted six years.

Its purpose was to determine the rights of the |ower Valley water
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users as against the upper Valley users. Negotiating comittees were
formed by the downstream plaintiffs and the upstream defendants in an
effort to avoid a nore protracted and expensive litigation. The
conm ttees appointed a Joint Engineering Reconnaissance Study to
i nvestigate the physical facts in lieu of a court-appointed reference.
Through intensive negotiations, the comittees arrived at a
statement of "Principles of Settlenent" by Septenber 1961. The basic
principles included a provision that, depending on the outcone of the
i nvestigation of the physical facts, the lower Valley users would be
entitled to sone mnimum base supply of water flowi ng from the Upper
San Gabriel Basin into Central Basin through the Wiittier Narrows. In
years when this base supply was not forthcom ng, the Upper San Gabri el
Vall ey Municipal Water District would purchase inported water to be
delivered to Wiittier Narrows in quantities sufficient to nake up the
di fference. Upon conpletion of the joint engineering study, it was
concluded that the anount of the base supply to Central Basin should
be 98,415 acre-feet per year. The negotiating conmttees agreed to a

settlement incorporating these particulars on Decenber 7, 1964.

Wth this anount settled and with the provisions of a settlenent
agreed, the downstream plaintiffs and the upstream defendants
presented to Judge Ednmund Moor of the Superior Court a Stipulation for
Judgnent in the suit. Anmong the provisions of that Stipulation was
the creation of a three-nenber Waternaster Board to nonitor the annual
inflow across Wittier Narrows and nake determnations of when the
Upper San Gabriel Valley Minicipal Water District should purchase
additional water for Central Basin. One menber of the Watermaster

Board woul d represent Central Basin users, one would represent Upper
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San Gabriel Basin users, and the third would represent both. Judge
Moor approved the Stipulation and entered the Judgment in the suit on
Septenber 24, 1965, and appointed the Watermaster Board on Novenber
12. (39)

Since 1965, the Upper San Gabriel Valley Minicipal Water District
has had to purchase "make-up" water for delivery to Wiittier Narrows
in seven years. The anounts purchased and delivered for spreading are
shown in Table 7-1.

Wth the creation of the replenishment programand the litigation
agai nst the upstream users of the waters of the San Gabriel Vall ey,
Central Basin water users had secured a supply of water to recharge
the aquifers of the Coastal Plain. In addition, Central Basin water
users had inported water supplies available for their direct use
through the creation of the CBMAD. These steps were vital for
i nsuring the adequacy of water supplies within the Basin, but they did
not produce the effect desired by the CBWA of curbing the punping
race. I nstead, they nade nmore ground water available to punpers, who
wei ghed the alternative costs of MAD inports for direct use and
production of ground water for direct use and responded as woul d be
expected, by continuing to increase their production of ground water.
G ound water conditions in 1961 in Central Basin reached an all-tinme
low, as the Association (through the CABWRD) began the step it had
originally organized in hopes of avoiding, an adjudication of the

water rights in Central Basin.

B.5. Curtail nent of Denmand

The availability of inported water had not resulted in Central
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Basin water producers reducing their demands upon the ground water
suppl y. I ndeed, the inported water for direct use went largely
unt ouched. Al 'though MAD direct-service water had been available
within Central Basin since 1955, in January 1960, Central Basin water
suppliers used only 3 percent of the capacity of their MAD
connections, and in July 1960, only 14 percent. Meanwhi | e,
groundwat er extractions reached nearly 300,000 acre-feet in the

1959-60 fiscal year. (40)

The Central Basin Water Association nenbers had realized by the
close of the 1950s that acquisition of a supplenental supply of water
and the institution of a replenishnment programwoul d not overcone the
probl em of overdraft in the Basin. Sorre enforceable reduction in
groundwat er extractions woul d be necessary to restore the Basin to a
bal ance between inputs and wthdrawals. Associ ati on nenbers
recogni zed that there could not be enough replenishment water to
replace the overdraft, due not only to limted availability of water
but also to the physical characteristics of the Basin -- aquifer
transmissibility was sinply too slow for spreading to keep up with the
pace of extractions. (41) They further acknow edged that producers
would be unwilling to reduce punping prior to an adjudication of
rights, not only because inported water was nore expensive, but also

because the law of water rights as nodified by Pasadena v, Al hanbra

gave producers an incentive to punp as nuch water as they could in
order to enlarge their rights. (42) Decreased reliance on ground
water, and increased reliance on MAD inports, would have to follow an

adj udi cation rather than prevent it. (43)

Therefore, the CBWA Executive Conmittee recommended to the CBWA
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Board of Directors in 1961 a resolution expressing the support of the
Associ ation for an adjudication of the rights to extract ground water
from Central Basin. (44) This resolution was adopted by the Board,
reversing the Association's original commtnent to avoid such an
action.

The neans for pursuing the Central Basin adjudication were present
in the new y-fornmed Repl eni shment District. This had been antici pated
during the process of formation of the District. (45) It was an
assurance to West Basin actors that their supply of fresh water across
the Uplift would be enhanced through the District's activities and not
simply punped out by Central Basin producers before it could reach
West Basin. (46) The Replenishnent District offered the possibility
of using revenues collected by taxing ground water production to
prosecute a legal action against all producers for a determ nation of
rights to future production. Thus, the CABWRD would initiate the suit
as plaintiff and incur the costs of infornation-gathering and the

negotiation of a stipulation.

The initiation of the lawsuit was delayed until a level of
consensus could be reached that the adjudication was indeed necessary.
It was anticipated that the devel opnent of such a consensus woul d
speed the process of negotiating a curtailnment of demand and reduce
conflicts arising therein. The devel opnent of this consensus was
facilitated by an initial report conm ssioned by the Repleni shnent
District and perforned by the District's consulting engineers. Wth
the presentation of that report, titled "Control and Reduction of
Ground Water Pumping in the Central Basin", in Cctober 1961, and the

adoption of the resolution of the CBWA endorsing the adjudication in
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of consensus was attained. On January

Novenber, the requisite |evel

2, 1962, the Central and West Basin Water Replenishnment District filed

suit against 750 owners of wells in Central Basin. (47)

The case of Central and West Basin Water Repl eni shnent District v.

Charles E. Adans et al. -- Case Nunber 786656 in the Superior Court of

the State of California in and for the County of Los Angeles -- was

assigned ‘to Judge Ednund Moor, who was also presiding over the
litigation between the Central Basin producers and the Upper San

Gabriel Basin producers. The conplaint stated that as a result of the

conti nued overdraft of the Basin, water |evels had been | owered to the

point that in approxinmately 80 percent of the area of Central Basin,

water |evels were below sea level. The conplaint then alleged that

this lowering of water |evels had inposed damages upon the producers

in the Basin in the formof increased costs and in the intrusion of

sea water into the aquifers underlying the Basin. These occurrences

were the result, according to the conplaint, of the nutual

prescripting of producers through their extraction of non-surplus

waters fromthe Basin. (48) The relief requested was an adjudication

of the respective clains of the defendants anong thenselves, a

provision for the control and reduction of groundwater extractions,

and the retention of jurisdiction by the Court for such nodifications

thereto as may becone necessary.

Even as the action in Central Basin was being filed, negotiations

for a settlenent along the lines of the one reached in the West Basin

case were underway. (4-9) The devel oprent of a settlenment anong the

parties in Central Basin was facilitated by experience gained during

the adjudication of rights in West Basin. (50) The passage of the

— ————
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Recordati on Act in 1955, requiring groundwater producers to record and
report their groundwater production to the State Water Rights Board,
aided in the swift conpilation of a recent history of withdrawals from
the Basin, fromwhich the relative rights of the parties could be
ascertained. (51) The CBWA sent out a questionnaire to all of its
menbers requesting data on the quantity of water produced since 1950.
(52) These data were conpiled and verified by the District's
consulting engineers, to formthe sort of record that woul d ot herw se
have been conpiled by a court-ordered reference. (53) As a result,
the use of a court-appointed Referee was avoided altogether in the

Central Basin case.

At the outset of the lawsuit, a settlenent comittee was appointed
by the CBWA to draft an interim agreenent for the reduction of
punpi ng. The settlement committee worked with the Repl eni shnent
District's attorney and engineers to develop a formula for the
calculation of the prescriptive rights acquired in the Basin. The
committee met every nonth, and presented a draft of an interim
agreenent to the CBWA on May 3, 1962. Included as Exhibit "A" with
the draft were the engineer's verifications of punping records to
date, which had already accounted for 93 percent of the production
fromthe Basin. (54) Meetings with water producers to explain the
interim agreenent and encourage them to sign it began imediately
thereafter.

Signators of the agreenent would be required to reduce their
groundwat er production to 80 percent of their "assuned relative right"
after October 31, 1962. The agreenent listed the assuned relative

rights of the parties as of 1961, based on their groundwater
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production and inports of water (which were preserved as rights to the
extent that producers had substituted inported water for ground
wat er) . The 80-percent figure was termed the "agreed punping

al | ocation". The interim agreenent would be presented to the Court
when parties representing 75 percent of the total assunmed relative
rights had signed.

Signhatures were collected much nore quickly than in the West Basin
case, in part because of the successful exanple of operation under the
InterimAgreenent there. The interimagreenment in Central Basin was
signed by 48 parties with approximately 78 percent of the assuned
relative rights in Central Basin, and was presented to the Court on
Sept enber 28, 1962. The Judge accepted the Central Basin Interim
Agreenent, appointed the Departnment of Water Resources to serve as
Wat ernmaster to oversee the operation of the Agreenent, and issued an
injunction ordering the signators to conply with the Interim
Agreenent. (55) The Agreenent becane effective on Cctober 1, 1962,
and thus 1962-63 becane the first fiscal year of operation under the
Agr eenent . Signators agreed to reduce their punping to an aggregate
of 166,917 acre-feet. The nunber of parties under \WAternmaster Service
and the total of their Agreed Punping Allocations are shown in Table
7-2, along with their actual groundwater extractions.

New parties joined the Interim Agreenent after it went into
effect. By the 1965-66 fiscal year, there were 91 signators, raising
the agreed pﬁnpi ng allocation brought under Watermaster Service to
189, 450 acre-feet.

In the meantime, as operation under the Interim Agreenent began,

the settlement committee of the CBWA and the attorney for the CWBWRD
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TABLE 7-2

Central Basin Parties to Watermaster Service, Agreed Punping
Al'l ocation, and G ound Water Production

1963- 1985

Parties to Agr eed G ound

Wat er mast er Punpi ng Wat er Active Active
Year Servi ce* Al l ocati on* Extractions Punper s Nonparti es
1963 47 166, 917 168, 906 46 NA
1964 78 181, 497 176, 436 74 NA
1965 88 186, 620 174, 950 85 NA
1966 91 189, 450 190, 045 86 NA
1967 508 217, 367 206, 591 462 34
1968 488 217, 367 219, 945 437 38
1969 451 217, 367 213,598 389 37
1970 402 217, 367 221,998 368 30
1971 363 217, 367 211, 443 299 25
1972 327 217, 367 216, 100 269 20
1973 312 217, 367 205, 503 247 19
1974 292 217, 367 211, 274 228 19
1975 282 217, 367 213, 092 219 18
1976 279 217, 367 215,979 202 17
1977 278 217, 367 211, 537 188 22
1978 257 217, 367 196, 532 - 169 14
1979 226 217, 367 206, 990 222 13
1980 220 217, 367 209, 513 173 14
1981 206 217, 367 210, 600 140 13
1982 198 217, 367 205, 576 135 12
1983 191 217, 367 194, 550 128 11
1984 181 217, 367 194, 079 124 10
1985 184 217, 367 195, 349 116 10

*Under InterimAgreenent, 1963-1966; Under Central Basin Judgnment,
1967-1985.

Source: Central Basin Watermaster Reports, 1963-1985
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set to work on a stipulation for judgnent in the Central Basin case. By
the end of 1964, a draft of a stipulation had been conpleted. The
Stipulation involved all of the defendants, from individual homeowners to
the Gty of Los Angeles. It provided for a 20 percent reduction in punping
and a Water Exchange Pool, as did the InterimAgreenent, plus provision for
the continuing jurisdiction of the Court. The total of the assumed
relative rights was stated to be 271,650 acre-feet, which resulted in a
total agreed punping allocation of 217,367 acre-feet. (56) As with the
InterimAgreenent, the Stipulation would be presented to the Court once
signatures had been obtained fromparties with 75 percent of the assuned

relative rights.

The Stipulation was presented to Judge Moor at a formal hearing on My
7, 1965. Trial of the case was continued by Judge Mbor to August 25, 1965,
and was conpleted on the 27th. Judge Mor signed the Findings of Fact and
Concl usi ons of Law and the Final Judgrment, which incorporated all of the
provisions of the Stipulation, on Cctober 11, 1965. Judgment was formally

entered in Central and West Basin Water Repl enishnent District v. Charles

E. Adans et al. on Cctober 18, 1965, to becone effective at the begi nning

of the next fiscal year, on Cctober 1, 1966. The Final Judgnment covered
508 parties (many of the original 750 had dropped out of the case).

Sorre of the provisions of the Central Basin Judgnent differed from
those in the Raynond and West Basin cases. The cal cul ation of Exchange
Pool water prices, for exanple, followed a different fornula, one which
made Exchange Water prices in Central Basin (which are shown in Table 7-3)
significantly higher than those in Raynond or West Basins. A result of
this cal cul ation of Exchange Water prices has been the energence of a very

active market in water right leases in Central Basin, as |lease prices are
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TABLE 7-3

Central Basin Exchange Water Pool Program and Leasing, 1963-1985

Exchange Exchange Cost Nurrber Tot al

\Wat er Wat er per of Ri ghts
Year Ofered Recei ved Acr e- f oot Leases Leased
1963 16, 185 7,285 $14. 37 NA NA
1964 16, 428 16, 428 $16. 92 NA NA
1965 17, 899 15, 145 $19. 64 NA NA
1966 19, 455 5, 059 $22. 69 28 6, 634
1967 22,721 11, 625 $29. 80 37 6, 493
1968 51, 226 16, 536 $32. 89 71 7,643
1969 25, 418 13, 010 $36. 00 71 6, 510
1970 26, 131 7, 154 $39. 00 114 9, 556
1971 25, 866 7,584 $43. 00 122 9, 591
1972 25, 963 7.055 $47.00 116 10, 182
1973 27, 662 5,067 $48. 00 105 10, 967
1974 28, 398 2, 255 $50. 90 115 13,171
1975 28, 595 545 $45. 76 94 11, 197
1976 32,167 223 $49. 86 105 13, 853
1977 30, 883 494 $54. 90 99 12,178
1978 31, 383 190 $57. 75 74 11, 839
1979 31, 357 88 $69. 75 87 20, 005
1980 27,484 516 $69. 75 137 29, 867
1981 21, 841 136 $93. 00 82 7,945
1982 24, 472 725 $99. 00 107 20, 208
1983 26, 950 1,055 $118. 00 98 20, 367
1984 28, 502 708 $140. 72 95 20, 854
1985 27,876 1, 800 $184.29 216 19, 863

Source: Central Basin Waternmaster Reports, 1963-1985
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negoti at ed between | essor and | essee and are usually |ower than
Exchange Water prices. In 1985, the Central Basin Judgnent was

nodi fied to change the nmethod of calcul ati on of Exchange Water prices,
whi ch should | ower them considerably. That nodification also directed
the Watermaster to fill Exchange Pool requests fromVoluntary Ofers
first, whereas in the original Judgment the Waternmaster was instructed
to fill Exchange Pool requests fromMandatory Ofers first.

The allocation of the costs of Waternaster service (which are
shown in Table 7-4) was also conputed differently in the Central Basin
case than in Raynond and West Basins. |n those cases, the cost of
Wat ermaster service is apportioned anong the parties according to
their groundwater rights, regardl ess of how small an anount this m ght
represent. This has resulted in the Watermaster issuing invoices for
and col lecting very small anounts of nobney from sone parties, to the
poi nt where the cost of billing the smaller parties exceeded the
amount col lected fromthem In Central Basin, a mninumcharge of
$5.00 is assessed each party; the renai nder of WAternaster service
costs (if any) is then apportioned anong 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

| esser amount equal ly. (57)

A noteworthy simlarity between the Central Basin and West Basin
Judgnents was their absence of a statement of the "safe yield" of the
basins. As in West Basin, Central Basin users avoided the inclusion
of a determ nation of safe yield so as to prevent a reduction of
punping to that level. An estimate of the safe yield of Central Basin

in 1957 was nade by the Departnent of Water Resources: it was 137,300
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TABLE 7-4

Central Basin Watermaster Annual Budget and Total Expenditures,

1963-1985
Expendi t ur es Expendi t ur es
Tot al Tot al per Acre-foot per Acre-foot
W\t er nast er Wat er mast er of G oundwat er of Tot al
Year ~ Budget Expenditures ~ ractionst Vater Use®
1963 $46, 438 $30, 288. 74 $0. 18 $0. 15
1964 $43, 008 $45, 585. 58 $0. 26 $0. 20
1965 $45, 736 $44, 135. 00 $0. 25 $0. 20
1966 $53, 795 $62, 976. 24 $0. 33 $0. 25
1967 $44, 024 $57, 464. 12 $0. 28 $0. 19
1968 $51, 306 $45, 123. 24 $0. 21 $0. 14
1969 $64, 270 $49, 571. 00 $0. 23 $0. 16
1970 $65, 119 $66, 943. 37 $0. 30 $0. 20
1971 $65, 781 $73, 462. 05 $0. 35 $0. 21
1972 $72, 788 $58, 288. 52 $0. 27 $0. 15
1973 $73, 896 $69, 293. 00 $0. 34 $0. 20
1974 $74,670 - $80, 895. 00 $0. 38 $0. 22
1975 $77, 532 $80, 293. 00 $0. 38 $0. 23
1976 $80, 616 $84, 311. 43 $0. 39 $0. 24
1977 $92, 466 $93, 352. 42 $0. 44 $0. 28
1978 $97, 667 $104, 391. 00 $0. 53 $0. 34
1979 $103, 795 $111, 353. 00 $0. 54 $0. 33
1980 $121, 356 $118, 695. 00 $0. 57 $0. 35
1981 $138, 500 $131, 156. 00 $0. 62 $0. 37
1982 $180, 000 $181, 111- 37 $0. 88 $0. 53
1083 $193, 500 $201, 026. 00 $1. 03 $0. 61
1984 $203, 100 $186, 074. 00 $0. 96 $0. 57
1985 $227, 100 $226, 412. 00 $1. 16 $0. 61

% by parties to Watermaster Service

Source: Central Basin Vaternaster 1963- 1985

Reports,




369

acre-feet. (58) A reduction of annual groundwater extractions to safe
yield woul d have required a 50 percent cut fromthe assuned relative
rights in Central Basin, rather than the 20 percent decrease the
parties negoti at ed. Parties in Central Basin were satisfied with the
conbi nation of a 20 percent reduction in groundwater extractions, the
guaranteed m ninmum inflow from the Upper San Gabriel Basin, and the
artificial replenishment program of the OCABWRD. Wth this
conmbi nation, Central Basin actors felt that a successful naintenance
of groundwater extractions at or about 217,000 acre-feet per year
woul d overcome the problem of falling water levels and | oss of ground
wat er in storage.

Devel opnents since the adoption of the Interim Agreenment in 1962
and the entry of the Final Judgnent in 1965 indicate that the Central
Basin negotiators were correct. First, as a prerequisite to success,
groundwat er extractions were in fact successfully restrained. As
Table 7-5 indicates, total groundwater extractions in Central Basin
declined from 248,800 acre-feet in 1962 to 211,600 acre-feet in 1965,
and thereafter remained below the total agreed punping allocation in
every year save two. Over this sane period, total water use in
Central Basin increased by over 100,000 acre-feet, from 267,713
acre-feet in 1962 to 370,625 acre-feet in 1985. The use of inported
wat er accounted for the difference, escalating to the point where, in
1985, inported water use within Central Basin surpassed ground water
wi t hdr awal s. Thus, despite the fact that inported water for direct
use is nore expensive than locally-produced ground water, Central
Basin water producers have conplied with the punping reduction they

negoti ated throughout the period of operation of that agreenent.
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TABLE 7-5

Central Basin Water Production and Total Water Use (in Acre-Feet):

1962- 1985
G oundwat er | mported Export ed B TotaL
Yeat Extractions WAt er \Wat er Wat er llse
1962 248, 800 52,392 33,479 267,?}?
1963 225, 400 70,079 32, 960 gsg,§;9
1964 219, 100 87,919 31, 308 275,?}1
1965 211, 600 87, 161 32, 767 255,994
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,@@9
1970 221,998 173, 599 40, 509 355, 088
1971 211, 443 190, 750 35, 822 366,37;
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

Source: Central Basin Watermaster Reports, 1963-1985

A e
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The successful naintenance of the reduction in ground water
Wthdrawal s, conbined with the spreading program and the guaranteed
m ni num inflow from upstream resulted inmmediately in recovery of
water levels in wells. Hydrographs of representative wells in the Los
Angel es Forebay Area, the Mntebell o Forebay Area, and the Pressure
Area are shown in Figures 7-2, 7-3, and 7-4, respectively. They
illustrate clearly the rise in water levels that occurred follow ng
the adoption of the InterimAgreenent at the end of 1962. Recovery
was sufficiently rapid that by 1964 water levels in the Pressure Area
had been restored to elevation conparable to those that existed in
1950, a rise of nearly 70 feet since 1961. (59) By 1966, water levels
were approximately equivalent to those of the late 1940s, except in
the Los Angeles Forebay which does not benefit directly from the
repl eni shnent program Water levels in Central Basin have renai ned
steady since 1966 (save for a dip in 1976 and 1977, when two
extraordinarily dry years resulted in the |loss of replenishnent water
as MAD devoted all of its supplies to direct use).

The loss of ground water in storage has not been conpletely
elimnated in Central Basin by the conbination of denmand reduction and
supply enhancenent, but progress has been made in reducing the
accunul ated overdraft. That accunul ated overdraft was estinated as
high as 1.3 million acre-feet in 1961. By the time of the entry of
the Final Judgnment at the end of 1965, the accunul ated overdraft had
decreased to 719,000 acre-feet. (60) At the end of the 1979-80 fiscal
year, the accunulated overdraft was down to 673,000 acre-feet, (61)

and it had been further reduced to 632,200 acre-feet at the end of

fiscal year 1985. (62) Thus, despite the fact that groundwater

e et i e
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extractions in Central Basin were not reduced to the estinated natural
safe yield of the Basin, the conbination of the punping reduction with
the supply enhancenent program has generated annual surpluses that
have increased the amount of ground water in storage and cut the

accumul ated overdraft in Central Basin in half.

B.6. Halting Sea-Water Intrusion

As Figure 7-4 indicates, water levels in the Central Basin
Pressure Area have recovered significantly, but renmain below sea
I evel . Water levels in the southern reaches of the Basin are
deliberately retained bel ow sea level in order to produce the maxinum
feasible hydraulic gradient between the Mntebello Forebay and the
Pressure Area. Mai nt enance of this gradient serves the purpose of
maxi mzing the transmssion of water from the spreading grounds
through the aquifers to the Newport-Ingl ewood Uplift.

However, maintaining underground water elevations bel ow sea |evel
in the southern reaches of Central Basin |eaves the ground water
supply vulnerable to further salt-water encroachment up the Al anitos
Gap. In order to take maxi num advantage of the repl eni shment program
Central Basin water users would need to create their own wall against
the Ccean so that water elevations on the inland side of the Uplift
coul d be kept bel ow sea | evel.

The institutional capacity for constructing a fresh-water
injection barrier in the Alanitos Gap was developed in Central Basin
by follow ng the exanple of West Basin. In West Basin, Conservation
Zone ||l of the Los Angel es County Flood Control District had been used

to fund the extension and operation of the West Basin Barrier Project.
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In Central Basin, Conservation Zone | had been established to begin
the artificial replenishnent program through spreading in the

Mont ebel oo For ebay. Wth the establishment of the Repleni shnent
District to take over the purchase of water for spreading to offset
the annual overdrafts, LACFCD Zone | funds were devoted to purchases
of relenishnent water to offset the accumulated overdraft. In
addition, Central Basin water producers seized upon Zone | as a source

of funds for the construction of a barrier project in A anmtos Gp.

The Los Angel es County Board of Supervisors, in the process of
re-authorizing Zone | in 1962, authorized the LACFCD to use its funds
for construction of the Alamtos Barrier, in addition to continuing

purchases of replenishment water. (63) The Flood Control District was
authorized to negotiate with the Orange County Water District for
joint construction and operation of the Alamtos Barrier, since the
Barrier would be of benefit to Orange County as well. In addition,
the LACFCD was directed to proceed with barrier design and
construction alone while negotiations over coordination with the
Orange County Water District were underway. During the 1962-63 and
1963-64 fiscal years, LACFCD Zone | spent $1.75 mllion on

construction of the Alamtos Barrier.

Qperation of the Alanmitos Barrier began in 1965, with 14 injection
wel | s. Since then, the Barrier has been expanded to 26 wells. An
average of 4,000 acre-feet of treated MAD water has been injected at
the Alamitos Barrier each year (unlike the West Basin Barrier Project,
the Alamitos Barrier is no a significant source of fresh-water
repl eni shment). Since the expiration of LACFCD Zone | in 1972, all of

the purchases of water for injection at Al anmtos have been nade by the
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Repl eni shnent District and the Orange County Water District. The
operation of the Barrier remains a joint project of the LACFCD and the
Oange County Water District. The Alanitos Barrier has "effectively
contained" the sea-water intrusion problem in Central Basin since
1965, (64) protecting the Basin from further contam nation while
allowing the replenishnent program to recharge the aquifers in the
Central Basin Pressure Area and in West Basin at the fastest rate

at t ai nabl e.
C. Summary

There are delicate balances to be maintained in Central Basin.
Keeping the Ccean fromflowing up the Alamtos Gap whil e keeping fresh
water flowi ng out across the Uplift into West Basin, keeping the
Mont ebel | o Forebay as full as possible while keeping elevations in the
Pressure Area |low enough to maintain a steep hydraulic gradient,
acconplishing these flow directions without |owering water |evels
el sewhere in Central Basin. . . these actions require relatively
sophi sti cated managenent and coordinated collective action. Yet
Central Basin is even larger than Wst Basin, there were many nore
producers' actions to coordinate, and Central Basin |acked the extrene
exposure and alarming deterioration that pronpted action in West
Basi n. i

Successful collective action in Central Basin was facilitated by f
the exanples of its surroundi ng nei ghbors: Raynond Basin to the north, |
West Basin to the southwest, Oange County to the east. The

adj udications in Raynond and Wst Basins originally appeared to
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Central Basin producers as exanples of action to be avoided, because
of their expense and duration. In the end, the Central Basin Water
Associ ati on recognized that water producers would not voluntarily
switch from | ess expensive ground water to nbre expensive inported
water in anywhere near the anounts needed to arrest the overdraft of
Central Basin, so a curtailment of demand for ground water woul d be
necessary. In pursuing this curtailment, however, the actors in
Central Basin did not sinply follow the exact path of the Raynond and
West Basi n adj udi cations. I nstead, they denonstrated considerable
| earni ng, adapting the process of adjudication in ways that nade it
| ess expensive and the quickest of the basin adjudications.

In addition to this use of the exanples of Raynond and West
Basi ns, Central Basin water producers also adapted the experiences of
Orange County to their own problens. The establishment of a
| arge-scal e water spreading programusing inported water purchases was
acconplished first through the creation of a special district (LACFCD
Conservation Zone |) levying property taxes, later through the
creation of a district with the power to tax groundwater production
(the CWBWRD). This sequence followed the exanple of Orange County in
its artificial replenishment program conducted bel ow Prado Dam a few
mles to the east of the Montebell o Forebay.

In addition to these exanples, collective action in Central Basin
V\BS' facilitated by its close physical connection to West Basin. As
has been noted several tines above, Central Basin is the only source
of natural fresh-water replenishment to West Basin. Furthernore, sone
cities straddled the Newport-Inglewood Uplift, and they and other

wat er producers punped ground water on both sides of this divide. In
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order to resolve their own problens, West Basin water producers needed
to extend their solutions into Central Basin. The overl appi ng
producers, such as the Cty of Conpton (which was a defendant in the
West Basin adjudication and the first to convene a neeting of Central
Basin cities), were the likely ones to initiate action in Central
Basi n. This initiation was acconpanied by the inclusion of key
personnel from West Basin. The nopst prominent exanple was the
Executive Secretary of the West Basin Water Association, Carl
Fossette, who becane the Executive Secretary of the Central Basin
Water Association and then the first General Manager of the Central

and West Basin Water Associ ation.

Their followng of the exanples of their neighbors and their
inclusion as part of the solution of West Basin's problens should not
be read to mininize acconplishnents of the local actors in Central
Basin. The fact that they found a way to adjudicate clains to a |arge
groundwat er basin at relatively low expense in just a few years has
itself provided an exanple for subsequent groundwater basin
adj udi cati ons. In addition, Central Basin actors created a forum for
coiranunication and collective decision-making in the CBWA taxed
thensel ves for a repleni shment program through the creation of LACFCD
Zone | and the CWBWRD, established another barrier against the sea,
sued upstream users to guarantee thenselves a mninum annual
fresh-water supply, and assisted in the drafting and passage of the
Wat er Recordation Act and the Water Repl enishment District Act. The
short history of collective action in Central Basin has been eventful,
and has resulted in the recovery of Central Basin from "critical

overdraft" condition in 1960. Inits current condition, Central Basin




U no WV er bein

accumu

lated from 1942 through 1961 has b

380

g overdrafted each year, and the overdraft

een reduced by about half.
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CHAPTER EI GAT

ORANGE COUNTY: SUPPLY- SI DE COVMONS MANAGEMENT

In the 1980s, the practice is known as "supply-side econom cs".
In earlier decades, it was called "primng the punp". Ei t her
expression is appropriately descriptive of the approach taken to the
groundwat er econony of Oange County, California by its citizens and
wat er producers. Wiile purists of the supply-side doctrine would
probably take issue with the description, in practice the approach has
involved running a deficit to help nake the econony grow to the point
where it can afford the deficit that spurred the grow h. Such a
policy involves considerable borrowing -- borrowing fromwthin the
econony and borrowing fromw thout -- and can be sustained as |ong as
the sources fromwhich one borrows can nmaintain the resource infusion.

Wi le nmuch of our thinking about commons problens, especially
since Garrett Hardin's 1968 article, has been "era of limts" thinking
focused on denmand restriction, the experience of Orange County has for
sone fifty years been a story of boosting supply and placing no
restrictions on denand. The community action in Orange County has
taken the formof keeping the punps prined, using the payoffs received
by the participants in a well-watered |ocal econony to support their

demands with offsetting increases in supply.

A. Orange County: The Background and the Problem

Travel ling southeast along the Pacific coast from Los Angel es

County and the West and Central Basins, one crosses next into O ange
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County. Orange County was once part of Los Angel es County, and became
a separate county in 1889. (Oange County is dwarfed by its nei ghbors,
the Pacific Ocean, Los Angeles County, San Bernardino County,

Ri verside County, and San D ego County. Squeezed in anobng these
giants are the 798 square mles, or approximtely 500,000 acres, of
Orange County. The inland border of the County is roughly cotermn nous
with the Santa Ana Mountains. Wthin the boundaries of Oange County
are the mission and town of San Juan Capi strano, the immense |rvine
area, part of the Ceveland National Forest, and (anong many others)
the cities of Anaheim Santa Ana, Fullerton, Orange, Garden G ove,

Costa Mesa, and Huntington Beach (see Map 8-1).

A. 1. The Natural Physical System

As is apparent from Map 8-1, the popul ation and devel opnent of
Oange County is concentrated in the northwesterly portion of the
County, toward the Los Angeles area. This is to be expected, given
the historical devel opnent of Orange County as originally part of Los
Angel es County and subsequently as a suburban area of the Gty of Los
Angel es (though Orange County has certainly devel oped an identity and
econony of its own) . But it is also no nmere coincidence that it is
this populated portion of Orange County that is also supplied by a
natural physical water system This physical system consists of the
lower portion of the Santa Ana River system and an underground water

basi n.

a. The Santa Ana River

The Santa Ana River is the largest coastal-area streamin southern
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California. The total drainage area and tributary systemof the Santa
Ana River -- the Santa Ana R ver Watershed (see Map 8-2) -- covers
over 2,000 square mles in the four southern California counties of
San Bernardi no, Riverside, Los Angeles, and Orange. The headwaters of
the Santa Ana River are in the San Bernardino Muntains, 80 miles
inland fromthe Pacific Ccean. The River originates in the confluence
of a nunber of creeks that drain fromthe San Bernardi no Muntains --
MIl Creek, Lytle Creek, Warm Creek, Cty Creek, Cajon Creek, Twin
Creek, and Plunge Creek (see Map 8-3). From this confluence, the
Santa Ana River flows in a generally southwesterly direction through
the San Bernardino Valley and on through R verside and Orange Counties
to the Pacific Ccean.

In the headwaters or confluence area, the R ver and it.s
tributaries flow through or adjacent to the Cties of Redlands, San
Ber nar di no, and Col ton. From there, the R ver travels through the
Ri verside Narrows and past the Gty of Riverside. Along the way, the |
River is additionally fed by Cucanonga Creek, Temescal Creek, San
Antonio Creek, and Chino OCreek. The River reaches the Santa Ana
Canyon, between the Puente Hlls and the Santa Ana Mountains, near the
border of Riverside and Orange Counties. Below Bed Rock Crossing, an
uprising of rock in the Santa Ana Canyon, the River opens out into the
Coastal Plain of Oange County. There, the R ver flows past the
Cties of Fullerton and Anaheim (which lie north and west of the
River) and the Gties of Orange and Santa Ana (which lie east and
south of the River). As the R ver passes the Cty of Santa Ana, it is
joined by Santiago Creek, which drains fromthe Santa Ana Mount ai ns.

The River enpties into the Pacific Ccean between Huntington Beach and
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Newport Beach.

The course and flow of the Santa Ana R ver have changed over tine.

Rainfall in the Santa Ana River Watershed is not only sparse on

average, as one woul d expect (average annual rainfall in Orange County
is 13.4 inches). Rainfall is also extrenely unpredictable and vari ed,

with possibilities of severe drought and over-abundance. Stormrunoff
in wet years can overrun the normal creekbeds draining the nountains
and the riverbed flowing through the valley, the canyon, and the
coastal plain. The Santa Ana River has repeatedly flooded (see
Chronol ogy, in Appendix), sonetinmes with disastrously destructive
results. At times, then, the River has flowed wide and rapidly from
the nountains to the ocean, and has sonetimes settled into a new
channel. At one tine, for exanple, the River enptied into the Pacific
Ccean near the boundary with Los Angeles County at the Alam tos Gap.
The Santa Ana River now reaches the Pacific Ocean east of Huntington
Beach at the Talbert Gap, and can now be expected to maintain this

course since flood control neasures are in place.

In addition to changes in the River's course, there has been
considerable variation in the River's flow In the late 1700s, for
exanple, the journals of an early explorer recorded the Santa Ana
River as being nore than half an mle wide (1). On the other hand,
only infrequently in 20th-century observation does the River actually
flow above the ground over its entire 90-mle course from the
nountains to the ocean. The River typically disappears at various
points along its course, sinking underground and then surfacing again
further downstream (2). As with nmost southern California streans,

there are tinmes and places where it is possible to "stand on the Santa




392

Ana River" without divine intervention or even wet soles.

b. The Und.erground WAt er Basin

As a natural physical water supply system then, the Santa Ana
River by itself would present considerable difficulties, alternating
bet ween destructive flooding and di sappearance in drought. However ,
the River does not operate as a water supply systemby itself, but
rather as part of a conjunctive supply system along w th underground
reservoirs or groundwater basins.

The Santa Ana River's course crosses several underground barriers,
such as fault |Iines. Water then collects upstream from these
barriers, as it would with a surface dam in underground reservoirs.
Over the Santa Ana River's course, it supplies nine underground basins
of this sort, starting with the MIl Ceek Basin back at the
headwat ers, on through the San Bernardi no, Colton, and Chino Basins,
and finally to the last basin before the Pacific Ccean (3). This |ast
basin is known variously as the Santa Ana Basin, the Coastal Basin,
the Orange County Basin, or the District Basin, and is the one with
whi ch we are concerned in this Chapter.

Each of these nine bas;i ns retains some River water and all ows sone
through to the next basin in the series. As the last basin, the
Orange County Basin's inflow is determned within the natural physical
system by its geohydrol ogic characteristics, by the anmount of water
flowing in the watershed (due to rainfall and runoff) , and by the
extractions of water users from the eight upstream basins and the
diversions of the surface flow of the Santa Ana River (where such

surface flow occurs).




The physical boundaries of the Orange County basin are the Santa

Ana Mountains to the east, the Chino and Puente Hills to the north,

and the Pacific Ocean to the southwest (4) (see Map 8-4) . The land

area covered is about 300 square niles. The Santa Ana River cuts

through the basin area and contributes an average (again, with w de

variation) of about 50,000 acre-feet per year to the groundwater basin

t hrough percolation (5). The maxi num fresh-water depth of the basin
is approximately 4,000 feet in the Santa Ana and Garden Grove area,

has a storage capacity of about 15 million

and the basin in total

1.5 mllion acre-feet of this in active,

acre-feet, with 10 percent or

usabl e storage capacity.
Together with the Santa Ana River, the underground basin of the

Orange County constitutes a conjunctive natural

Coastal Plain of
The

supply system consisting of inflow and storage elenents.
instability of the River's inputs to the local supply is offset by the

fl ow by the underground basin. The

capture and retention of the River

fluctuation in River flowwithin the year and fromyear to year is
countered by the basin's storage capacity, which nmakes water avail able

Pl ai n throughout the year and across years.

in the Coast al
arrayed in | ayers.

The basin contains three major aquifer systens,

The upper aquifer system extends fromvery near the ground surface to
a maxi mum depth of approximately 1,500 feet. The middle aquifer

The | ower aquifer contains poor

ranges from 1,300 to 2,600 feet deep.

quality confined water with a high level of dissolved solids, and

ranges from2,600 to 4,000 feet deep (6).
The water in the upper aquifer of the Coastal Basin is of very

high quality, and can be extracted easily. Because the Coastal Plain

i
i
:
b
i
b
;
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is at alowelevationrelative to sea | evel, and of course reaches sea

in the upper aquifer cones |

| evel at the shore, the ground water

sufficiently close to the land surface that artesian wells can supply
i

the water. In fact, areas near the ocean in Oange County were

hi storically swanpy because of the presence of the subsurface flow so

near to the land surface (7). Gound water elevations in the Coastal |

in the absence of human intervention in the form of
|

so that as _,

Pl ain area,
groundwat er extractions, are naintained above sea |evel,

the overland terrain gradually declines to sea | evel, the ground water

ener ges above the | and.
As the underground flow of the Coastal Basin approaches the
Paci fic Ocean, geohydrologic conditions separate the fresh water in

in the Ccean. There is a geologic :
[

the aquifer from the sea water

di scontinuity between the Ccean and the Basin, caused by disjunctures
beneath the |and surface associated with the Newport-Ingl ewood Uplift

(8) . The Uplift runs parallel to the coast from the southeastern

portion of the basin in Orange County on into Los Angel es County, and

bet ween the ocean and the basin.

creates a sort of underground "wall"

there are four points along the coast where this "wall" has

However,
been breached and a geologic continuity exists between the basin and

the sea.

During the last ice age, when sea |level was lower than its present

the Santa Ana and San Gabriel Rivers flowing to the ocean
: [

Subsequently, as the

el evati on,
deep channel s across the fault zone.
rose, these channels filled

]

carved out

river courses changed and as the sea |evel

wi th sand and gravel, creating pernmeable "avenues" for the outflow of

inflow of sea water

fresh underground water to the sea, or for the
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into the underground basin (9). The four avenues, or "gaps", are the
Alamitos Gap, the Bolsa-Chica Gap, the Bol sa-Sunset Gap, and the
Tal bert Gap. The Bol sa- Chica and Bol sa- Sunset Gaps appear to have
subsequently been sealed from the ocean by |ater underground shifts,
but the Alanmitos and Talbert Gaps offer possibilities for water
exchanges between the ocean and the basin (10). The Alanmitos and
Tal bert Gaps are located at each end of the Newport-Ingl ewood Fault

Zone (see Map 8-4).

A. 2. Devel opment of the Problem

The devel opnent and growth of Orange County took place principally
on this Coastal Plain, on the land supplied with water by the natural
physi cal system described above. A conbi nation of the novenent of
popul ation to Orange County, the novenent of population to the
upstream areas outside the County, the patterns of |and use, and the
law of water rights generated the commons problemin Oange County.

The recorded arrival of Spanish settlers in what was to becone
Orange County occurred in 1769 as part of the expedition of Father
Serra north fromthe San D ego area. The expedition canped in the
Santa Ana Valley on St. Anne's Day, July 28, 1769, and naned the River
and Val |l ey in honor of St. Anne.

Subsequently, some of the explorers returned to the area a.nd began
settlenents there. The first Spanish land grant in the area was
issued in 1810 to Jose Antonio Yorba, who fornmed Rancho Santiago de
Santa Ana in the area around the junction of Santiago Creek and the
Santa Ana River, where the Gty of Santa Ana is located today. Wth

the land grant was associated a riparian water right to the flows of
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the Santa Ana River adjacent to the land and to the underground water
beneath the | and.

Under Mexican administration in the first half of the 19th
Century, private rancheros were devel oped on the renai nder of the |and
in the Coastal Plain area. The rancheros irrigated the land for grain
production and I|ivestock raising. The flows of the Santa Ana River
were sufficient for these pursuits. The rancheros' irrigation systens
brought water fromthe streans onto the land to be cultivated mainly

by use of flow patterns that relied on gravity (11).

Wth the transition from Mexican administration to U S. statehood
in the mddle of the 19th Century, simultaneous with the "gold rush",
westward migration to California increased, on the prom se of possible
riches and the availability of new |ands. Lands were settled and
devel oped al ong the Santa Ana River Watershed, including the upstream
areas in San Bernardino and Riverside Counties. There also, the Santa
Ana River provided the needed water supply for irrigating lands for
l'ivestock raising and crop production.

The large-scale ranchero hol dings were devastated by the Geat
Drought of 1863-1864, which dried up the surface supply and resulted
in the death of the ranchers' animals (12). Subsequently, smaller
| and hol di ngs were devel oped and the crop patterns of the area changed
fromgrain fields to vineyards and citrus groves. |n response to the
| osses experienced by the rancheros in the Drought, the vineyard and
grove proprietors began to develop artesian wells in the Coastal
Plain, thereby securing water from the nore stable underground basin
supply rather than relying entirely on the nore variable (and

occasional ly non-existent) surface flows of the Santa Ana River.
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Towns were established in the Orange County area in the second
half of the 19th Century. Anahei m was founded in 1857, Orange in
1868, Santa Ana in 1869. The earliest nunicipal water supply systens
appeared in the 1870s. Also at this tinme, Janes Irvine began
acquiring the land that eventually anmounted to the vast Irvine Ranch
hol di ngs, ultimately covering approximately one-third of the area of
what is now Orange County (13). Irvine Ranch devel oped an irrigation
system drawi ng on both surface and underground suppli es.

As the Coastal Plain area developed in the late 1800s and use of
the water supply for irrigation increased, the water elevations in the
basin lowered. The lowering of the basin water elevations caused dry
lands to appear where there had previously been swanps (14). The
presence of these additional dry |lands increased the avail abl e acreage
for cultivation. As growers developed the newWy avail able | ands, they
in turn began to irrigate these forner swanps, adding still nore to
the total water demand for irrigation in the Coastal Plain.

I ncreased denmands placed on the physical systenis storage capacity
began to | ower the underground water elevations at about the same tine
that upstream use and surface diversions began to dimnish the inflow
to the Basin. The upstreamconmunities in the Santa Ana River system
were devel oping, too, diverting the surface flows of the River for
irrigation use and extracting water from the underground basins.
Because the Coastal Plain area is the last one-third of the Santa Ana
River's course, and because the Coastal Basin is the ninth in the
series of nine underground basins in the Santa Ana River system the
Coastal Plain was (and is) highly exposed to the actions of upstream

wat er users. The devel opment of the upstream areas reduced the flow
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through Santa Ana Canyon and thus di mnished both the surface flow of
the Santa Ana River in Oange County and the replenishnent by that
Ri ver of the underground basin.

Orange County water users north of the River (i.e., in the Anaheim
area) began to dispute with users south of the River (in the Santa Ana
area) over rights to the increasingly scarce flow of the River. The
northern interests attenpted a pre-enptive nove in the 1880s by taking
action in a State court to establish a predomi nant right to the River
water. The northern interests prevailed at the trial level, but the
judgnent was reversed by the California Suprene Court, which
recogni zed and upheld the riparian right, dating back to 1810, of the
Rancho Santiago de Santa Ana fromits Spanish land grant (15). As a
result, water users on both sides of the River in Orange County
mai ntained rights to the flows of the River, and use of those flows

conti nued apace.

By 1920, there were nearly 100,000 acres of irrigated
agricultural land in Orange County, alnobst twice as much as in 1910.
G oundwater extractions from the basin exceeded 180,000 acre-feet.
This volune of extractions was greater than the safe annual yield of
the Coastal Basin, which has been estimated to be 150,000 acre-feet.
Representatives of local private and public water supbl yi ng conpani es
and agenci es were noticing rec.edi ng water levels in wells. Al ong the
coast, where the swanpy areas near sea |evel were drained and
cultivated, underground water |evels declined to below sea |evel,
reversing the direction of flow in the geologic "avenues" of the
Alamitos and Tal bert Gaps and thus beginning an inflow of sea water

into the Basin.
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Wth the exception of the attenpted action of the O ange County
water users on the north side of the River to secure their rights as
agai nst the south side users, no joint action or public concern over
the adequacy of water supply was in evidence. Each proprietor
devel oped his own supply based solely on calculations of his

individually experienced costs and benefits, wi thout regard for the

effect of his extractions on other users. I ndeed, over-supply of
water in wet periods -- that is, the occasional flooding of the River
during the winter stornms -- received nore wi despread attention than

the overall trend toward |owered water |evels and di mi nshed natural

inflow  Flooding, after all, caused inmrediate destruction and asset
loss to those in the Coastal Plain, while the nore gradual process of
supply depletion posed a longer-term and less clearly perceptible

threat to the economc welfare of |andowners. "Until the 1920s, the
mai n water problenms of public concern were |and drai nage, stormwater
control and sewage discharge.... [while] punpers, through basically

uncoordi nated activity, were nmning the basin."” (16)

In 1920, Oange County was poised on the brink of a population
explosion and an economic transformation of proportions that are i
difficult to conprehend, even by the standards of the Industrial
Revol ution, the Anerican econonmic "take-off" of the mi d-1800s, or the
rapid growth of Anerican cities in the late 1800s. The economni ¢ base
of Orange County changed from agriculture to oil production and
distribution to industrial and commercial devel opnent. Al t hough
irrigation acreage had doubled in the previous ten years, in 1920 it
had reached very near to its peak of 130,000 acres. As Table 8-1

illustrates, the population of Orange County roughly doubled in each
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decade from 1920 to 1970, with the exception of the Depression years

of the 1930s, when popul ation growh was a "nmere" 10 percent. O ange

TABLE 8-1

Orange County Popul ation During the Period of Water Resource
Managenent, 1920-1980

Year Tot al _Popul ati on Urban_ (% Non- Ur ban
1920 61, 375 30, 310 (49) 31, 065
1930 118, 674 63,933 (54) 54,741
1940 130, 800 76,500 (59) 54, 300
1950 216, 224 146, 251 (68) 69, 973
1960 703, 925 675, 064 (96) 28, 861
1970 1, 420, 386 1, 403, 341 (99) 17, 045
1980 1,932, 709 1,926,911 (99.7) 5, 798

Source: Wirld Al manac_and Book of Facts, various years

County's popul ation grew from61,375 in 1920 to 1,932,709 in 1980, and
the percentage of that population living in areas defined as "urban"
escalated from49 percent to 99.7 percent, a change that was reflected
in the land use patterns of the Coastal Plain, where 90 percent of
Orange County's people live. In the Orange County Coastal Plain in
1948, about 130,000 acres was devoted to irrigated agriculture and
28,000 acres to urban and suburban purposes. Fifteen years later, the
distribution had been transforned, with 65,000 acres in irrigated
agricultural use and 100,000 acres devoted to urban and suburban use.
Yet, in 1920, before this explosion and transformati on, the basic
structure of the common-pool problemin Orange County was already in
place. Contributing to that problemwere:
(1) the law of water rights, which nade access to the commobn
water supply an adjunct of land ownership, wth no
restrictions on access based on water consunption or

supply conditions, and which was also the case in the
Raynond, West, and Central Basins;
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(2) the pattern of land use, which generated an early
extensive use of the available water supply (such that an
overdraft condition existed even when only 61,000 people
resided in all of Orange County), and which was also the
case in the Raynond and West Basins;

(3) the location of the natural water supply system as the
downstream end of the surface and underground water
series, creating an exposure to upstream activities
simlar to that of Wst Basin; and,

(4) the location of the underground water supply adjacent to
the Pacific Ocean, wth opportunities for sea water
intrusion, as was the case in Wst and Central Basins.

O ange County was already experiencing a denmand-supply imnbal ance,
contributed to sinultaneously by ongoing escalation in demand and the
onset of dimnution of supply. This pattern continued to operate
without intervention into the 1920s, until supplies were threatened
not only by dimnution but also (as in Wst Basin) by contam nation.
Still, despite the simlarities of this situation and the other cases,

the responses to the commons problemin Orange County devel oped al ong

a considerably different path.

B. Responses to the Problens in Orange County (17)

The path of collective action for water resource managenment in
O ange County has had one consistent direction: the protection and
enhancenment of water supply. Along that path, there have been
defineable stages: the early stage of information-gathering,
conmuni cati on, énd upstream supplenentation; the litigation and
District-formation stage; the District-building stage; t he
basi n-repl eni shrent stage; and the conjunctive-use stage. Each of

these stages has contained el enents of design and use of institutional
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capacities, and attenpts to alter the rules and conditions affecting

the behavi or of water users within and outside Orange County.

B.1. The Setting for Actibn: bst acl es and Advant ages

There were, of course, sone barriers to coordinated water
nmanagenent activities in Orange County in the 1920s. First, the
nature of common-pool problens generates a tendency, because of the
i ndi vi dual i zed appropriation of benefits and socialized diffusion of
costs, toward conpetitive and self-interested action on the part of
users. Second, a groundwater basin, as a particular type of
common-pool resource, aggravates this basic problem by being a
"hi dden" resource and one in which use-units can be shifted about from
one user's real property to another's. Third, the separation of
O ange County in 1889 overlaid jurisdictional boundaries on the
natural physical system in a way that divided the physical system
still further anong local units of public authority. The boundary
line dividing Orange County from Los Angel es County, for instance,

pl aces sonme of the Santa Ana River Watershed and sone of the

underground Coastal Basin in Los Angeles County. Wth the

establishment of Orange County, the Santa Ana River flowed through
three counties, the Watershed reached into four counties, and the
Coastal Basin underlaid two counties; no existing local public
jurisdiction had boundaries that contained the major elenments of the

physi cal system supplying water to Orange County.

Yet, in addition to these barriers, Oange County had
characteristics that were advantageous from the standpoint of

potential collective action. First, the separation of O ange County




from Los Angeles County, while it further conplicated the boundary

problem for actions with respect to the natural physical systemas a
whol e, presented an advantage for collective action within O ange
County itself. As of 1920, for instance, the independence of O ange
County was barely three decades old. The independence was thus an
event of some salience within the lifetimes of many County residents,
and had occasioned a high degree of unity anong the populace -- the
1889 vote to separate from Los Angel es had been a |opsided 3,004 to
499, or 6 to 1, in favor (18). Oange County experienced a strong
sense of comunity, for a county, even if that sense of community was
felt largely as a sense of independence that easily converted to an
"us vs. thenmt nmentality. Mreover, the extrene concentration of the
County's popul ati on and devel oped property in the Coastal Plain area
generated an identification of the Coastal Plain's water supply with
the County's water supply and nade the County an appropriate focal
point of action in a way that Los Angeles County could not be in the
Raynmond, West, and Central Basin cases. The County of Orange, and its
Board of Supervisors, was thus the |locus of one of the first inportant
actions taken with respect to the problem of water supply in the
Coastal Basi n.

Second, the devel opnent of Orange County up to 1920 had created
fortunes and famly dynasties. This was advantageous in three ways:
(1) resident property owners lived throughout the Coastal Basin area
who had considerable "stakes" in the water resources of the County,
first fromthe standpoint of flood control and subsequently of supply
mai nt enance; (2) there were resident property owners in the area with

consi derabl e assets, sone of which mght be devoted to activities for




resources of the County; (3) the nunber

the preservation of the water
of prom nent commnity |eaders was relatively small because of the
connecti ons between extensive property hol dings and the comunities of
O ange County, in that the Yorbas, Chapmans, Irvines, Spurgeons, and
Tustins were not only extensive |andowners and water users, they were
also founders of towns and cities and |eaders of |ocal associations
and | ocal units of government (19). It bears repeating here that the
Coastal Basin had reached overdraft conditions by 1920 when the
500,000 acres of Oange County still contained only sone 61, 000
persons. These pronminent fanilies, with their stakes and assets and
connections to the County and its organized conmunities, were also
focal points of early actions.

Third, the growh of Orange County had al so generated a network of
trade associations and public jurisdictions that provided a set of
conmuni cati on channels for discussion and dissemi nation of information
about devel opments in the County. Because of the reliance of the
County's economy on irrigated agriculture, local units of government
were necessarily attuned and responsive to issues of water
availability, once availability becane recognized as a problem
Simlarly, organizations such as the l|ocal chanbers of commerce and
the Orange County Farm Bureau established water committees that would
report on water conditions and problens to their nmenberships. Menbers
of the Farm Bureau, in turn, would be represented on |ocal chanbers of
comerce, chanber nenbershi ps overlapped with | ocal government council
menber ships, and so forth (20). Thus, sone of the nmunicipal

governnents and trade associations in Orange County initiated early

activities.
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B.2. Early Responses to the Supply Problem

By 1920, the Coastal Basin was being overdrawn, natural inflow had
been curtailed by the activities of upstreamusers, and recedi ng water
levels in wells had been noticed by |ocal water producers. The
beginning of a series of drought years in 1923 spurred hei ghtened
di scussion of water supply problens (21), and pronpted the first
series of actions within Oange County addressed to understandi ng and
i nproving the supply conditions of the area.

The first step was gathering of information. The Orange County
Board of Supervisors comm ssioned a study of the Santa Ana River and
the Coastal Plain by Los Angel es-based engi neer J.B. Lippincott. The
Li ppincott Report, delivered to the County in 1925, served four
significant purposes. First, it formally confirmed what several water
producers already knew, that the Coastal Plain was a water-deficient
area, that the Coastal Basin was being overdrawn and the water table
was declining sharply, and that the natural inflow fromthe Santa Ana
Ri ver had been reduced to clearly insufficient |evels. Second, the
Report identified for the first time in Oange County the alarmng
news that signs of sea-water intrusion were already present along the
Pacific coast, and warned that serious degradation of the groundwater
supply would occur if some renedial neasures were not taken. Third,
the Report identified flood control measures that could be taken to
protect property and conserve the occasional winter storm runoff.
Fourth, as the Report's findings were dissemnated through the
conmmuni cation network of |ocal governnents and associations, they

provided for the water users of Oange County a shared picture of
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their situation with respect to water supply and prospects for future
availability. In all, the Lippincott Report substantially altered the
informati on conditions regarding the water problem of Oange County, a
fact that helps in understanding why Orange County preceded the Los
Angel es County basins in the initiation of collective action for water
resource nmanagenent.

The next two steps, to conserve and supplenent natural inflowinto
the Coastal Plain, were taken at |east partially in response to the
Li ppi ncott Report. First, the Orange County Board of Supervisors
requested the formation of a special district fromthe California
Legi sl ature under the provisions of the Flood Control District Act (by
which the Legislature also created the Los Angeles County Flood
Control District). The Orange County Flood Control District was
formed in 1927 to design and inplenment neasures to control and
conserve storm flows, for the dual purposes of protecting property in
the Coastal Plain and retaining flood waters so that they m ght
recharge the Coastal Basin (22). Second, representatives of O ange
County joined with others in San Bernardino and Riverside Counties to
forma Water Conservation Association for the purpose of developing a
spreading program for the replenishment of the underground basins in
the Santa Ana R ver Watershed. The Association obtained the approval
of the United States Congress to use nearly 1,000 acres of federal
land upstream from the Coastal Plain for water spreading (23) .
However, this first cooperative venture of Orange County with the
upstream Counties al so became the last cooperative venture between the
downstream and upstream interests. The spreading program becane a

source of conflict as the upstream Counties began to put to their own
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use the waters collected for spreading, thus even further dim nishing
the inflow to Orange County (24).

Also in the late 1920s, three of the local units of government
within Oange County took action to secure for thenselves a
suppl emental supply of water. The nearly-conplete diversion of Santa
Ana River water had threatened the nunicipal supply systens of the
Cties of Fullerton, Anaheim and Santa Ana. These comunities joined
with others in the region to formthe Metropolitan Water District of
Southern California (MAD) in 1928. Their action insured a right of
access for at least sone of the population of Orange County to
what ever suppl enental sources of water MAD might ultimately acquire.
Residents in these jurisdictions thus began paying ad val oremtaxes to
the MAD. VWhile this action was undertaken by the CGties for
thenmsel ves and on behal f of their residents, and thus should not be
viewed as a "sucker" strategy or even necessarily as a "cooperative"
nove per se, this action did pave the way for these Gties to reduce
their dependence on groundwater extractions and surface water
diversions once their supplenental supplies through MAD becane
available, and so did inure to the long-run benefit of other Coastal
Basin water users by making it possible to reduce total denmand pl aced
on the natural water supply system

I nfornmati on-gathering and conmunication activities undertaken in
the 1920s, and the attenpted supplementation and conservation of
natural inflow, were early steps in the direction of collective action
for water resource managenent, but throughout the drought-stricken
decade from 1923 to 1933, water supply conditions in Orange County

continued to deteriorate. The water |evels declined still further,
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and well punps near the ocean began to draw salt water. The next
noves of Orange County water users to protect and inprove the water
supply conditions, which they knew from the Lippincott Report were
highly vul nerable, were directed toward two strategies, the formation
of another special district and the Iimtation of upstream diversions

of inflow

B.3. "UWs vs. Them': Formation of the Orange County Water District

One of the nost active associations of water user interests during
the 1920s had been the Water Committee of the Orange County Farm
Bureau. This is not surprising in light of the dom nance of the |ocal
econony by irrigated agriculture. It was, after all, the 100, 000
acres of irrigated ariculture, not the 100,000 persons, that was
pl acing a 200,000 acre-feet per year demand on the Coastal Basin by
1930 (100,000 persons would normally be expected to consune about
20,000 acre-feet of water per year, one-tenth of the groundwater
extractions in Orange County at that tinme). In April 1931, upon
reconmendati on of the Water Committee, the Orange County Farm Bureau
sent a letter to California State Senator N. T. Edwards and State
Assenbl yman Ted Craig. That letter requested the legislators to
obtain the approval of the California Legislature for the formation of
a special district within Orange County to be devoted to the problem
of water supply, to "look out for the question of replenishing the
Basi n, conservation of the waste, and questions of that nature." (25)
The legislators did not act on the recomrendation with the

introduction of a bill that year.
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a. Tﬁe Irvine Ranch Litigation: Orange County as Privileged G oup

The next year, 1932, the concern about the increased upstreamuse
of the Santa Ana River flows, and the building aninosity over the
spreadi ng program that had been converted to the detrinent of O ange
County's water supply, turned into active conflict with the initiation
of a lawsuit against upstreamwater producers. The |lawsuit was not
undertaken by the County of Orange or any of the local units of
governnment or associations within Orange County, but by one water user

-- one, huge water user.

The Irvine Conpany was "the dom nant econonic organization within
the county." (26) The original |and holdings of the Irvine Ranch
extended over 172,000 of the 500,000 acres of Orange County -- in
other words, one third of Orange County was once the Irvine Ranch,
whi ch extended fromthe Santa Ana Mountains to the Pacific Qcean (27).
The Irvine Conpany had been forned to nanage the considerable assets
of the Irvine famly, and was principally engaged in | and devel oprent,
in the course of which it sold off acreage. At the tine of the
initiation of the lawsuit, in 1932, the Irvine Conpany held
approxi mately 92,000 acres (28). The |ands possessed by the Irvine
Conpany, which included sone of the best farmand in the County, were
watered by a conbination of surface supplies and groundwater
extractions. The Conpany had 80 wells in operation in 1932 (29).

In order to protect its water supply, which was dependent both on
surface inflow and on basin recharge, the Irvine Conpany sued three
upstream appropriators that were diverting water fromlLytle Creek for
spreading to recharge one of the upstream underground basi ns. The

Conpany claimed that the upstream diversions of water that woul d have




411

flowed through the Santa Ana Canyon and into the Coastal Plain were
i nvadi ng the Conpany's riparian right (30). The Conpany sought relief
fromthe Court in the formof a declaration of the Conpany's right and
an injunction restraining the upstream defendants from diverting
gquantities of water sufficient to damage its downstreamright. The

original action -- Irvine Co. v. Fontana Union Water Conpany et al. --

was expanded until it included twenty defendants, who were diverting
water fromMII Creek and the Santa Ana River as well as Lytle Creek
(31). |

The actions of the Irvine Conpany were undertaken in order to
protect its own water supply. Yet clearly, if the Conpany prevail ed,
the result would be an increase in the inflow to the Coastal Pl ain.
Hence, all of the overlying users of the Coastal Basin stood to
benefit, even if only the quantity of the Irvine Conpany's right were
restored to the basin. The restoration of the Irvine Conpany's water
m ght not (legally, at least) give the other water users in the
Coastal Plain nore water to withdraw, but it would raise the elevation
in the basin and thus reduce punping costs and sea water intrusion for
the other users. That was the mininal benefit to other users froma
judgnent favoring the Company -- beyond that, a favorable judgnent
m ght actually result in increased water availability. Because of its
own stake in the outcone of the case, the Irvine Conpany had
undertaken an action from which several other users stood to benefit.
The Irvine Ranch litigation presents a classic exanple of the
provision of a collective benefit by and for a "privileged group"

(32).
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b. Sharing the Costs: Creation of the Orange County Water District
The Irvine lawsuit generated an additional rationale for the
formation of the kind of special district for which the Farm Bureau
had | obbi ed Senator Edwards and Assenblyman Craig in 1931. As the
Irvine litigation grew, in nunber of defendants and scope, the

prospective costs to be incurred by the Irvine Conpany escal ated, as

did the potential benefit to other downstreamusers if MII|l Creek and
Santa Ana River diversions were curtailed also. [If a special district
could be forned as a sort of "zone of benefit”, encompassing |ands

that stood to gain from a successful prosecution of the suit, then
funds raised by such a district could be used to defray the Irvine
Conmpany's costs in "going it alone", and could nore equitably

apportion the costs of the action with the potential benefits to be

received fromthe action.

Anot her reason for creating such a district and then involving it
in the litigation was to counterbal ance the representation of the
def endant s. One of the defendants added to the suit was the San
Bernardino Valley Water Conservation District, which had been
incorporated in 1931 and could claimto represent the interests of all
of the appropriators in the San Bernardino Valley (33). The Irvine
attorneys perceived an advantage to be gained frombeing able to nmake
a simlar claimfor the Orange County users, though the Irvine Conpany
itself was not such a representative. If such a representative were
to be enployed, it would have to be created.

In April 1933, State Senator Edwards introduced Senate Bill 1201,
which authorized the incorporation of the Orange County Water

District. Senate Bill 1201, the Orange County Water District Act, was
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approved by the California Legislature on June 4, 1933. The O ange
County Water District (OOW) was specifically authorized in this
enabling legislation "to represent the water users and |andowners of
the Coastal Plain in all litigation involving outsiders.” (34) The
OOWD subsequently entered the Irvine litigation as intervenor on
behal f of the Irvine Conpany.

The initial idea in 1931 for the creation of a special water
district in Orange County was directed to the nore general purposes of
conserving and replenishing the Coastal Basin. But it was the |egal
action in 1932 against the upstream appropriators, and the twn
desires to have a representative party and a cost-sharing nechani sm
for the downstream users, which apparently provided the specific
inpetus for the creation of the Orange County Water District in 1933.

However, the Act authorizing the creation of the District did not
stop at authorizing the District to pursue the litigation against the
upstream interests. In addition, the District was charged to
undertake: (a) nmanagenment of the groundwater basin, (b) conservation
of the quantity and quality of the groundwater in the basin, (c)
recl amati on of water for beneficial use, and (d) conservation and
control of storm and floodwaters flowing into the District (35) .
Pursuant to these purposes, the District was granted powers: to
inport, sell, and store water; to conserve or replenish water within
or outside the District; and to protect the water supply and water
rights of Orange County users through any action or proceeding. The
District may have been created to address the immediate concerns of
Irvine litigation, but it is the District's use of these powers to

i npl erent the additional responsibilities, plus two subsequent uses of
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the power to pursue litigation, that have made the District the focal

poi nt of water resource nanagenent in O ange County. (36).

B.4. The District's Supply Managenent Program 1933-1948

Different observers could choose to organize and analyze the
hal f-century of the Oange County Water District's operation in
different ways. One could choose, for exanple, to nake divisions
among different periods of the District's actions based on the
different litigations initiated in 1933, 1951, and 1963.
Alternatively, one could select the nmajor changes in the District's
taxing capacities in 1933, 1953, and 1968 as the dividing points anong
periods of District operations. The approach taken here is to
organize the District's activities into three periods of dom nant
programmati c enphasis --a basin-protection period from 1933 to 1948,
a basin-repl eni shment period from 1949 to 1964, and a conjunctive-use
period from 1965 to 1985 -- because the other landmarks in the
District's history, such as the litigation involving the District and
changes in the District's powers, might best be understood within the

context of the purposes being pursued during that tine.

a. The Initial Situation of the Oange County Water District: The
Source of the Supply-Side Policy, and Limtations on Minagenent
Capacity

Wiile the Orange County Water District was created, at least in
part, to aid in the prosecution of the Irvine Ranch litigation, and
was further authorized to engage in any actions or proceedings on

behal f of the local water users against those who might inpair or
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dimnish the water supply available to them the District was not
given the power to act with respect to the water consunption of users
within its boundaries. The Orange County Water District Act of 1933
did not vest the power of undertaking an adjudication of water rights
in the District or its Board of Directors. I ndeed, the Act
specifically prohibits the District fromtaking part in any action or
proceedi ng agai nst or between owners of land or water rights within
the boundaries of the District (37).

In part as a result of this rule, and because of the actions of
the District and other public water enterprises in Orange County, the
water rights in Orange County to the flows of the Santa Ana River and
to the groundwater of the Coastal Basin (now conmmonly called the
District Basin) never have been adjudicated. This represents quite a
different approach fromthat taken in the other cases in this study,
where adjudication enabled users to place an enforceable upper limt
on denmand for groundwater. As one observer put it, "Only Oange
County has elected to forego adjudicating the water rights in its own
area." (38)

Orange County Water District acts much as a repleni shnent
district, yet the contrast with the Central and West Basin Water
Repl eni shnent District is quite sharp in this regard. Wereas the two
repl eni shment districts were formed to confront simlar physical
problems in neighboring areas, the Central and West Basin Water
Repl eni shnent District was created with a mandate to pursue
adj udi cation of water rights within Central Basin, and the O ange
County Water District was created with a prohibition on adjudicating

water rights within the District Basin.
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The rule barring Orange County Water District's participation in
water rights adjudication in the District Basin is a reflection of an
attribute of the Orange County community, an attribute the District's
Board and staff have internalized as a fundamental policy conm tnent.
The policy conmitnent, described as "inviolate," (39) is to the
provision of a supply of water in Orange County that will be adequate
to neet the demand for water in Orange County, regardless of growh,
devel opnent, drought, etc. As part of a general "philosophy of
plenty" in the County, the District's Board and staff, |ike other
water policy leaders in Orange County, "feel that providing a full and
plentiful supply of water is a superior policy to rationing a limted
supply. " (40)

In the rule prohibiting the District from engaging in an
adj udi cation of water rights, and in the attitude of the comunity
underlying it, lie the source of the "supply-side" approach to water
resource managenent in Orange County. The District has thus been
primarily engaged in the business of nmanaging the supply of the ground
water within the District boundaries, using taxing techniques to raise
nmoney to increase the yield of the basin, borrowing fromwthin the
natural physical system and from outside it, and taking actions to
protect the basin's sources of recharge. Even when the Orange County
Water District has acquired powers that could be used to discourage
demand, these powers have primarily been used to enhance supply.
Wthout an adjudication of water rights, and with its "inviolate"
policy conmmtnent, Oange County has chosen to manage only the supply

si de.

Some of the conditions of the establishnent of the District placed
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limtations on its ability to manage the supply side in the absence of
dermand restrictions. Principal anong these conditions was the
original boundaries of the Orange County Water District. The District
as fornmed in 1933 covered approxinately 156,000 acres in the Oange
County Coastal Plain, and so contained nost of the overlying owners of
the District Basin. However, significant by their exclusion were the
Cties of Anaheim Santa Ana, and Fullerton, and parts of the Irvine
Ranch that lay over the basin. Thus, some of the significant users of
ground water from the basin were not covered by the original
jurisdictional boundaries of the District.

Moreover, as noted earlier, the inposition of political boundaries
on the physical water system accentuated resource managenent
difficulties. The Orange County Coastal, or District, Basin, extends
into eastern Los Angeles County (see Map 8-5), where ground water
producers were beyond the District's reach and yet whose extractions
affected ground water levels within the District. (41) The result of
this msmatch between the District's boundaries and the Basin's
boundari es has been a punping "hole" at the County border, where a
sort of "no man's land" exists in which ground water producers on
either side of the border apparently pursue naximumextraction
strategies, reasoning that failure to use the groundwater on one's own
side of the border will result in its being used by producers on the
other side of the border.

At the same tinme, the relationship of the District Basin to the
Santa Ana River, its main source of natural recharge, places this
source of supply beyond the County's and the District's boundaries and

exposes those within the Orange County Water District to the upstream
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uses of the River, which can reduce inflowto a trickle. (42) The
conbi nati on of these boundary limtations -- the extension of the
Basin into Los Angel es County and the exposure to upstreamuses of the
River -- makes the Orange County Water District's supply-nmanagenent
probl em anal ogous to that of trying to keep a bathtub full while the

drain is stuck open and the water pressure at the faucet is |ow

b. Wnning A Battle and Losing the War: The District's Basin-
Protection Activities Through 1948

The principal concern of the Orange County Water District fromits
formation in 1933 until 1942 was the prosecution of the Irvine Ranch
litigation against the upstreamwater users. During this period, the
District was mainly a taxing unit, coercing contributions from the
potential beneficiaries for the provision of a collective benefit, and
thus spreading the costs of the litigation. (43) In addition, the
District served as a representative in the lawsuit of the interests of
the water users in the Coastal Basin area.

Three favorable judgnments were obtained in the U S. District Court
for the Southern District of California in 1942. The judgnents were
entered upon three stipulations by the parties: the MII Creek
Judgnent, the Lytle Creek Judgnent, and the Santa Ana Ri ver Judgnent.
Each of these judgments reduced the anounts of water the upstream
defendants could divert for spreading and set specific amunts per
wat er year, specified the upstream spreading |ocations the defendants
could use, and placed the admnistrative and nonitoring
responsibilities for making sure the anmobunts specified in the

judgnents were not being exceeded on the defendants. (44)
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Over the same period that the litigation was being successfully
pursued, the District and the water users within it found their basin
conditions aided by occurrences beyond their control. First, the
Depression slowed tenporarily the pace of developrment in Orange County
and thus reduced the rate of growh in water demand through the close
of the 1930s. Second, the Hoover Dam was conpl eted and dedicated in
1935, giving MAD a supply of water to deliver, and thus beginning the
process of bringing a supplenmental supply of water to the Gties of
Anaheim Santa Ana, and Fullerton. That process began to bear fruits
after the conpletion of the Colorado River Aqueduct in 1941. Third,
the period from 1938 to 1944 was a period of above-average rainfall, a
cluster of "wet years" that inproved basin supply conditions by
i ncreased natural inflow and percolation. This conbination of events
tenporarily stalled the decline in ground water conditions during and

after the successful prosecution of the Irvine |awsuit.

The other principal activities of the Orange County Water District
during the Ilitigation period were inprovenents of the recharge
capacities of the basin. In cooperation with the Orange County Fl ood
Control Distict, the OCW engaged in rechanneling and inprovenents of
streambeds to increase percolation of surface water into the District
Basin, thereby inproving the recharge potential of runoff and storm
flows. (45) After a destructive flood in 1938, marking the begi nning
of the wet cycle, the Orange County Flood Control District and the
U.S. Arny Corps of Enhgineers undertook the construction of Prado Dam
at that point in the Santa Ana Canyon area where the Santa Ana River
system narrows and flows from the upstream counties into Orange

County. Prado Damwas conpleted in 1941, and has becone a significant
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instrument for the Orange County Water District's supply nanagenent
program allowing for the conservation and controlled rel ease of water
into the Coastal Plain.

After the successful conclusion of the Irvine lawsuit and the
resulting increase in inflow into the Coastal Plain, the inprovenents
made in the recharge capabilities of the Basin, and the cycle of wet
years in the late 1930s and early 1940s coupled with a reduction in
growt h of demand, groundwater conditions in the District Basin reached
a level in the 1944 water year that has served ever since as a
benchmark of desirable supply conditions. Map 8-6 shows the water
level elevations within the District in 1944. Those water levels were
sufficiently high to create econonmically favorable punping lifts, and
were at or above sea level along the Pacific coast, thereby
effectively halting the sea water intrusion that had begun in the
1920s and continued in the 1930s. Even the water |evels along the Los
Angel es County border were favorabl e. This 1944 "profile" has
continued to the present to be the desired state of affairs for the

groundwat er conditions in Oange County.

This successful point reached in 1944 turned out to be a
precipice. The 1944 water conditions were subsequently revealed to be
nore the product of the uncontrolled, "fortunate" factors at work in
the 1930s and early 1940s than the product of the actions of the
District and Orange County water users. \When the "good fortune" of
slowed growh in demand and enhanced natural supply stopped after
1944, water levels went into a decline that was not arrested until
1956. Basin conditions changed so narkedly that it is now conceded

that 1944's profile is no longer an attainable goal despite its
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desirability.

As already noted in connection with the other cases, the 1944-45

wat er year marked the beginning of an extended period of dry years

lasting until the late 1960s. At the same

War |l brought to an end the fifteen-year

time, the close of World

pause in the Orange County

devel oprent boom  The postwar period's beginning was also the onset

of a series of annual overdrafts of the District Basin akin to the

situation during the 1923-1936 drought period. By 1948, annual ground

wat er extractions had reached 250,000 acre-feet, an annual overdraft

of approximately 100,000 acre-feet, a pace
elimnated the active usable storage capac
over 15 years. In the period from 1945 to

of ground water in the District Basin fell

that woul d have conpletely
ity of the District Basin
1948, the average el evation

from 20 feet above sea

level to 5 feet above sea level, with the |levels near the ocean

falling bel ow sea level. Sea water intrusi

on began agai n, threatening

the quality of water along the coast and spreadi ng inland.

The suppl y- managenent program of the Orange County Water District

from 1933 to 1948 had been oriented to protecting the Coastal Basin

itself, with the presunption that the natural physical system m ght

suffice to provide the "full and plentiful"”

supply of water for Orange

County. The actions taken during this period were to restore natural

infl ow through the prosecution of the Irvine Ranch litigation against

upstream di versions, to control flooding a
i nprove the percolation of that inflow int
thus generally provide the conditions for t

the ground water supply.

However, as rapid devel opment resuned,

nd conserve storm fl ows and
o the District Basin, and

he natural replenishnent of

and as a cycle of years of
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above-average rainfall gave way to a cycle of years of bel ow average
rainfall, it becanme apparent that, in the absence of an upper limt on
demand, a supply-oriented resource nanagenent program based on natural
repl eni shment could not ensure the desired water supply for O ange
County and at the same time protect the ground water quality. The
Irvine judgnments were not sufficient to sustain the water supply of
the County. Moreover, it also became clear that the anount of MAD
water available to Anaheim Santa Ana, and Fullerton would not be
sufficient to keep them from continuing to use substantial anounts of
ground water. (46) From 1944 to 1951, the average water levels in
wells dropped 38 feet (see Figure 8-1). WlIls along the coast began
to be abandoned (47), as the line between fresh and brackish
groundwat er noved inland eight thousand feet in the five years from
1945 to 1950 (48). Despite the District's basin-protection neasures,
and the use of all available streamwater for replenishnent of the
basin, the basin was facing serious deterioration as a valued
resource, and the econonic value of rights to use that resource was in
jeopardy. Each District action during this period had been a success,
yet the war -- the preservation of a valued resource -- was being

| ost.

B.5. The District's Supply Managenent Program 1949-1964
Natural replenishnent was insufficient; Oange County would
require artificial replenishnent. Artificial replenishnent woul d
require a source of inported water. I nporting water would require (a)
noney, and (b) some source of access to that inported supply. These

requirements, in turn, necessitated some institutional design, and
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re-design, in Oange County. That took tine, tine during which
conditions of the District Basin continued to worsen. That conpounded
the replenishnent task as the District pursued its principal

suppl y- managenent orientation of this period: filling the basin.

a. Artificial Replenishment Begins, 1949-1953

VWhen the Orange County Water District was created in 1933, it had
been given by the California Legislature the power to tax the property
owned within its boundaries. This ad valorem tax was the only
fund-raising nechanism used by the District through the
basi n-protection period and on into the basin-repleni shnent period.
The District had been authorized also to levy a special assessnent
agai nst property if approved in a special election, and to issue
bonds, but the District's Board of Directors had not sought to use
either of these revenue powers, funding the District's operations
entirely from the general ad val orem assessnent. The Board of
Directors continued this practice when they began to inport water for
artificial replenishment, funding the purchases from ad val orem
revenues.

The District began its purchases of replenishnent water with a
special allotnent of Colorado River water from MAD during the 1948-49
wat er year. The MAD water was directed into the Prado Reservoir
behind the Prado Dam (actually outside of Oange County), and then
released into the surface stream beds that the District had inproved
for percolation during the earlier joint operations with the Oange
County Flood Control District. Because the O ange County Water

District was not a nmenber agency of MAD, MAD would not directly sell
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water to the Oange County Water District on a regular basis.
Therefore, when repl eni shnment purchases by OCOAD continued in the
1949-50 and 1950-51 water years, they continued by going through the
MAD nenber agencies within the County -- the Cties of Anaheim Santa
Ana, and Fullerton, and the Coastal Municipal Water District (which
had been forned in 1942 in sone coastal areas not originally included
in OCWD, and which had annexed to Metropolitan, using the sane process
followed | ater by Foothill MAD, West Basin MAD and Central Basin MAD) .
In 1951, the Municipal Water District of Orange County was fornmed and
annexed to MAD, taking into MAD nmore of the assessed val uation of
O ange County. The Minicipal Water District of Orange County becane

the principal pass-through for MAD repl eni shment water to the OCOD.

Thus, the Oange County Water District had secured the
institutional infrastructure for its acquisition of inported Col orado
River water fromMAD for replenishment. MAD was still, at this stage,
interested in securing purchases of its Colorado River water so as to
perfect its right to the water in the event of future challenge, so
availability of replenishment water was not a limtation on OOWD s
repl eni shnent activities as of 1951. The limtation OCWD faced was
lack of adequate funding to purchase sufficient replenishnment water
from MAD.

Wthin the confines of its revenue-raising powers granted by the
State Legislature, the Oange County Water District had only the
option of increasing ad val oremtax revenues in order to purchase nore
water from MAD. Addi tional purchases were necessary because the
amounts of repleni shnent water purchased in water years 1949-50 to

1952-53 averaged about 28,000 acre-feet per year, far insufficient to
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make up annual overdrafts approaching 100,000 acre-feet per year. By
the end of June 1953, the average el evation of ground water throughout
the District Basin had declined still further to 15 feet bel ow sea
| evel .

A special assessment, and the use of increased ad val orem revenues
generally, was problematic for a variety of reasons. First, the
speci al assessnment would require a special election. This was a risky
proposition, itself requiring the diversion of scarce D strict
resources for an uncertain outcone, especially since the special
assessnent would have to be large in order to purchase enough
repl eni shment water to stop the decline in water levels. Second, it
was clear that additional replenishment purchases would have to be
sustained for the foreseeable future and beyond; thus, no claimfor
the special assessment could be nade that it was somehow "tenporary,"
to neet sone imediate energency. Third, the ad valoremtax itself
was questionable as a source of funding replenishnent activities of
the District. Those property owners already annexed to MAD were
payi ng ad valorem taxes to MAD for the acquisition and transportation
of the Colorado R ver water that they were then paying ad val orem
taxes to OOWD to purchased from MAD; correctly or not, there was sone
perception of paying for the same water twice. Mor eover, those
property owners in areas annexed to MAD were paying this perceived
"double tax" to benefit those property owners in areas of the OCWD
that were not yet annexed to MAD and who were thus paying taxes only
to OCOWD for the replenishnent water (49). |In addition, use of the E(.j.
val orem tax drew revenue from non-punping property owners to pay for

repl enishment activities that primarily benefited punping property
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owners, and thus constituted a subsidy to ground water producers (50).
The alternative of not replenishing the basin with inported water,
or of not replenishing it sufficiently to halt the decline in water
level s and the spreading intrusion of sea water, was al sb undesi r abl e.
The spread of sea water into the basin threatened to render the
considerabl e assets in wells and punping equipnment worthless, not to
nmention the assets in property watered by those wells and punps. For
the groundwater producers farther inland (and thus less imediately
threatened by salt-water encroachnent), a 38-foot decline in the
underground water elevations increased punping lifts and costs in
those wells that could still reach groundwater, and rendered worthl ess
those wells that could no |onger reach groundwater at all. Depletion,
if it continued apace, threatened reservoir conpaction and possible
| and subsi dence. Finally, a loss of the underground water supply
woul d nean its replacenent with a surface delivery systemto provide
direct supplies of inported water, and the construction of such a
system of feeders and pipelines wuld be a nassive financial
undertaking that could be avoided if the system of groundwater use
already in place were preserved. The option of a replenishment
program that would use the basin itself as the system for storage and
distribution of inported water was an econonmically preferable
alternative. (51) The unresolved question was how to fund and

i npl enent the repl eni shrent program

b. Re-Designing the District, 1952-1953
This basic puzzle -- howto institute a repleni shment programto

preserve the District Basin and avoid constructing an entire
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surface-delivery and surface storage system and how to fund that
program -- was the subject of a joint nmeeting in 1952 of the Water
Problens Committee of the Orange County Farm Bureau, the Water
Conmittee of the Associated Chanbers of Commerce, and the Board of
Directors of the Oange County Water District. For intensive
consideration of this puzzle, and developnent of a set of
recommendations for a water resource managenent program for O ange
County, a twelve-man Oange County Water Basin Conservation Committee
was forned. (52)

The Orange County Water Basin Conservation Commttee pursued the
sane basic policy conmtment that has undergirded water resource
managenent in Orange County throughout its history -- the conmtnent
to a philosophy of plenty rather than scarcity. Thus, the Committee
rejected two of three basic policy alternatives: one, centralized
control over water consunption and distribution by some public agency
enmpowered to enforce conservation; two, adjudication and linmtation of
water rights through the enploynent of the court-reference procedure
(53) . To pursue replenishnent of the basin wthout follow ng either
of these directions neant replenishing the basin while |eaving punpers
basically free to punp. Fundi ng a repl eni shrent schene subject to
that constraint solely from ad val orem taxes was, as noted above,
problematic in that punpers were subsidized by non-punpers, punpers'
i ncentives would aggravate the overdraft problem and the repleni shment
task, and non-MAD punpers and non-punpers woul d be taxed once for
provision of MAD replenishnent water for which MAD punpers and
non- punpers woul d be taxed twice.

The Committee was, however, attracted to a proposal to fund
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repl eni shnent by taxing punping. Taxation of punping to provide basin
repl eni shment held the promise of raising the necessary funds,

rel éting punpers' taxation to their benefits received, relieving
non- punpers from paying for replenishment except to the extent that
they purchased water from groundwater producers and thus benefited
from i nproved basin conditions, and yet not inducing nore punping but
indeed building in a conservation incentive w thout nandating
conservati on.

The Orange County Water District was already engaged in a basin
repl eni shment program but was not enpowered to inpose such a use tax.
It would be necessary to gain such power for the OCWD by anendi ng the
Orange County Water District Act. Once this threshold was crossed, a
package of anendnments was assenbled by the Conmittee of Twelve that
anmounted to a considerable re-design of the District as an institution
for water resource nmnagenent. Institution of a punp tax would
requi re measurenment and records of water production from the thousands
of wells within the District. Every well would have to be recorded
and nonitored, just as is necessary with real property for the
i mposition of an ad val orem tax. Thus, an anendnent was proposed
requiring every producer of ground water within the District to
register wells with the OCWD and to record and subnit ground water
production to the District tw ce per year. Such a change not only
nmade possible the inplenentation of the punp tax, but also vastly
enhanced the nmonitoring capacity of the OCAD.

The Committee also proposed an inportant enlargenent of the
territory of the District, with a related change in the District's

Board of Directors. The Cties of Anaheim Santa Ana, and Fullerton
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remai ned maj or producers of ground water from the District Basin, I
despite their access to MAD water inports. Their continued excl usion
from the Orange County Water District could not be supported since
they woul d receive considerable benefit fromthe OCOWD s repl eni shrent
program The Orange County Water District was enlarged to include the
three cities, and the Board of Directors of the District was expanded
from seven nenbers to ten, allowing each of the three cities to

appoint a Director to the District. Portions of the basin owned by

the Anahei m Uni on Water Conpany and the Santa Ana Valley Irrigation

Conpany near the Canyon were also to be added to the District.

Furthernore, the Committee proposed that an annual district
engineer's report on basin conditions and groundwater production be
submitted to the District and water producers. This provision would
allow for nonitoring of the effects of the repl eni shnent program and
woul d also provide a shared picture on a regular basis of the

condition of the basin, including the extent of sea water intrusion

and the elevation of the water table.

A limted ad valorem tax provision was also made part of the
Committee's recommendati ons. This was to help offset sone of the
overhead or admnistrative expenses involved in starting up the punp
tax program In addition, the ad valorem tax would be used to
purchase some replenishnent water. The amount of repleni shnent water
to be purchased was up to 375,000 acre-feet, an anount equivalent to
1953 estinmates of the accumul ated overdraft of the basin. Since the
accunul ated overdraft had occurred during the three prior decades, the
Committee decided it was appropriate to assess all property owners in

the District to nake up for the past overdraft conditions rather than
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just the current and future punpers, especially in light of the
territorial expansion of the Distict to include those who had

previ ously been placi ng heavy demands on the basin w thout paying the

ad val oremtax. Nonetheless, the ad val orem general assessnent
was |owered from 15 cents to 8 cents per $100 of assessed val uation,
and the provisions for a special assessnent would be dropped from the
District Act.

These reconmendations of the Oange County Wter Basin
Conservation Conmittee were formulated as a bill to anend the O ange
County Water District Act. Those anendnments were introduced into the
California Legislature and passed by it in 1953. Wth the required
registration of wells, the use of ad val oremtax revenues to purchase
repl eni shment water to replace the accunul ated overdraft, and the
availability of the punp tax (known formally as the "replenishnment i

assessnment”) to fund the ongoing replenishnment program the O ange :

County Water District "now had the organizational and fiscal powers
necessary to nmanage the ground water basin." (54) The District's Board :
of Directors first voted to levy a replenishnent assessment as
aut hori zed by the anended Act on June 9, 1954,
The repl eni shment assessment -- the "punp tax" -- was fornally
chal | enged as unconstitutional in the Superior Court of the State of
California in and for the County of Orange in 1954. The Superi or
Court upheld the 1953 Anendnments. The judgnment was appealed to the
Fourth District Oourt. of Appeal for the State of California, which
affirnmed the Superior Court judgnment in January 1956. The case was
not further appeal ed. Thus, a punp tax system first used in

California by the Orange County Water District, was adopted by the
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California Legislature and w thstood a constitutional challenge, and
has "since becone a popular way to deal with the common-pool problem
and is now used by several public water districts." (55)

The adnministration of the punp tax system relies heavily on
self-monitoring by water users and mninally on nonitoring by O ange
County Water District staff. Each producer of ground water files a
statenent every six nonths with the OCWD, reporting the anpunt of
ground wat er production as neasured by a neter attached to each of the
producer's registered wells. On the basis of the six-nmonth statement,

the District assesses the producer the appropriate sum which is the

product of the replenishnent assessnment (in dollars per acre-foot) and

the quantity of water punped (in acre-feet). The District engages a
full-time enployee in randomn zed nmeter readings. The ground water
production statenent, if questionable, may then be checked by a
District inspector who forns an estimate of how much water was punped
at a well by checking the anong of electrical power used at a
particular punp during the six-month period. If a considerable

di screpancy maintains, the District may investigate further. (56)
There are penalties for operating a punp while failing to accurately
report production. An offender may be fined $500 or be inprisoned for
six months, and each day of operation in violation constitutes a
separate offense. It has not been necessary to assess these penalties

agai nst any producer.

The punmp tax in Orange County, unlike the punp tax in Central and
West  Basins, operates without a ceiling on water production.
I ndi vi dual water production is not restricted in Orange County, so the

punp tax represented the only demand-side managenent tool of the
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O ange County Water District after the 1953 Anendnents. Because
adj udi cation of ground water rights has not occurred in Orange County,
each water producer may punp as much water as is desired, in light of
that producer's own conparison of revenue and production costs. The
punp tax enables the District to purchase water to sink underground to
offset the extraction of that producer. As such, the punp tax adds to
the production costs of the producer, and thus represents an effort to
re-internalize sone of the external costs of ground water production

The effect of the punp tax thus could be to reduce ground water
production if the tax were sufficiently high to reduce the
differential between revenue and costs at the margin; that is,
provi ded the producer cannot shift 100 percent of the tax onto
consurmers. For any producer who is producing for his own consunption
alone, the punp tax will tend to reduce production; for producers who
are retailing the water they produce, the solution is not determ nate
but depends on the conpetitive setting of the market and the

l'i kel i hood of substitution by consuners.

On the other hand, if the use of the replenishnment funds is to
purchase sufficient water to replace in the basin the amount that a
producer has extracted, and if punping lifts are the principal
conponent of groundwater production costs, then a punp tax used for
repl eni shment purposes will also have the effect of keeping production
costs lower than they otherw se would have been if punping lifts had
continued to increase. If the replenishment program funded with a
punp tax, and operating w thout an enforced ceiling on demand, is of
sufficient magnitude to fully replace the extractions of the

producers, then the question becomes one of relative additions to
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production costs: if the anmount per acre-foot of the repleni shnent
assessnment is lower than the additional cost per acre-foot of the
greater punmping lift faced by the producer, the effect of the
repl eni shment assessnent is to lower production costs and thus to
provide an incentive for greater groundwater production.

G oundwat er producers will vary fromone another in their relative
efficiency of production, the production costs they incur, the punping
lifts they face, the extent to which they retail the water they
produce, and the extent to which their custonmers (for those who do
sell water) can be charged the anobunt of the punp tax. As a result, a
punp tax and the replenishment programit finances will have different
effects on different water producers -- for sone, who can "pass al ong"
the punp tax to their custonmers, while at the sane time benefitting
fromrestored water levels and smaller punping lifts, there will be no
di sincentive effect on production of ground water. The punp tax is
thus not a very precise tool of demand-si de nmanagenent. Only when set
hi gh enough to push the cost of water at the consunption stage beyond
the value of that water to consumers wll consunption, and hence
production, be curtailed significantly. If the denand for water is
inelastic over the relevant range (as there is reason to believe it
would be in a sem-arid comrercial -residential area with a high nedian
i ncone), the punp tax may have to be quite high indeed to acconplish a

significant reduction in groundwater production.

In practice, the Orange County Water District has not set the
repl eni shment assessnment at such a high level. There are four reasons

for this:
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(1) the policy conmitment of the District to providing
a plentiful water supply rather than restricting
consunpti on,

(2) the anount of the punp tax is bounded above by the
Orange County Water District Act, and increases
above that upper bound have required either
amendnent of the Act by the State Legislature or an
extraordinary majority (8 of 10) of the District's
Board of Directors;

(3) increases in the punp tax have been unpopular with
ground water producers, who are the primary
constituency of the OCWD, |eading the Board to be
wary of raising the assessnent except in small
annual increnents; and

(4) the District is not allowed to be discrimnatory in
the amount of punp tax charged, so that a rate high
enough to curtail punping in certain troughs within
the Basin would have to be levied on all producers
within the Basin regardl ess of the elevation of the
water table in their locales. (57)

Thus, for reasons related to the attributes of the conmunity, the
rules governing District decision-nmaking and rules affecting the
production behavior of wusers, this one potential demand-side
managenent mechanism inprecise though it nay be, has not actually
been enpl oyed as part of a demand-managenment policy by the OCWD. Each
year, the punp tax has been set by the Board of Directors at whatever
l evel was necessary to buy enough replenishnment water to restore the
average annual overdraft from the preceding five years plus one-tenth
of the accunul ated overdraft (58). Punp tax rates are shown in Table
8-2. The guiding considerations for the setting of the punp tax |evel
have been supply needs rather than demand nmanagenent. So, "the punp
tax program of the OCWD does what nost people in Orange County expect
it to do: it provides a relatively steady supply of ground water."

(59) The provision and protection of ground water supply remains the

objective of the District, even though the 1953 Amendnents gave the
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TABLE 8-2

Repl eni shnent

Year Assessnent
1955 $3. 50
1956 3.50
1957 3.90
1958 3.90
1959 3.90
1960 4. 30
1961 5.50
1962 6. 00
1963 8.00/11. 00
1964 8.00/11. 00
1965 8. 00/ 11. 00
1966 8. 00/ 11. 00
1967 8. 00/ 11. 00
1968 9.50/12.50
1969 10. 30/ 13. 30
1970 10. 00/ 13. 00

-- First rate is per
acre-foot of water

1955- 1985
Repl eni shnent
Year Assessnent
1971 10. 00/ 13. 00
1972 10. 00/ 13. 00
1973 10. 00/ 13. 00
1974 10. 00/ 17. 00
1975 10. 00/ 17. 00
1976 12. 00/ 22. 00
1977 12. 00/ 25. 00
1978 12. 00/ 26. 00
* 1979 12. 00/ 30. 00
1980 17. 00/ 30. 00
1981 17. 00/ 30. 00
1982 15. 00/ 21. 00
1983 14. 00/ 21. 00
1984 23. 00/ 32.00
1985 23.00/ 32.00
acre-foot of water for irrigation,

Orange County Water

D

for non-irrigation use.

strict Annual

Reports

("Punp Tax")

second rate
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District a potential demand-managenent nmechanismin the punp tax.

c. Basin Protection Il: Orange County Water District v. Riverside

The Orange County Water District had entered the Irvine litigation
as intervenor following the District's creation in 1933. Ei ght een
years later, the District utilized its powers under the District Act
to initiate a legal proceeding as plaintiff on behalf of the District
Basi n water users. In 1951, as the limtations of the District's
ability to replenish the Basin were becom ng obvious and just before
the re-designing of the District's powers, the Orange County Water
District sued upstream appropriators of the Santa Ana River flows.
This tinme, the defendants were four upstreamcities in the Santa Ana
R ver Watershed -- Riverside, San Bernardino, Colton, and Redl ands
(for their various locations in the Watershed and relative to Orange
County, refer back to Map 8-3).

This was the second downstreamupstream litigation in the Santa
Ana River Watershed. The District was seeking to place a ceiling on
production by these four |arge upstreamusers to protect the natural
flow into Orange County (60). The use of surface and ground water by
these cities had continued to increase, in part because of failure to
annex to MAD and obtain supplies of supplemental water - - San
Bernardi no, for exanple, had just failed for the second tine to obtain
voter approval to annex to MAD. The conplaint of the Orange County
Water District filed in 1951 alleged that the four defendant cities
had for years been taking water from the watershed, and that either
they had no such right to the water or whatever right they had was

subordinate to the District's rights. The relief requested in the
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conplaint was a declaration of the water rights of each City, but not
of the District, and an injunction prohibiting each Gty from taking
water in excess of its declared right.

The case of Orange County Water District v. Gty of Riverside et

al. did not reach trial until six years later, in 1957, after the 1953
Arendrent s had changed the District considerably. In the interim the
defendant cities had lost at virtually every stage of the pre-trial
process. Their denurrers were overruled, then their notions for
dismssal were denied, then their notion for judgnment on the pleadings
was denied. The defendants noved for a reference of the case to the
State Water Rights Board, and this notion for reference was denied,

too. The case proceeded to trial, which lasted for 114 days in 1957.

The judgnent issued by the Superior Court after that trial clearly
favored the Orange County Water District. The District's allegation
that the Cties had no right to any of the waters of the Santa Ana
River Watershed was not upheld by the court. The Court ruled that the
def endants had indeed acquired and perfected prescriptive rights to
some of the water by adverse possession. But the relevant period of
adverse possession for the purpose of determining the declared rights
was established as the five-year period prior to the initiation of the
lawsuit, or the period from 1946 to 1951. And the declared right of
each Gty was linited to the anount of its taking in the first year of
that five-year period. Thus, each Gty in 1957 was enjoined from
taking water from the Santa Ana River Watershed in excess of the
amount it had taken in 1946. This meant for each Gty a reduction in
use of the flows of the Santa Ana River System and had the effect of

forcing theminto MAD in order to obtain supplenmental water. For the
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OOWD, inflowinto the District Basin had once again been increased and
protected, thus assisting in the program of replenishing the Basin.
The 1957 trial court judgnment was appeal ed by the defendant cities
twice. Each tine, the District Court of Appeals upheld the judgnent
while ordering sone nodifications in the anounts of the declared
rights of the defendant cities. After the second appeal canme to the
sane end as the first, in 1961, the cities did not appeal again, and
Round Il of the upstreamdownstream litigation battle ended ten years

after it began.

d. "Fill the Basin": 1954-1964

O course, throughout the period of the litigation against the
four upstream cities, the replenishment program of the District
continued, and the 1953 Amendnents gave the District the territory and
taxing powers enabling it to pursue a nuch nore intensive
repl eni shnent activity. Repl eni shnent of the Basin was the principal
programmati c enphasis of the OCAD from 1948 to 1964, but in the period
after the 1953 Anendnents that program was aggressively pursued, and
has been referred to as the "fill-the-basin" policy (61).

The Orange County Water District was confronted in the 1940s and
early 1950s with a period of drought, a falling water table, and
increasing sea-water intrusion. The period of the "natural
repl eni shment" program from 1948 to 1953, had not brought appreciable
i nprovenent: water levels continued to fall, the accumul ated overdraft
of the basin continued to escalate, and sea water further invaded the
basi n. By 1954, the first year of operation after the 1953

Amendnents, the accunul ated overdraft was estinmated to be 373,000
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acre-feet (62) .

At that point, with the conbination of the ad valoremtax and the
repl eni shnent assessment or punp tax, the District began to purchase,
through the five nenber agencies of MAD within Oange County, as much
MND water as it could for replenishnment. The District faced a
configuration of three limts on its purchases of MAD water: (a) how
much it could afford; (b) hownuch it could store and spread; and (c)
how much MAD had available to sell. Qperating within those
constraints, the District increased its purchases of replenishnent
wat er . The aimwas to fill the basin as rapidly as possible to
restore the 1944 water levels, for two reasons: first, the long-term
future availability of MAD water was not certain; second, filling the
basin and restoring the 1944 |evels was the plan for halting sea water
intrusion (63). The increase in purchases was rapid and large: in
1954, the five MAD nenber agencies in Orange County bought 48 percent
of the water MAD delivered in southern California, though their
conbined entitlenent was to 7 percent of the water (64).

The fill-the-basin program took a couple of years, even after the
avai lability of the punp tax, to take hold and reverse the decline in
water |evels and sea-water intrusion. 1956 was the historic |ow point
for the basin; 1956 is regarded with the sane historic significance
from a negative standpoint as is 1944 from a positive standpoint.
Figure 8-1 shows the average water levels in the District Basin; by
1956, the average water |evel of the Basin as a whole was nearly 20
feet below sea level. As Map 8-7 indicates, water levels near the
coast and along the Los Angel es County border were as nuch as 40 feet

bel ow sea | evel. In the Irvine Ranch area in the southeast part of




O C WD. Bdry
=10 -J0 -to sda
-Zo 6 / FULLERTON v 3e
~ veng Park 0 Crilt Basin P -
ORANGE THORPE %,

N

oy &
O 2300 %
"_,_.-'Jc.,‘

s, @

-~ ; (l-a
~2a

1 9‘..'0 X 1o \1}"
A ‘ 4
PA = kg c‘
-y )
by Irving
A Ry
: OCu,,
L [
o] Cosra: J:feso ¥

’f-‘;’—Upper Newport, Bay

o
Pl
b (ELEVATIONS REFERRED TO HE AN SEA LEVEL)

e Approx Scale - I'inch = J Miles

Map 8-7. (Orange County G ound Water El evations, 1956

Source: Orange County VWater District Annual Report, 1965




the District, there was a punping hole of 80 feet bel ow sea |evel.

The accunul ated overdraft by 1956 has been variously estimated from
500,000 to 700,000 acre-feet, between one-third and one-half of the
active usable storage capacity of the basin (65). Sea wat er had
advanced three and one-half miles inland.

After 1956, the drought continued, and groundwater extractions
continued to rise, but water levels in the Basin began to recover.
Repl eni shment wat er purchases escalated to roughly 83,000 acre-feet in
1957, to 144,000 acre-feet in 1960, to 235,000 acre-feet in 1963 (see
Table 8-3). Repl eni shnent inputs exceeded natural inflow from the
Santa Ana River each year from 1957 through 1964.

The District nanagers of the fill-the-basin policy sought during
this period to relax sonme of the constraints under which the policy
oper at ed. They could not nake more MAD water available; then, as
before and as now, the District and the people of Orange County were
dependent on a source of water over which they have no control. But
they could, and did, increase the funds devoted to replenishnent
pur chases, from $500,000 in 1954 to $830,000 in 1957 and $3, 200,000 in
1964, devoting both replenishment assessment and ad val orem funds to
this purpose (in spite of the "subsidy" issue). And they enbarked on
a program of constructing off-channel spreading facilities to
suppl ement the recharge capabilities of the Santa Ana Riverbed and the
i nprovenents thereto in the previous two decades. In 1957, the
District began purchasing |land and excavating spreadi ng basi ns. The
first was the Crill Basin, now known popularly as "Anaheim Lake," an
80-acre spreading facility into which surplus water could be diverted

for percolation. The Cill Basin is jointly operated by the District




Orange County Repl eni shnent Water

Year

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
1982
1983
1984
1985

Col or ado
R ver
WAt er

22,726
22,183
39, 177
27,956
50, 000
67, 789
20, 916
82, 955
77,145
81, 710
144, 471
165, 118
174,916
234, 789
185, 439
132, 367
116, 820
114, 422
92, 452
53, 373
85, 664
56, 386
35, 325
53, 764
49, 412
52, 633
14,914
15, 470
35,714
43, 824
21, 765
16, 510
16, 440
7,410
7,907
16, 367

Source: Orange County Vater
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TABLE 8-3

State
Pr oj ect
WAt er

[efoleolololololololololololololojlololololole o]

4,142
42,795
46, 151
73, 802
16, 753

93
11,718
21,765
16, 510
16, 440

7,410

7,907
16, 367

D strict Annual

Purchases and Cost s,

In-Lieu
Program
Wat er

[eeololeoeolololololfoloNololololololoojojolojlolojlolole o)

48, 290
23,792
25,180
36, 373

(eoNoNoNe]

Reports

1950- 1982

Tot al
Cost ($)

181, 805
221, 831
391, 774
279, 561
500, 000
621, 626
209, 159
829, 548
925, 738
980, 520
1, 733, 657
2,044, 158
2,294, 895
3,247, 136
2,712,971
2,018, 592
1, 869, 115
1, 945, 169
1, 664, 127
1, 014, 091
1,713, 282
1, 240, 483
847, 805
1, 584, 169
3, 161, 047
3, 266, 993
3,578, 648
1, 270, 703
2, 206, 894
3, 457, 925
2,325,729
1, 994, 445
2,002, 488
1,170, 780
4,089, 755
6, 016, 069
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as a spreading facility and by the Gty of Anaheim as a recreational
facility. The Gty stocks the "Lake" with fish and raises the
operating revenue of the facility fromuser fees charged to those who
fish and boat there (66). Wth annual overdrafts running at roughly
100, 000 acre-feet and an accunul ated overdraft of 500,000 acre-feet or
nore to retire, the District's personnel worked to devel op a system of
spreading facilities capable of accommodating up to 200,000 acre-feet
per year. By 1962-1963, they purchased and spread nearly 235,000

acre-feet of replenishnent water.

The success in raising water levels through 1964 was aided by
anot her phenonenon, a decline in groundwater production, both in
absolute and relative terms. VWhile total production rose 16 percent
from 1954 to 1964, groundwater production declined 12 percent, and
groundwat er production as a percent of total water production declined
from 92 percent to about 68 percent (see Table 8-4).

There were three principal reasons for this absolute and relative
decline, even though the drought continued through this period.
First, through this period an increasing anount of the area in O ange
County was annexed to MAD (such that by 1960, 99% of the assessed
val uation of Orange County was in the Metropolitan Water District),
enabling users throughout the Basin who chose or were induced to
obtain a supplenental water source to do so -- Figure 82 reflects the
clinmb in inported direct service water from 1956 to 1964. Second, the
O ange County Water District, while not enploying an demand nmanagenent
program of its own, nonetheless formally encouraged those water
producers who had access to inported watér to use it, at least for

hal f their supply during the fill-the-basin effort of the OCOWD (67).




Orange County G oundwat er
Acre- Feet), 1953-1985

Sour ce:

Year

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
1982
1983
1984
1985

G oundwat er Total Water
Pr oducti on

213, 800
210, 000
148, 224
153, 677
186, 025
160, 247
208, 572
207, 448
226, 025
177,172
186, 093
188, 603
179, 798
182,172
169, 375
193, 656
178, 798
194, 379
203, 923
229, 048
214,983
218, 863
225,597
245, 456
243,511
188, 407
213, 290
221, 453
228, 943
244,184
249, 548
223, 207
252,070

Orange County Water

447

TABLE 8-4

Pr oducti on and Tot al

(bt ai ned

230, 386
229, 113
173, 281
181, 822
233, 290
203,724
260, 587
278, 605
309, 188
255,190
273, 285
290, 039
283, 278
272,813
264, 295
303, 860
288, 413
331, 660
337, 763
372,737
332, 960
353, 723
356, 256
399, 728
392, 919
347, 290
376, 797
402, 129
445, 308
416, 463
392, 480
450, 130
414,000

D strict Annual

Reports

Water Cbtained (in

G oundwat er
Per cent age

92.
91.
85.
84.
79.
78.
80.
74.
73.
69.
68.
65.
63.
66.
64.
63.
62.
58.
60.
61.
64.
61.
63.
61.
62.
54.
56.
55.
51.
58.
63.
49.
60.
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This was basically a "jawboning" effort by the District, carried on
in an informal way with neither sanctions nor inducenents. Thi rd,
this period, 1954-1964, was the period of nbst intensive urbanization
of the area, as thousands of acres of agricultural land were
redevel oped for residential and commercial use. Production of
groundwater for irrigation use fell considerably from 1954 to 1964,
and was cut alnost in half in the three years from 1961 to 1964, as
seen in Figure 8-3. Irrigation had placed a considerable denmand on
the basin supply since the early decades of the twentieth century, and
in the 1960s irrigation demand abated rapidly just as repleni shnent
activities were peaking.

Throughout the fill-the-basin period, Oange County becane
i ncreasi ngly dependent upon inported water. The only source of that
inported water was (and is) MAD. By 1960, the people of Orange County
were using 59% nore water than the District Basin could safely
provide, yet they were drawing 75 percent of their supply from the
Basi n. In spite of this overdraft, basin water levels were not
falling, but rising. The OCWD was pouring nore MAD water into the
basin than producers were pulling out. This intensive repleni shnent
program peaked in the period 1961-1964, when an average of 190, 000
acre-feet were purchased to be sunk underground each year. Havi ng
gone through the period of 1945-1956 by "borrowing from within,"
runni ng huge annual deficits while the Orange County econony grew to
the point where it could afford a |arge-scale replenishnent program
the water users of Orange County shifted to "borrowing from without"
for the period up to 1964, inporting more than would normally be their

share of the water froma source that was in danger of "drying up" at
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any tinme. And in 1964 the United States Supreme Court ruling in

Arizona v. California reduced MAD's entitlenent to Col orado R ver

water from 1,212,000 acre-feet per year to 550,000 acre-feet per year.
The fill-the-basin program was a success that failed. It was a
successful ly inplemented program that suffered both fromthe inability
of inperfect human beings to nake accurate predictions of the future
and from defects of institutional design. A look back at Figure 8-1
shows the extraordinary recovery of water levels in the basin. In
1964, the average water levels for the basin as a whole were 24 feet

above sea level, up from20 feet below sea level in 1956 and equalling

the average water level in the landmark year of 1944, Thi s was
acconpl i shed despite the fact that throughout the period dry year
followed dry year, O ange County's popul ation doubl ed, and total water
use grew. Over the fill-the-basin period, the District had devel oped
the financial and physical capacity to handl e 200,000 acre-feet of
repl eni shnent wat er in a year -- a renarkable acconplishment in
itself. Yet after 1964, the fill-the-basin programwas abandoned by
the Orange County Water District, not because it had acconplished its

obj ectives, but because it had failed to do so.

The 1964 water levels for the basin as a whole had equal |l ed those
of 1944, but, in ways not anticipated at the outset of the
fill-the-basin program the basin had changed. The distribution of
water in the aquifers had been altered by punping patterns, the large
overdraft accumulated during the period of "borrowing fromwthin,"
and the gradual and never-ending natural process of nobvenent bel ow the
surface of the earth. The inplenentation of the replenishnent program

itself had concentrated all the spreading facilities in the upper
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portion of the basin, in the "forebay" area. As a result of these
factors, while the average water level in the basin equalled the 1944
level, the 1964 levels were far above the 1944 levels in the inland
portions of the basin and far below the 1944 levels along the Pacific
coast and the Los Angel es county border (see Map 8-8). Exposure to
salt water intrusion continued along the coast and in the Seal Beach
area

The Idifferent distribution of water in the basin nmeant that: (a)
raising the water levels along the coast of their 1944 levels would
involve raising water levels in the upper portion of the basin
(already 50 feet above 1944 |evels) even higher; (b) raising the water
levels along the coast now would likely bring back the swanpy
conditions that existed earlier in the century. Nei t her out cone was
satisfactory. The OCWD had been pouring water into the basin in the
upper area, where sea water intrusion was not an imedi ate probl em and
where the users of supplenental water from MAD were concentrated,
while toward the coast groundwater extractions were nore heavily
relied upon and sea water kept encroaching. Wthout the ability
either to limt extractions or to discrimnate in punp tax charges,
the Orange County Water District was raising a "tilted" water table.
By the end of the fill-the-basin period, over 500,000 acres of the
District were underlain by sea water, and over 50 wells had been
abandoned (68). The accumul ated overdraft had been considerably
reduced, but renmined at 140,000 acre-feet (69). Thus, sea water
i ntrusion had not been stopped, and the accumul ated overdraft had not
been elininated, and these had been the two main objectives of the

fill-the-basin program
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Reviewi ng the operations of the previous ten years, the OCOAD
Engi neer wote in the annual report on the 1965-1966 water year:
. it now appears certain that spreading in the
forebay cannot entirely elimnate sea water
intrusion wthout also causing undesirably high
water levels in sonme of the coastal portions of the
basin. It is also apparent that under future water
supply and denand conditions, it would be unwise to
rely solely on ground water replenishment in the
forebay area to prevent sea water intrusion...
B.6. The District's Supply Managenment Program 1965-1985
Beginning in 1965, the Orange County Water District noved away
from the fill-the-basin policy and began to generate the necessary
el ements of managi ng the basin as part of a conjunctive-use program
Conjunctive-use is an essential part of the nanagenent prograns that
are in place for Central and West Basins, where extractions are
limted. In Orange County, where extractions fromthe District Basin
are not limted, the conjunctive-use programis an attenpt to alter
use patterns so as to mnimze reliance on the basin as a source of
supply for daily needs, thereby preserving the basin's capacity to
provi de water supplies during emergency and peaking peri ods.
As part of a conjunctive-use system the basinis treated nore as
a storage reservoir, to be filled when supplies are plentiful and
m ned when supplies are scarce. This is a nore valuable use of the
basin than its use as a source and distribution system for daily water
suppl y. If the basin and the water it provides are evaluated on the
basis of the alternatives available for their replacenent, replacing
the basin's storage capacity with surface storage tanks would be a

nore substantial drain on the residents of Orange County than woul d

shifting their reliance for base supply needs to surface and inported




wat er . VWhen Orange County was meking the transition to the

conjunctive-use program construction of equivalent surface water
storage capacity would have cost nearly 2 billion dollars (70) .
Moreover, if the basin were preserved as a storage facility, the
construction of surface distribution systens for direct service water
could be minimzed, since those systens would not have to be built for
peak demands if the basin could be used for neeting peak water
requirenents. Finally, a practical constraint favored treating the
basin primarily as a storage reservoir: using the basin for base
supply needs and relying upon surface and inported water as needed to
suppl ement the base supply would place Oange County's reliance for

emergency and peaking supplies on precisely those water sources |east

likely to be available during seasonal peaking or under drought

condi tions.
Experience during the fill-the-basin period favored a nove to
conj unctive-use managenent. Since the fill-the-basin activities had

not halted sea-water intrusion, the people living in the 5,000 coastal
acres underlain with sea water had been forced to develop alternative
supply systens anyway, and those living just further inland renained
threatened by the sea. Further, pouring water into the basin each
year to neet the daily demands of water users required annual
purchases of as nmuch as 200,000 acre-feet of replenishnment water,
since the absence of a restriction on water extractions neant natural
inflows would not conme close to maintaining water levels. Not only
did trying to keep the basin full require purchases of 200,000
acre-feet of replenishnent water, but such purchases could be nmde

only if 200,000 acre-feet of replenishment water were available. The

e
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period of "borrowing fromw thin" had been followed by a period of
"borrowing from w thout" during the fill-the-basin period, but the
possibility had arisen that the sources fromwhich to borrow m ght dry
up. Consequently, the District and the residents of O ange County
faced the problem of how to pursue a supply-side managenent program

without a clear, stable source of supply.

a. The Instability of Water Supply: The Colorado River, the State

Project, Basin Protection Ill, and the Rain

By 1965, total water use in the Orange County Water District was
approachi ng 300,000 acre-feet per year and ground water production was
approachi ng 200,000 acre-feet per year (see Table 8-3). During the
five-year period from 1961 through 1965, inflows into the District
fromthe Santa Ana River averaged roughly 30,000 acre-feet per year,
or about one-tenth of total water use (see Figure 8-2). Wat er
inported from MAD for direct service requirements of water users had
grown to approximately 90,000 acre-feet in 1965. Thus, the water
users in the Orange County Water District had an incom ng water supply
of about 120,000 acre-feet to neet a denmand of nearly 300,000
acre-feet. The remrai nder was being punped from the basin, and had
been being replaced by the District's replenishment activities,
financed by the punp tax.

As the use of inported MAD water for direct service, or base
supply, was growing toward 100,000 acre-feeet per year in O ange
County alone, with water users in Los Angeles and other southern
California counties also relying heavily on those inports, the

reduction of MAD's right to Colorado River water to 550,000 acre-feet
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per year in the Arizona v. California decision posed a serious threat

to the OCWD' s ability to acquire up to 200,000 acre-feet per year of
MM wat er for replenishment. The District Engineer wote in 1967 that
water |evels had begﬁn to decline and would likely continue to decline
as Colorado River water availability was reduced by increasing direct
service requirements and the anticipation of the loss of water to
Arizona (71). MAD was no longer pursuing a strategy of seeking ever
nore custoners maki ng ever greater purchases; its concern had becone
the allocation anmong conpeting users of a supply that would take a
sharp drop at some point in the future. Oange County began to do
what everyone else in southern California did after Arizona v.
California and as the twenty-year drought continued: try to hang on
until the State Project brought northern California water to the

Sout hl and.

Beginning with the 1964-1965 water year, Oange County Water
District's purchases of MAD repl eni shment water declined sharply. In
the 1963-1964 year, OCAD had purchased over 185,000 acre-feet of
Col orado River Water for replenishment. By the end of the decade,
repl eni shnent water purchases were down to just over 50,000 acre-feet.
MAD s price had risen from $15.00 per acre-foot to $19.00 per
acre-foot over this period, but this did not account for the
preci pitous decline in replenishment purchases, especially since OMWD
raised its replenishment assessment from $11.00 to $13.30 per
acre-foot for non-irrigation production over the sane period and the
nunber of acre-feet produced (and hence taxed) per year renained
constant. |ndeed, total expenditures for replenishment water declined

from the 1962-1963 peak of $3,247,136 to $1,014,091 for the 1968-1969




water year. The problemwas availability of replenishnent water, not

funding or price.

The Orange County Water District turned once again to the Santa
Ana River. Dimnution of inflows fromthe Santa Ana River pronpted
initiation of another court action against upstreamwater producers in
1963. In this action, the District acted on behalf of O ange County
wat er users against water districts that represented upstream water
users -- the Western Municipal Water District of Riverside County, the
Chino Basin Minicipal Water District, and the San Bernardino Valley
Muni ci pal Water District. The District sought an adjudication of
rights to the waters flowing to and behind the Prado Damin the Santa
Ana Ri ver Watershed. In this adjudication, the District's aimwas to
establish a mninmum right, a guaranteed anount of river flow each
year. Negotiating in the shadow of the court, the District settled

with the upstreamdistricts on an arrangenent that:

(a) guaranteed the OCWD 42,000 acre-feet of Santa Ana River flows
per year;

(b) ogave the District a protected right to store water behind
Prado Dam for controlled rel ease;

(c) established a Santa Ana River Waternaster, to nonitor the
Santa Ana River flows and the storage of water (including
imported MAD water) behind Prado Dam with a five-nmenber
Wat ermaster Board of which two nenbers woul d be appoi nted by
the Orange County Water District's Board of Directors;

(d) formed the Santa Ana Wiatershed Planning Agency, a
joint-powers agency of the four Districts.

This settlement, reached in 1968, approved by the court in 1969,
and taking effect in 1970, secured a stable, mininmuminflow of Santa
Ana River water. Previous actions had limted upstream appropriators,

but this left Orange County exposed continually to dry periods (when
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use of their right by upstream appropriators mght leave little or
nothing for the downstream area) and to new upstream appropriators.
Just as inmportantly, the OCWD obtained rights to use Prado Reservoir
for storage of water without danger of its stored water being
converted to others' use. This was vital to the District's supply
managenment program in two ways. First, a conjunctive-use basin
managenent system would require storage of storm flows for maxi mum
recharge, if a wet year or a series of wet years would ever cone.
Second, the Prado Reservoir provided a delivery point for the
anticipated northern California water coming upon conpletion of the
State Project, and the Santa Ana River Watermaster woul d nmonitor these
inports and their storage behind Prado Dam so as to assure O ange
County of its rights to the inported water despite its being delivered

outside the County (72).

The State Project water fromnorthern California, upon which many
program plans for water managenent were based in southern California
in the 1960s, did not arrive in the quantities anticipated in those
pl ans. Deliveries of State Project water finally began during the
1972-1973 water year, peaked in 1975, and averaged 25,000 acre-feet
per year for replenishnent purposes during the first ten years of
operation (see Table 8-2). State Project water did not becone
available in Oange County for direct service needs until the
1974- 1975 water year.

By this tinme, the md 1970s, the inproved availability of water
inports on which the OCWD and ot her Southland providers had waited was
snat ched away by a conpounding factor. Water availability, especially

for replenishment (replenishnent water having a lower priority than
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direct service water supplied by MAD), had always been limted by
ecél ogical factors, such as rainfall and runoff, but now was also
limted by energy scarcity. The State Project water and the "energy
crisis" arrived at the sane tine. MAD curtailed water deliveries
beyond direct service requirements in order to econom ze on energy use
and production costs. MAD s prices rose 50 percent from 1973 to 1978.
Avai lability of both Colorado River water and State Project water was
constrai ned over that same period. Then, in the early 1980s, the
failure to fully conplete the State Project further clouded the
outl ook for inport availability in light of the loss of Colorado R ver
wat er .

O course, higher energy costs beconme a "fact of life" to which
peopl e adjust, and have adjusted, after a tine. The adjustments to
the first round of price shocks had fairly well been nade by the
1975-1976 and 1976-1977 water years, just in tinme for the two driest
consecutive years in the history of California. Colorado River water
was made unavail able for replenishnent after March 1977, and State
Project water was unavailable altogether after March 1977, even for
direct service use. G oundwat er production in these two water years
was 245,456 acre-feet (a record) and 243,511 acre-feet respectively,
and by the end of the 1976-1977 water year, the average el evation of

water in wells in the District Basin was back down to 6.3 feet bel ow

sea | evel .

The |ong-term drought had abated, however, and in the years since
1969 southern California experienced a "feast or famne" pattern of
rainfall. The two year drought of 1976-1977 was followed by 29.3

inches of rainfall in 1978, 219%of the long termmean, by 18.9 inches
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of rainfall in 1979, 141% of the long termnean, and in 1980 by 23.2
inches of rainfall, 173% of the long term nean. In the 1977-1978
water year, total natural inflow into the District was 253,591
acre-feet, and the average elevation of water in wells in the Dstrict
Basin was up 16.1 feet to 9.8 feet above sea level. By the close of
the 1979-1980 water year, the average elevation of the underground
water was 18.3 feet, close to the 1964 levels at the end of the
fill-the-basin programand the 1944 |evels still treated as a standard
(see Figure 8-1), though the distribution of water |evels renained
uneven (see Map 8-9). In the 1983 water year, rainfall was 27.85

i nches, 208% of the |ongtermmean, and basin water levels were up to
20.4 feet above sea level, with a total natural inflow into the
District of 426,300 acre-feet; still, water levels remained 20 to 40

feet bel ow sea level in places.

The instability of water supply to Orange County was a principal
reason for the devel opnent of a conjunctive-use programto replace the
fill-the-basin policy. Since there had been, and would be, no attenpt
to restrict water use in the County, provision of an adequate supply
was the sole available policy alternative. The fill-the-basin
approach, replacing annual extractions with annual purchases of
repl eni shment water, had been pursued on "borrowed tine," using
Colorado River water to which Arizona wuld eventually press its
claim Col orado River water purchases for repleni shment continued,

but in greatly reduced anounts. The State Project water was a source

of continual uncertainty and instability. And the natural water
supply, which depended on rainfall, alternated between flood and
dr ought . The District's conjunctive-use program would require nore
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Map 3-9. Orange County G ound Water El evations, 1930

Source: Orange County Water District Annual Report, 1983




activities than the acquisition of a mninumright to 42,000 acre-feet

per year from the Santa Ana River secured through Basin Protection
[l To make conjunctive-use work to secure a nore stable water
supply and deal with the ongoing probl em of sea-water intrusion neant

altering the characteristics of the basin itself.

b. Catching the Rain: Building Maxi mnum Recharge Capacity
Previously, the Oange County Water District had acquired and
devel oped 750 acres of the Santa Ana Riverbed for recharge of the
basin using the flows of the River. Channels and lowlying barriers
were constructed within the River to allow for ponding of water to

i ncrease percolation and reduce the anounts wasting to the ocean

during times of above-normal flow In addition, the acquisition and
devel opnent of the Cill Basin, or "Anaheim Lake", provided a
spreading facility for replenishnent water. The beginning of the

conjunctive-use program in 1965 triggered a new program of building
maxi mum recharge capacity, adding considerable capacity to that
avail abl e through the riverbed and Anahei m Lake. The instability of
wat er supply, especially natural inflows, necessitated taking the
greatest possible advantage of wet years and heavy River flows in
order to store water in the Basin for use during dry peri ods.

In 1966, the Orange County Water District purchased 95 acres on
the north side of the Santa Ana River. The area was excavated to a
depth of about 50 feet, and was named the WIllis H Warner Water
Spreading Facility -- the "Warner Basin," for short -- after the first
Chairman of the OCOWD Board of Directors. Warner Basin, I|ike Anaheim

Lake, was used for storage of inported repleni shment water and Santa
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Ana River water. In addition, Warner Basin is nmade available for
recreational activities, an idea successfully tested at Anahei m Lake.
In 1967, in anticipation of the settlenent of the litigation
agai nst the upstreamwater districts, the Oange County Water District
purchased the water rights of the Santa Ana Valley Irrigation Conpany,
and acquired as part of the sale 2,140 acres of lowlying | and behind
the Prado Damin Riverside and San Bernardino Counties. This acreage,
in the Prado Flood Control Basin, is under the Prado Reservoir,
allowing the District to store water behind Prado Dam pernitting
controlled releases into the District's downstream recharge
facilities. Thus, after three lawsuits against the upstream
appropriators in San Bernardino and R verside Counties, the Oange
County Water District itself actually becane an upstream owner of |and

and water rights in those Counties.

In 1976, the District nade two nore acquisitions. Near Anaheim
Lake, and adjacent to the MIler Storm Retarding Basin owned and
operated by the Oange County Flood Control District, the OCAD
purchased 45 acres that it developed into the Kraener Basin. In
addition to its use as a recharge facility, Kraener Basin's |ocation
next to the MIler Basin allowed for exchange of water between the
facilities to ensure maxi mum storage in each. Downstream along the
Santa Ana River, the District acquired the Burris Pit, which it
enlarged to 200 acres for conservation and recharge of storm fl ows.
The conplete set of Orange County storage and recharge facilities can
be seen in Map 8-10.

In addition to these facilities, the Oange County Water District

has been considering the acquisition of sone property still further
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downstream bel ow the confluence of Santiago O eek V\'/ith the Santa Ana
Ri ver. Santiago Creek drains from the Santa Ana Muntains and, as

seen in Map 8-10, enpties into the Santa Ana River downstream of all

of the District's recharge facilities. As a result, during wet years,
much of the flow of Santiago Creek not taken by surface diversions of
water users is lost to the ocean.

In all, the Orange County Water District owns 3,400 acres of |and
primarily used for conservation and basin recharge. 2,140 acres are
outside the County in Prado Reservoir, and 1,260 acres are inside the
County in the Riverbed and the recharge basins. The District's
conservation and recharge activities over the 30 years from 1949
through 1978 entailed the purchase and spreading of over 2.3 nmillion
acre-feet of inported water, and retained and percol ated approxi nately

1.8 million acre-feet of Santa Ana Ri ver water.

The District's master plan for conservation and recharge ains for
a recharge capacity of 300,000 acre-feet per year to accomodate the
base flow of the Santa Ana River, storm flows, and inports (73).
However, conpletion of this plan requires acquisition of nore recharge
capacity, and this has beconme difficult in light of the economc
devel opnent of Orange County. The "intense conpetition for land in
the Anaheim Forebay area for industrial, comrercial, and urban
devel opnent...has resulted in a rapid escalation of property val ues,"
thereby making it "extremely costly to acquire suitable sites for
groundwat er repl eni shmrent use" (74). Yet, without such additional
sites, the sonber assessnent of the District's 1975-1976 annual report
was that "recharge needs for the next 25 years will exceed the present

physi cal capacity of the District to capture and conserve water
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supplies, which could result in the loss of substantial amunts of
water" (75).

Despite these concerns about the future, the District's
recharge-capacity conponent of its conjunctive use program has
considerably inproved the ability to replenish the basin beyond its
natural capability. 1In years of above-normal rainfall and River flow,
such as 1969, 1978, 1979, 1980, and 1983, despite groundwater
production of 180,000 acre-feet or nore and total water use of 300,000
acre-feet or nore, the anount of groundwater in storage in the basin
i ncreased by 50,000 to 200,000 acre feet. The District renains short
of its goal of 300,000 acre-foot annual recharge capacity, but its
ability to catch the rain when it does fall has increased markedly,
and the essential supply-side conponent of the conjuctive-use program
-- the ability to refill the basin when water is plentiful -- is

largely in place.

c. Walling Of the Basin

The opposite side of the conjunctive-use coin is the ability to
draw down the basin when water is scarce. In a different geol ogic
circunstance, this mght be unproblenatic. But in a coastal basin
like the District Basin in Orange County, drawing down the basin in
dry years does present a problem |If one conceives of the groundwater
basin in a conj uncti ve- use programas a storage facility, a basin such
as the District Basin is a storage facility with a |eaking side,
allowing for the intrusion of sea water.

As noted before, the formation of the District Basin left two

geol ogi ¢ avenues for the inflow of sea water, the Alamtos Gap and the




468

Tal bert Gap. As also noted before, the fill-the-basin programhad not
succeeded in halting the salt-water by the early 1960s, despite the
recovery of underground water levels, and the threat of further
intrusion continued for water producers as far as four miles inland.
As long as water |levels remained bel ow sea levels in certain "pockets"
and "troughs" of the basin, sea water would continue to find its way
into those areas.

Wth the advent of the conjunctive-use program the problem | ooned
| arger than one of "pockets" and "troughs”. Refilling the basin in
wet years and mining it in dry years nmeant raising and |owering the
whol e water table in such a nanner that in the dry years the average
water level in the basin mght fall below sea |evel. Such an
occurrence would pronpt far nore extensive contami nation of the
underground supply. Yet, in light of the characteristics and history
of the Basin, one could not reasonably expect that a conjunctive-use
nmanagenent systemwoul d not bring average elevations bel ow sea |evel.
The District Basin had shown its ability to drop from 10 feet above
sea level to 10 feet below sea level in 3 years (1947-1950) and to
rise from 10 feet below to 20 feet above in just two years
(1961-1963). Cearly, the prospect of mning the basin for as little
as two or three consecutive dry years would bring back the possibility
of an underground flood of ocean water spreading though the Basin.
Yet the conjunctive-use policy inplied just such a prospect of mning
the basin in dry periods. In the words of the District's Annual
Report for the 1974-1975 water year, "To increase the usable storage
capacity of the groundwater basin it is desirable to have the

capability of drawing water levels below sea levels wthout
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deterioration of the basin by sea water." (76)

To this end, the Oange County Water District undertook two
coastal barrier projects, one in each of the underground avenues, the
Alanitos Gap and the Talbert Gap. The Alanmitos Gap Barrier Project
was constructed as a joint project with the Los Angeles County Fl ood
Control District, and is located near the border of Los Angel es and
O ange Counties, near the nouth of the San Gabriel R ver (see Map
8-10). This project is a sea-water intrusion barrier using a nound of
fresh water injected bel ow the ground surface. The pressure nmound of
fresh water acts as a wall against the incomng sea water, and sone of
the fresh water seeps into the basin, as well. Approxinmately 4,000
acre-feet per year has been injected at Alamitos since it becane
operational in 1965, about 80 percent by the Los Angel es County Fl ood
Control District and 20 percent by the Orange County Water District.

More extensive sea water intrusion into the Orange County basin
had occurred along the Talbert Gap between Huntington Beach and
Newport Beach. Here the Orange County Water District constructed the
Orange County Coastal Barrier Project. This barrier involved a |arger
scale of operation and a nore conplex method. The barrier facilities
needed to effectively "wall-of f* the basin at this point were designed
to accommodate 20,000 to 25,000 acre-feet of injected fresh water per
year. In addition to the possibility that this mght still not
suffice to hold back the sea entirely, this project raised two new
pr obl ens. First, injections of that magnitude would likely raise the
underground water levels to or above the level of the ground surface
in that area, creating (or re-creating) swanpy conditions. Second,

there was no guaranteed supply of additional 20,000 to 25,000
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acre-feet of water to feed those injection wells each year, in light
of the anticipated reductions in MAD water and MAD s own exposure to
dry periods, when whole years might cone and go w thout MAD havi ng
suppl i es avail abl e beyond those .comn' tted to direct service needs.

OCWD s response was to make the Talbert Gap barrier project a
two-stage barrier project. Approximately 4 miles inland lies a series
of 23 multi-point injection wells that create a fresh water nound
against the sea sinilar to, but on a larger scale than, the Al anitos
Barrier. But between these injection wells and the shore, about 2
mles inland, is a series of extraction wells. These seven extraction
well's pull brackish water as it seeps inland and return it to the
ocean over the ground surface through open channels. This serves two
purposes: to intercept and renove sone of the contam nated water
before the injection-well barrier; and, to |ower the underground water
levels so the 20,000 to 25,000 acre-feet per year could be injected to
create a large undergound wall of water that stayed underground. The
construction of the Talbert Gap project began in 1967 and the first
units becane operational in 1969.

In addition, the Orange County Water District acted to secure for
the Coastal Barrier Project a drought-free, lawsuit-free supply of
fresh water for the injection wells. Adjacent to the injection wells
at Tal bert Gap, the District constructed Water Factory 21, a facility
for the production of fresh, high-quality water from reclained waste
water, and for experinental work on demineralization of sea water.
Water Factory 21 produces purified waste water that is injected at the
barrier project. Additional water injected there is punped from a

deeper aquifer not affected by sea water intrusion and from which
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other water producers do not extract ground water.

Through the operation of the Alamitos Barrier and the Tal bert Gap
Barrier, the Orange County Water District has attenpted to conplete
the wall along the ocean to protect the basin as a storage reservoir.
The District Engineer reported in 1970 that, with the favorable status
of ground water levels and with the barrier projects operating, "if
necessary to neet future demands, substantial anounts can be w thdrawn
from the ground water reserves w thout causing sea water intrusion.”

(77)

d. A New Attenpt at Denmand Managenent: Penalties and Rewards

One of the problens noted with the repl eni shment assessment, or
punp tax, was its uniformty. It raised the final cost of producing
ground water, but did so evenly on all producers wthout regard to
where in the basin they were producing and the status of water |evels
in their area of the basin. Moreover, the District had since 1948
been encouraging all producers with access to MAD inported water to
adopt a fifty-fifty proportioning in their water supply -- half from
MAD, hal f from the basin. Some producers cooperated with the OCAD
request and purchased MAD water while reducing their proportion of
production from the basin, even though MAD water for non-irrigation
use was up to 50 percent nore expensive than groundwater production
for non-irrigation use. Qher producers went on produci ng nost or all
of their water by punping fromthe basin, thereby keeping their total
water cost to a lower level. Thus, all producers were being taxed at
the same rate while those who cooperated with the District's requests

pai d higher unit costs than those who did not cooperate.
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In 1968, the Orange County Water District sought and obtained
anot her amendnment to the Orange County Water District Act by the State
Legi sl ature. This anendrment authorized the District's Board of
Directors to establish a "basin production percentage," a proportion
of total water production that should be produced by ground water
withdrawal s fromthe basin. This basin production percentage woul d be
applied to ground water production by those entities producing over 25
acre-feet per year for non-irrigation use. Irrigation use had al ready
fallen so greatly, and MAD irrigation water costs were bel ow average
groundwat er production costs for irrigation use, that irrigation water
was exenpt ed. And the small producers' aggregate water use was
extrenely small, relative to production for the large producers, so

they too were not covered by the Amendnents.

For those producers covered by the basin production percentage,
the Board of Directors was further authorized to set a "basin equity
assessnent.” This assessnent is levied on each acre-foot of water
produced in excess of the basin production percentage. If, for
exanpl e, the established basin production percentage were 70 percent,
and a producer of water for non-irrigation use produced 80 of its
total 100 acre-feet of water production by punping groundwater, that
producer would pay the District the anmount of the basin equity
assessment nultiplied by the 10 acre-feet produced in excess of the
70% target. The basin equity assessment nonies collected by the
District are held in a Basin Equity Fund, against which rei nbursenent
clains nmay be nade by producers who are requested by the District to
produce less than the basin production percentage of their total

pr oducti on. Thus, if a different producer were requested by the
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District to produce 60 of its 100 acre-feet of total production from
t he basi.n, and did so, and if the basin production percentage were set
at 70 percent, that producer could claima reinbursnment equal to the
amount of the basin equity assessnent nultiplied by the 10 acre-foot
difference between the 70% target and the 60% requested and achieved.
The aim of the basin equity assessnent is to even the water costs
of producers in the District, so that those cooperating by producing
less from groundwater are conpensated for their higher costs of
procuring MAD water, and those attenpting to benefit by producing a
greater share of their total production fromthe-basin are taxed. The
basin production percentage and the amount of the basin equity
assessnment are established by the OCOW Board of Directors at its
regular nmonthly nmeeting in April of each year for the conming water
year, which begins July 1. Anpng the factors considered by the Board
are the conditions of the Basin, the availability of MAD water for
direct service and for replenishment, and the distribution of that
availability of MAD water in various areas of the basin (78). In
light of this information, the Board adopts a basin production
percentage for the comng year that will, in the Board' s prospective
view, maximze productive use of the groundwater basin w thout

encour agi ng overdrafting of the basin.

The basin equity assessment is then set, wth prinmary
consideration given to the cost differential between punping
groundwater and inporting MAD water. Thus, if that differential is
estimated to be $20.00 per acre-foot, the producer in our exanple
above who produced 80 acre-feet from groundwater instead of the target

70 acre-feet would pay an additional $200.00 to the District and the
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producer who nmet the 60 acre-foot request of the District could claim
and receive $200.00 from the District. The $200.00 woul d represent
the anobunt of noney the first producer was attenpting to save by
produci ng 80% from ground water and the amount of additional cost
incurred by the second producer in cooperating with the District's
request . In some years, the basin equity assessnent has been set
lower than the estinmated cost differential; for exanple, during the
drought years of 1975-1976 and 1976-1977, the Board | owered the basin
equity assessnent and raised the basin production percentage, since
the drought had severely curtailed MAD' s avail able water supply and
producers in Oange County responded (in accordance with the policies

of MAD and OCWD) by drawi ng down groundwater reserves.

Two additional itens are worth noting about the basin equity
assessment program First, it should be underscored that the basin
equity assessment is levied on top_of the replenishment assessnent
al ready charged on each acre-foot of punped groundwater. Thus, those
producers subject to the basin equity assessnent charges in, say, 1975
paid $17.00 for each acre-foot of water they produced plus $23.00 for
each acre-foot of groundwater in excess of 70% (the production
percentage for that year) of their total production, for a total tax
of $41.00 on each acre-foot of production in excess of the basin
production percentage. This woul d have made the estimated cost of
production of those additional acre-feet $67.50 per acre-foot, and
MAD's price that year for direct service non-irrigation water was
$67.00 per acre-foot. Second, it should al so be understood that the
basin equity assessnent program is a demand-nmanagenent tool, but is

purely an incentive device and does not bind O ange County water




475

producers in any way. For exanpl e, any producer requested to produce
| ess than the basin production percentage nay choose not to do so, and
by so choosing sinply forfeits any reinbursements from the Basin
Equity Fund. By the same token, producers willing to pay the basin
equity assessnent on top of their replenishnment assessnent nmay produce
in excess of the basin production percentage with inpunity. Thi s

m ght be a rational strategy for producers who are so efficient as to
face groundwater production costs below the District's estimted
average, and thus for whom the cost differential between groundwater
and MAD water is greater than the basin equity assessnent.

Two other incentive prograns ainmed at regulating the dermand-side
conditions in a conjunctive-use policy toward managi ng the basin have
been introduced by the Metropolitan Water District with the
cooperation of the OCWD. The first is the in-lieu repleni shnent
program operated by MAD from 1978 through 1981. The second, which
began n 1982, is the new water pricing program of MAD with
interruptible, non-interruptible, and emergency classes of service and
rates.

The in-lieu program was initiated by MAD when the wet year of
1977-1978 followed the two-year drought of 1975-1977. Suddenly, wth
| arge amounts of rainfall and surface runoff and with the underground
basins of southern California being recharged naturally, MAD had nore
water available than it could sell. As a result, the Metropolitan
Water District offered water at its |ower replenishment price directly
to groundwater producers, as an inducement to themto take nore MAD
water and produce |ess from underground than they normally woul d.

Since this program coincided with the objectives of the OOAD s
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conjunctive-use program -- specifically, with the objective of filling
the basin as full as possible during wet periods for later use during
dry periods -- the OCAD cooperated with and participated in MAD s
in-lieu program In fact, the OCWD's Board of Directors voted to
further subsidize the in-lieu water program by paying part of the
lowered MAD price, thereby making the in-lieu water even nore
attractive. The OCWD used nonies collected from the repleni shrment
assessnment to pay $15.00 per acre-foot of MAD s already |ower price of
$58. 00 per acre foot, thus making the cost of in-lieu water to O ange
County producers $43.00 per acre-foot in the 1977-1978 water year,
significantly less than the estinmated cost of $65.00 per acre-foot of
produci ng the water from underground. As a result, Orange County
wat er producers purchased 48,290 acre-feet of in-lieu water in 1978,
and total groundwater extractions fell from 243,511 acre-feet in the
previous year to 188,407 acre-feet. In the 1979, 1980, and 1981 water
years, the MAD in-lieu rate per acre-foot was $74.00, $78.00, and
$85. 00, of which the District paid $23.00, $23.00, and $30.00, making
the cost to water users $51.00, $55.00, and $55.00, respectively. The
District policy-makers were clearly pleased with the in-lieu program
describing it in the District's Annual Report as "an excellent nethod
of indirectly recharging the basin "through curtailnent of

extractions" (79).

After 1981, the MAD institutionalized the in-lieu program and
made it a reciprocal relationship between the MAD and the i ndividual
groundwat er producer. Different classes of water use were
characterized as "interruptible" and "non-interruptible." Mst of

MAD's direct-service water deliveries were classified as
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"non-interruptible,” neaning the recipient and MAD contracted for an

assured water supply that MAD was obliged to deliver. The

non-interruptible water price was the equivalent of the old

direct-service -price -- $96.00 per acre-foot, untreated, at the

begi nning of the programin the 1982 water year. However, for certain

groundwat er producers who were capable of sw tching back and forth

between MAD inports when they were plentiful and groundwater

extracti ons when inports were scarce, MAD set an "interruptible" water

rate much lower than the non-interruptible rate -- $61.00 per

acre-foot, untreated, for the 1982 water year. The $35.00 per r
acre-foot difference was an inducement from MAD to the water producer |
to purchase nore inported water and punp |ess groundwater when

supplies were plentiful. At the same tine, however, the producer

taki ng advantage of the interruptible price was exposed to a shut-off

of this supply at any tinme (hence, "interruptible") by MAD whenever it

ceased to have a surplus of water available, and that producer woul d

be obliged to switch to using groundwater reserves instead during

those periods of scarcity. Thus, MAD becane a conjunctive-use

nmanagenent participant through its direct relationship with water

producers as part of the new water pricing program

The in-lieu and interruptible-water prograns of MAD nade surplus
inported water nore attractive to Orange County water producers, while
the basin equity assessment program gave OCOWD a sel ective taxing tool
(on top of the uniform punp tax) for making excessive reliance in
groundwat er supplies less attractive. Wile the OCWD does not control
the MAD programs, between the basin equity tax and the MAD prograns,

the District does have nmore of a demand-side conponent to its
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conj uncti ve-use program now. At present, then, the District has

i mpl enented its conjunctive-use system through four major steps: (a)
as established guaranteed m nimuminflow fromthe Santa Ana River; (b)
an increased recharge capacity for filling the basin during periods of
nore abundant supply; (c) "walling off" the basin on the ocean side,
allowing basin levels to be run up or drawn down wi thout increased

intrusion of sea water; and (d) a system of penalties for those who
rely too heavily on groundwater production and rewards for those who

cooperate with District requests for restraint.

C. Sumary

Physi cally, water resource nanagenment in O ange County resenbles
managenent of Central and West Basins conbined. There are areas i
capabl e of significant recharge south of Prado Dam sinmilar to the
Mont ebel o Forebay Area in Central Basin. There is also a pressure
area in Orange County not suited to percolation, as in the |ower
reaches of Central Basin and in Wst Basin. The Newport -1 ngl ewood

Uplift runs through Orange County. In the areas below the Uplift,

Orange County is significantly exposed to the invasion of salt water |
along its coastal boundary, as is West Basin. Also |like West Basin,
the District Basin in Orange County lies at the downstream end of a
wat ershed, highly exposed to the actions of upstreamwater users.

As has been the case in the Raynond, West, and Central Basins, the
District Basin in Orange County has been turned away from critical
overdraft and destruction. Mor eover, the underground system is now

relied upon for storage and distribution of the inported water the
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Orange County Water District purchases from MAD. This District
program takes advantage of a groundwater basin's nost val uable feature
in conjunction with surface and inported supplies: its provision of

| ow-cost storage and distribution as an alternative to the
constructi o.n and mai nt enance of equival ent systens.

The avoidance of destruction and the transition to nore
hi ghl y-valued use in Oange County has occurred in a very different
fashion than in the conpanion cases in Los Angeles County. |n Orange
County, the enphasis of the basi n-nmanagenent program has continually
been on the enhancenment of supply rather than the curtail nent of
denand. In each of the Los Angeles County cases, curtailnent of
demand through assignment of shares was a cornerstone of the process
of resolution.

In Orange County, the active water concerns deliberately excluded
assignnent of shares from their process of resolution. Since the
Orange County Water District is the principal actor on the water
nmanagenent scene, the prohibition of the District fromengaging in an
intra-basin adjudication of water rights has effectively operated as a
general ban on such an action.

In the absence of an assignment of shares, the water-nmanagenent
approach in Oange County has been one of accommodating unlimted
groundwat er producti on. This necessity has nothered considerable
invention. The creation of the OCWD itself, as a special district the
boundari es of which are supposed to conformto the boundaries of the
resource, preceded any such district creation in the Los Angeles
County cases. Artificial replenishment through spreading of inported

water, and the use of the punp tax, also originated in O ange County.

i
i
i
|
|

|
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The Orange County Water District has also been an innovator in the
acqui sition of spreading facilities to be used jointly as recreational
facilities financed in part by user fees. Only in the creation of
barri ers agai nst sea-water intrusion did Orange County wat er managers
exchange their role of innovator for that of follower. Even there,
with the construction of Water Factory 21 to provide a supply of
purified waste water for injection into the barrier wells, they added
their own dinension to barrier operation.

Al of this innovation, made necessary by the decision not to
assign shares to the groundwater supply and curtail groundwater
extractions, has cone at a price. The Water District's operations are
dependent upon availability of inported water for replenishnent, and
thus are significantly exposed to decisions by MAD to reduce
repl eni shment water availability in times of drought. Another drought
cycle is inevitable in Orange County; when it cones, surface supplies
will dry up, replenishnent water will be cut back, and groundwater
extractions (being unlimted) wll undoubtedly accelerate. If the
drought cycle lasts half as long as the nost recent one lasted, the
District Basin could quickly return to 1956 el evations. Absent an
assi gnnment of shares, Oange County has brought its basin back from

that brink of destruction, but has done so in a way that is fragile.
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CHAPTER NI NE

COVPARI SONS AND CONCLUSI ONS, AND SUMVARY

In the last four chapters, extensive histories of four of the L
groundwat er basins in the Los Angel es area have been presented. They ?
are histories of collective action that have brought each of these
basins back from conditions of extrene overuse and iminent
destruction to relatively stable conditions. The stakes were high,
the problems conplex, and the processes of restoration were fragile
and laced with potential for failure. Schol ars holding the
traditional views of commons problens woul d have predicted that these
val uabl e resources would be destroyed, unless they were either
privatized or turned over to a central public manager. The
alternative view, which occupied Chapters Three and Four, presented
the possibility that these resources might not be destroyed, indeed
that they m ght even be preserved and put to nore val ued uses, w thout
resort to either of the two prevailing policy prescriptions.

The final chapter will connect the histories of the four basins to
each other and to the alternative approach of Chapters Three and Four.
The purposes here are to consider whether and to what extent the
alternative view can be used to make sense of the processes that
occurred in the four cases, to conpare what happened in these cases,
to evaluate the results in each case with respect to cost,

di stributional consequences, conpliance, and exposure, and to
sumari ze these explorations with a reference back to the traditiona

views and policy presciptions for commons probl ens.
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A.  Conparisons of the Cases

The four cases presented in the previous chapters shared severa
simlarities in the variables affecting their situations and in the
actions taken in the processes of resolving their problenms. As stated
at the close of Chapter One, these cases were quite deliberately
chosen because of their simlarities. Each is a groundwater basin
within the Los Angel es Basin area. This saves us the conplications
involved in conparing a groundwater basin with a fishery with a
forest, and so on. Such cross-resource conparisons should be on the
agenda for additional research, as we press the alternative vi ews
presented here into other areas to explore their genera
applicability. To reduce the conplexity of presentation to a m ninmm
conparing groundwater basins with groundwater basins has been the
approach selected here. Choosing all four groundwater basins in the
sanme general |ocation serves a sinilar purpose, as it saves conparing
California water laww th that of Indiana or sone other state, or the
process of creating special districts in California with that in
Mai ne, or even conparing southern California' s water situation with
that of northern California.

No claimis nade here that these four groundwater basins are
representative exanples of all comons situations wherever in the
world they occur. As a result, no inference should be drawn that the
anal ysis of these cases "proves" that all conmmon-pool resources wll
be saved from overuse and deterioration and devoted to higher-val ued
use. The cases are too simlar, too localized, and indeed too

favorably situated, for such sweeping conclusions to be drawn. It is
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i mportant to underscore that there are also cases consistent with the
predi ctions of traditional approaches, where common resources have
been destroyed.

Rat her, as stated at the close of Chapter Four, these cases serve
a different purpose. They denonstrate quite plainly that conmon-pool
resources (a) do not have to be destroyed sinply because nultiple
individuals or firms have clains to their use, (b) do not have to be
converted from common property arrangenents to some other form of
property arrangenents in order for destruction to be averted, and (c)
do not have to be managed by a central governnment nanager or converted
to individually-held private property in order to be devoted to a
hi gher-val ued use. Despite the fact that no claimis nade for their
representati veness, these cases do at least show that it is possible
for comons problens to be resolved by the users thenselves. They
refute each of the alternative contentions in the literature, i.e.,
that overall governnental control is "required' that privatization of
natural resources is "the only way" to ensure optinmal use. Finally,
the cases support the recommendation of the National Acadeny of
Sci ences Panel on Common Property Resource Managenent that
pol i cymakers should first investigate whether nanagenent arrangenents
have been established by |ocal users before the inposition of one of
the "package" solutions of the literature on commons situations. (1)

Wil e the cases presented here share a nunber of simlarities,
they are not "clones". They differ on sone of the variables affecting
their situations and in some of the actions taken in the process of
resol ving their problens. These differences also highlight the

alternative view set forth in Chapters Three and Four, which stressed
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the variability of commons situations and enphasized that variety,
rather than uniformity, is to be expected when |ocal users address

their own resource-managenent challenges. Even with the simlarity of

resource type and location, and the extent of |earning and adapting by
users in the basins fromeach other, there are differences anong them
that are relevant to the likelihood of collective action, the forns

that action took, and the outcones attained

A. 1. Variables Mking Resolution More or Less Likely

In Chapter Four, a series of variables concerning the resource,
the comunity of users, and the institutional setting, was presented
and their relation to the Ilikelihood of successful resolution posited.
These vari abl es were drawn fromvarious sources, including the theory
of collective action, the work of several scholars on commons
probl enms, and the conditions in the "cold fish war." In Figure 9-1,
these variables are reiterated with brief summaries of the status of
the four basins with respect to each of the vari abl es.

A review of the variables readily yields two previously
di scussed observations. The four basins were favorably situated for
collective action in a nunber of respects, and the four basins were
quite simlar on a nunber of counts.

Each of the four basins exhibits a lowrate of renewability,
ei ther because natural recharge (safe yield) is lowrelative to total
basi n storage capacity or because the basin is poorly suited to
artificial recharge (or, in the case of Wst Basin, both). This nakes
each of the basins vulnerable to rapid deterioration under conditions

of overuse, yet nakes recovery possible if the denmand-supply inbal ance
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FI GURE 9-1
Conparison of the Variables in the Four Basins
Raynond West Central Orange
Basi n Basi n Basi n Count y
Low - Low - Low - Low -
Smal | Lar ge Lar ge Large
Capaci ty; Capaci ty; Capacity; Capaci ty;
Saf e Saf e Saf e Saf e
Yield Yield Yield Yield
31, 000 36, 000 157, 000 150, 000
acre-feet; acre-feet; acre-feet; acre-feet;
poorly poorly wel | wel |
suited for suited for suited for suited for
artificial artificial artificial artificial
rechar ge recharge recharge recharge
Overdraft Overdraft Overdraft Overdraft
began 1913; began 1920; began 1942; began by 1920;
Annual Annual Annual Annual
overdraft, overdraft, overdraft, overdraft,
1913- 35, in 1920s, in 1950, nearly
7,000 af .; 20,000 af.; 77,000 af.; 100,000 af.
1936- 43, in 1930s, in 1960, by 1950;
8, 500 af. 25,000 af.; 149,000 aver age
\Wat er in 1940s, Wat er wat er |eve
| evel s 40,000 af.; levels bel ow sea
dr opped 1950- 53, dropped | evel by
30-50 ft. 60,000 af. 100 feet; 1949;
1930- 37 Wat er Accum Accum
No salt- levels in overdraft, overdraft,
wat er Hawt hor ne 1.3 mllion 500, 000-
intrusion. area down acre-feet 700, 000
200 feet; in 1960; acre-feet
Accum Salt-water in 1956;
overdraft, intrusion Sal t - wat er
832, 000 2 mles i ntrusion
acre-feet i nl and 3 1/2 nmles
in 1957; of Uplift i nl and
400, 000
acre-feet
of salt
wat er cane
in, 1932-53
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Figure 9-1 (cont'd)

Raynond West Central O ange
Vari abl e Basi n Basi n Basi n Count y
Location of Sel f - Extrenme Upstream Extrenme
the Resource contai ned; downstream and downst r eam
not hi ghly downstream highly
exposed exposed limted exposed
to salt- to salt- exposure to salt-
wat er wat er to salt- wat er
cont am cont am wat er cont am
ination i nation cont am i nation
i nation
Si ze of Smal | - - Lar ger - - Lar ge- - Lar ge- -
the Resource 40 sqg.m. 170 sq.m. 277 sg.m. 300 sq.nm.
Visibility Poor - - Poor - - Poor - - Poor - -
of the as with with with with
Resour ce al uncl ear uncl ear uncl ear
ground bounds bounds bounds
wat er at north at north at west
basi ns & south & south end
ends ends
Size of the Smal | - - Lar ge- - Lar ge- - Large- -
G oup 31 in over 700 750 wel | over 1,000
1937, wel | owners, producers
17 now owners, 508 parties as late as
491 parties with rights 1970,
and 279 in 1967, over 300
active 187 now now
pr oducers
in 1950,
37 active
punpers
now
Di stribution Near |y Concen- Concen- Concen-
of Interests privileged trated trated trated
as Gty of industry: i ndustry: i ndustry:
Pasadena in 1950, in 1950, cities,
account ed 19 parties 17 parties |large
for half account ed account ed agricultura
of total for 84% for half hol di ngs,
production of total of total wat er service
producti on production conpanies;
I rvine Ranch
especially

significant
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Figure 9-1 (cont'd)

Raynond West Central O ange
Vari abl e Basi n Basi n Basi n County
Honogenei ty No salient Di'vision No salient No salient
of the Goup cl eavages bet ween cl eavages cl eavages
i nl and
and beach
cities; no
ot her
sal i ent
cl eavages
Wealth and Prosperous Prosperous Prosperous Prosperous

I ncone of the
G oup

Extent of

QG her Inter-
actions
Among Users

Stability
of G oup
and Use

conmmuni ty:
cities &
maj or
private
producers
had funds
& personnel
to devote
to process

Cties had
contacts

w th each
ot her;

wat er

servi ce
conpani es
did al so

G oup of
pr oducers
renmai ned
stabl e;
use grew
steadily

comunity:
cities &
maj or
private
producers
had funds
6¢c per sonnel
to devote
to process

Cties had
contacts
wi th each
ot her;

wat er
service
conpani es
did al so;

i ndustria
users al so

G oup of

pr oducers
stabilized
after WW | ;
use grew
rapi dly
until

1950s

comuni ty:
cities®6e
maj or
private
producers
had funds
6¢c per sonnel
to devote
to process

Cties had
contacts
wi th each
ot her;

wat er
service
conpani es
did al so;

i ndustri al
users al so

G oup of
producers
stabilized
after VW I ;
use grew
rapidly
until

1960s

conmmuni ty:
citiesé6c
maj or
private
producers
had funds
6¢c per sonnel
to devote
to process

Cties had
contacts
wi th each
ot her;

wat er
service
conpani es
did al so;

i ndustria
6c agricultura
users al so

G oup of
producers
stabilized
after VI I ;
use grew
rapi dly
unti |

1970s
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Figure 9-1 (cont'd)

Raynond West Centr al O ange
Vari abl e Basi n Basi n Basi n Count y
Tinme Horizon Cties & Cties & Cties & Cities &
of Users wat er wat er wat er wat er
service servi ce service service
conpani es conpani es conpani es conpani es
comm tted committed conmi tted commtted
to area to area to area to area
and basin and basin and basin and basin
use use use use
i ndefi - i ndefi - i ndefi - i ndefi -
nitely nitely; nitely; nitely;
industrial industrial industrial
users had users had users had
| arge | arge | arge
capital capi tal capi tal
i nvest - i nvest - i nvest -
nments to nments to nments to
pr ot ect pr ot ect pr ot ect
Avai l ability Yes, Yes, Yes, Yes,
of an t hr ough t hr ough t hr ough t hr ough
Alternative MAD, but MAD, but MAD, but MAD, but
Suppl y costs costs costs costs
hi gher hi gher hi gher hi gher
& quality & quality & quality & quality
poor er poor er poor er poor er
Degree of Hone rule; Hone rule; Home rule; Home rule;
Real Control State State State State
Users Can Have accono- accono- accono- accono-
dating of dating of dating of dating of
| ocal | ocal | ocal | ocal
control; control; control; control;
access access access access
to courts; to courts; to courts; to courts;
ability to ability to ability to ability to
establi sh establ i sh establish establish
limted- [imted- limted- [imted-
pur pose pur pose pur pose pur pose
speci al speci al speci al speci al
districts districts districts districts
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Figure 9-1 (cont'd)

Raynond West Central O ange
Vari abl e Basi n Basi n Basi n Count y
Avail ability Extensive: Extensive: Extensive: Extensive
of Information- Courts, Courts, Courts, Courts,
Gat hering State State State State
Facilities Agenci es, Agenci es, Agenci es, Agenci es,
USGS USGS USGS USGS
Surveys, Surveys, Surveys, Sur veys
Local Local Local Loca
Agenci es Agenci es Agenci es Agenci es
(e.g., (e.g., (e.qg., (e.g.,
LACFCD LACFCD LACFCD OCFCD
Engi neers) Engi neers) Engineers) Engineers)
Ability to Yes- - Yes- - Yes- - Yes- -
Make and Common-1 aw Common-law Comon-|aw Comon- | aw
Sust ain tradition; tradition; tradition; tradition
Enf or ceabl e Gvil court Gvil court Gvil court Gvil court

Agreenent s

Presence of
a Single
Institution
Wth Severa
Needed
Capacities

pr ocedur es

Yes- -
courts

procedur es

Yes- -
courts

procedures

Yes- -
courts

pr ocedur es

Yes- -
courts
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is redressed (i.e., these are not totally occluded basins where all
use takes the formof "mning").

Al'l four basins were in considerably endangered condition prior to
and during the process of resolution. As was noted in Chapter Four,
this is vital to spur users to undertake the costs of organization and
altering use patterns. W would not anticipate that resource users
woul d take actions until they were experiencing problems. Wile all
four basins were endangered, there were differences of degree anong
them wth West Basin in the nost extreme condition of overuse and
cont am nat i on.

As is the case with groundwater basins generally, the four basins
exhibited low visibility. The boundaries of the resources, and thus
the extent of the user community, were not readily apparent to the
local users. This presents a barrier to successful collective action,
and indeed was a prime reason why so nuch of the inital action in each
case focused on the gathering of information about the boundaries of
the resource, the capacity and yield of the resource, the conditions
of the resource, and the identification of the users. Visibility is
one of the variables on which the four basins were not favorably
situated for successful collective action. In the case of three of
the basins, the usual poor visibility of groundwater basins was
compounded by the fact that the acknow edged boundari es of the basins
were not all well-defined hydrol ogi c divi d;zs.

The nunber of water producers in all but Raynond Basin was
relatively large, but the distribution of interests anong the users
was concentrated, though to differing degrees. Central Basin was the

| east concentrated, Raynond Basin the npbst. Raynmond Basin and O ange
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County each approached the status of "privileged groups," as the Gty

of Pasadena in the forner and the Irvine Conpany in the latter each

took actions at the outset despite the fact that their actions
ultimately benefitted all wusers. The concentrated distribution of
interests in each case was favorable to collective action, as
relatively small groups of users were able to affect |arge shares of
total groundwater production

Each user comunity was relatively honmbgeneous, being undivided by
| anguage, culture, or other differences that would inpair
communi cation and the possibilities for trust anong the users in
wor ki ng out agreenents concerning use. Only West Basin exhibited a
di vision anong the users, and this was tenporary, as the inland cities
that were originally unaffected by sea-water intrusion were reluctant
to join with the beach cities in taxing thenmselves to acquire inported
wat er .

In each basin, there was at the outset of collective action a
prosperous comunity of users capable of bearing costs in addressing
their water problens. The devel opnent of the Los Angel es area yiel ded
boonming cities and a thriving comercial community. That devel opment
was itself facilitated by the use of the ground water supplies of the
area, and in each of the basins sone of the proceeds of that
prosperity were able to be redirected to the restoration and
preservation of those water supplies.

Each of the basins had a relatively stable community of users wth
a long time horizon, and with partial networks of interconnection upon
which to build nmore inclusive instrunents of collective

deci sion-making. The cities, in particular, were long-termusers to
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whom preservation of a stable and adequate water supply into the
future was inportant. Unlike other types of users, cities are unable
to come to an area, exploit its resources, and then pick up and nove
el sewhere. Sinmilarly, while they are not as immobile as cities, the
wat er service conpanies, industrial firns, and (in Orange County in
particular) large agricultural concerns had considerable stakes in the
preservation of an adequate local water supply well into the future.
And, within the basins, neighboring cities and neighboring water
service conpanies had extensive other interactions with each other,
and industrial and agricultural concerns had connections w th one
anot her through such organizations as area Chanbers of Commerce and
the Orange County Farm Bureau. The task that remained was to build
connections anong different types of wusers, so that cities
comuni cated with industrial producers and water service conpanies,
etc., concerning the problens they all faced. The major users of
these basins were neither transients nor total strangers, and this

nore favorably situated them for successful collective action.

In each of the basins, there becane available an alternative,
though less preferred, source of water. This made curtail nent of
denmand upon the ground water supply, though costly, less difficult
than it woul d have been otherw se, while underscoring for the |ocal
users the value of the |ess expensive, high-quality, and nore stable
ground water supplies.

The institutional setting for each of the basins was simlar and
quite favorable to local collective action. In each basin, users had
access to expert information-gathering capabilities, the ability to

make and sustain enforceable agreements, the ability to devise |ocal
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institutions with powers to tax and enforce conpliance w th whatever
arrangenments users established, and access to courts where
i nformati on-gat hering, communication, collective decision-naking,
cost-sharing, share assignnments, sanctioning of behavior, and
nonitoring could occur or be established. Not all of the available
capacities were used in each basin, nost notably in Oange County
where the use of the courts for intra-basin share assignments was
eschewed. The point here is sinply that the capacities were indeed
avai l able for local users if they chose to incorporate them to
facilitate their resolution process. ;

There were, of course, variables on which the basins differed
Resource |ocation was one of these. Raynond Basin was not directly
connected to other basins, and was not exposed to salt-water
contam nation, and as a result users in that Basin needed only to
address their own demand-supply inbalance. Both West Basin and O ange
County were |ocated at the extrene downstream ends of their respective
wat er sheds, and were thus highly exposed to the actions of upstream
users. Each of these two was al so a coastal groundwater basin, highly
exposed to salt-water contamination. Central Basin had a more linited
exposure to salt-water contam nation, being vulnerable in the Al amtos
Gap area. Central Basin was also in the position of being both an
upstream basin (with respect to Wst Basin) and a downstream basin
with respect to the Upper San Gabriel Valley, and so was al so exposed
to the actions of upstream users.

The basins also differ in size, from Raynond Basin's 40 square
mles to Orange County's 300 square miles. The snaller size of

Raynond Basin was beneficial to the prospects of successful collective
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action there, as information-gathering and the other necessary steps
in the resolution process are likely, other things being equal, to be
less difficult and costly than they would be when they involve a

| arger resource.

Raynmond Basin also stands out from the others with respect to
group size. Each of the other three basins was being used by hundreds
of producers prior to and during the period of collective action. In
Raynmond Basin, where there are only 17 active producers now, there

were just 31 fifty years ago at the outset of the Pasadena v. Al hanbra

[itigation. I nformati on-gathering, comunication, collective
deci si on-maki ng, and nonitoring are each substantially sinpler and
| ess costly when total group size is 31 as opposed to 500 or 1, 000.

If one were to take the set of variables as a whole, and |ook
across the four basins in an attenpt to predict where successful
collective action was nost likely to occur and where it was nost
likely to occur first, one could nmake sone tentative observations.
Gven its favorable disposition with respect to all of the variables
except visibility, its clear difference in resource and group size,
and a distribution of interests that approached "privileged group"
status, one would anticipate collective action to occur first and be
nost likely to succeed in Raynmond Basin. It would be nore difficult
to predict a second nost likely case: Orange County had a nore
favorable distribution of interests, honobgeneity of user community,
and extent of other interactions of users than Wst Basin but had a
| arger resource, large group of producers, and was in |less extreme
conditions (at least at first) than Wst Basin. Central Basin, wth

its large size, less concentrated distribution of interests, and nore
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[imted exposure, would be the basin one would anticipate to be I|ast
to exhibit collective action and least likely to be successful, other
thi ngs being equal . In terns of a strict chronol ogy, the predictions
based on the variables alone would be incorrect, as the order of
initiation of collective action was in fact Orange, Raynond, West,
Central . (Raymond Basin was, however, first to conplete the seven
steps in the process of resolution.) The variables are not strict
conditions, however, as was indicated when they were presented in
Chapter Four. They are indicators of Iikelihood, and the actua
course of resolution is a course of human action and not easily

subject to determnistic or mechanistic accounts.

A. 2. Steps in the Process of Resol ution
In Chapter Four, the process of resolution of comrons problens was
described as involving seven steps: i nf or mat i on- gat heri ng,
comuni cation, collective decision-naking, cost-sharing, assignment of
shares, establishment of sanctions, and nonitoring. Figures 9-2

through 9-8 present brief summaries of these seven steps in each of

the four basins, focused on the initial (i.e.

|
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First, the Figures are largely self-explanatory; they are not quite as
condensed as Figure 9-1. Second, the specific actions taken and the
actors involved were the subjects of extensive presentations in
Chapters Five through Eight, and little would be gained from
recapitulation in further prose here.

As with the variables affecting the situations in the four basins,
there are considerable simlarities and also sone differences anong
the basins. Sone points are worth underscoring briefly. First, there
was no uniformpattern to the actions taken in the four basins, though
they started from very sinilar initial conditions. It cannot be
inferred that the initial conditions in the basins "determ ned" in any
neani ngful sense the activities therein, as they proceeded al ong
different paths fromsimlar starting places. Wst and Central Basins
cone closest to following the same path, which is not surprising in
light of their close physical connection and the overlap anong the

actors there.

Second, in each of the four basins there is a mx of private and
public action and | eadership, though the mx differs fromone basin to
another. In Orange County, for instance, collective action originated
in private and public arenas, and subsequently the Orange County Water
District became the principal |ocus of activity. By contrast, action
in Raynond began primarily in public arenas, and has over tine evol ved
to where the producers' own representative Board has largely taken

over nmanagenent of the Basin. In West Basin, the West Basin Water

Associ ation was a principal locus of comunication and collective

deci si on-maki ng before, during, and after the period of nbst intensive

activity.
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FI GURE 9-2

Step One: |Information-Gathering

Raynond West
Basi n Basi n
Boundari es Boundari es
and Users and Users
Unknown; Unknown;
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only their only their
own use & own use &
wat er wat er
| evel s | evel s
Gty of West Basin
Pasadena Survey
Conmi t t ee;
West Basin
Conser va-
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FI GURE 9-3

Step Two: Conmuni cation
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FIGQURE 9-4
Step Three:
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FI GURE 9-5

Step Four: Cost-Sharing Arrangenents
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FI GURE 9-6

Step Five: Assignnment of Shares
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FI GURE 9-7

Est abl i shment of Sanctions
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FI GURE 9-8
Step Seven: Monitoring
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O course, the nost striking difference anong the basins, after
review of Figures 9-2 through 9-8 as it was after Chapters Five
through Eight, is the difference between Orange County and the other
three basins. In Orange County, because of the closer relationship of
the boundaries and popul ati on of the County with the boundaries of the
basin, the Oange County Board of Supervisors was nore actively
involved in local |eadership than was the Los Angel es County Board of
Super vi sors. There was in Orange County much |ess use, especially
with the establishment of the Orange County Water District, of other
institutional capacities such as the courts and state agencies than in

the ot her basins.

But it is in the assignnent of shares (Figure 9-6) that the
contrast is nost stark. In Orange County there has been no assi gnment
of shares to the groundwater supply. The initial condition regarding
rights to use of the Orange County basin still prevails today. In the
other three basins, firm tradeable rights based on historical use and
l[imted in aggregate to sustainable |evels were established through
adj udication. The difference in Orange County does not represent an
oversight on the part of water producers there. As noted in Chapter
Ei ght, those who formed the Orange County Water District placed an
explicit prohibition upon the District, forbidding it to engage in an
intra-basin determnation .of ri ghts.

This raises an inportant issue for us, in light of the proposition
in Chapter Four that a successful resolution of a comons probl em
woul d involve action in each of the seven steps. Does the absence of
action to assign shares in Orange County nmean that O ange County

represents an unsuccessful resolution of a comons problen? After
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all, water levels have recovered fromtheir 1956 |ows and sea-water
intrusion has been halted in Oange County. In what respects could
this be considered unsuccessful? The response to the question lies in
the remaining conparisons, on issues of exposure, cost, and

ef ficiency.

Before proceeding to those other conparisons, we turn to the issue
of rule changes in the four basins. As described in Chapter Three,
the underlying structure of situations is affected by a set of rules.
By identifying the rules, one can conpare across situations and find
essential simlarities that may underlie apparent differences and
essential differences that may underlie apparent sinilarities. In
Figure 9-9, rule changes that were nmade in the process of resolution
in the four basins are conpared. Position rules are denoted by "P",
boundary rules by "B", authority rules by "A', information rules by
“1", aggregation rules by "G', and payoff rules by "C'. The rules are
stated in such a way that they can be indicated by a "yes" (Y) or a

no" (N in each basin, before and after the process of resol ution.

The conparisons of the "rule strings" before and after action in
each of the basins indicates the differences in the underlying
structure of the situations as a result of the steps taken. The
underlying structures of the situations in each of the basins are
substantiélly different after the period of collective action from
what they were before. Thus, as stated in Chapter Three, even within
the general category of common-pool resources (which each of these
basins was before action and renains after action) there can be marked
differences in the structure of the situation in which users act. The

di fferences between the "before" and "after" colums reflect the




511

FI GURE 9-9

Rul e Changes in the Four Basins
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di fferences between endangered, open-access compn-pool resources and
managed, conmon-property resources.

The conparisons of the "after" colums across the four basins
indicate the underlying simlarity of the results obtained in Raynond,
West, and Central Basins, despite differences in the steps taken in
those three basins. In each of those basins, the same basic rule
changes were rréde, albeit in slightly different ways and at different
times, resulting in the sane incentive structure facing each user in
those basi ns. Conmparing the "after" colums in Figure 9-9 also
reveals differences between the rule changes nmade in the three Los
Angel es County basins and in Oange County. Several of the rule
changes are simlar (P.I., P.3., I.1., Cl., and C.2.), but others are
different (P.2., B.1., Al., A 2., GIl., and C.3.). This is further
evidence for us that the situation in Orange County is in significant
ways different fromthose in the other three cases. The inplications
of those differences become nore clear in the renmaining conparisons

anmong the basins, to which we now turn.

A. 3. Conparisons of the Four Basins on Four Criteria

Preserving a valuable resource and organizing its use so as to
increase the value it provides for those who rely upon it are
substantial achi evenents. They may, however, be attained in such a
way as to nake these achievenents only tenporary and highly
vul ner abl e. Such achi evenents are also always bought at a price.
That price may be nmeasured in terns of the financial costs incurred in
the process of resolution, and also in terns of the distributional

consequences of the managenent activities. Here, we shall briefly
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explore the actions that have occurred in the four basins in terms of
their continued exposure to depletion and contanination, the financial
costs incurred by the users, the conparative benefit of preserving the
basins relative to the alternative of destroying and replacing them

and the effect of the basin managenent programs on the distribution of

access and use anong the popul ati on.

a. Exposure in the Four Basins

The discussion at the beginning of this study of the water supply
problems of the Los Angeles Basin indicated that water supply is
i nadequate and unpredictable. To the extent that the achievenents in
the four basins have |lessened their vulnerability to the inadequacy
and unpredictability of water supply, then we can say that a lasting
resolution has been attained. Oherw se, tenporary inprovenments have
been nade that may vanish with the next extended period of drought.

The first form of exposure to consider is |oss of supplies. In
the Raynmond Basin, which is self-contained (being neither an upstream
nor a downstreambasin), natural local supply is received directly, in
the form of runoff from the nmountains. Raynond Basin water users can
do nothing to regulate the rainfall, but they can attenpt to make
maxi mum use of it when it is plentiful. As has been noted, the Basin
is poorly suited to artificial replenishment, but various parties in
Raynmond Basin have operated |ocal spreading grounds in conjunction
with the Los Angeles County Flood Control District to capture the
natural runoff in the streans that traverse the Basin and allow it to
percolate into the underground reservoir rather than flow out of the

Basi n. This action raises underground water |levels during wet
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peri ods, which can then be drawn down during dry periods. By
restricting total groundwater extractions to the long-term safe yield
of 30,622 acre-feet, the Raynond Basin producers have insured that,
over long periods, recharge to the Basin and wi thdrawals therefrom
will be equal, and long dry cycles can be withstood.

In West Basin, the entire source of natural fresh-water
replenishnent is from Central Basin. The reduction of groundwater
withdrawals in Central Basin as a result of the adjudication initiated
by the Replenishnent District, the spreading of local runoff,
reclainmed water, and inported water in the Montebell o Forebay, and the
mai ntenance of a sufficient hydrostatic head across the
Newport-Ingl ewood Uplift have ensured to Wst Basin a relatively
steady supply of fresh water. This supply would be highly exposed to
the actions of users in Central Basin were it not for the managenent
scheme adopted for the two basins. The fact that the replenishnent
activities are financed by the Central and West Basin Wter
Repl eni shment District gives West Basin producers a voice in decisions
regarding their water supply. They also pay to support the supply
program even though nost of the activity occurs in Central Basin.
This fact, conbined with the reduction of groundwater extractions in
West Basin to 1949 levels and the reduction in reliance upon Col orado
River water for replenishnment, |eaves Wst Basin well able to
wi t hstand extended dry cycles.

Central Basin's natural water supply comes from upstream in the
Upper San Gabriel Valley. The actions of Central Basin water
producers in securing a guaranteed mnimm inflow across Wittier

Narrows into the Mntebello Forebay has markedly reduced their




exposure to irregularities in rainfall and to w thdrawal s upstream

The inflow from the Upper San Gabriel Valley is supplenmented by the
spreadi ng of local runoff by the LACFCD during wet periods, by the
spreadi ng 6f reclained waste water produced at the Wiittier Narrows
and San Jose Creek Reclamation Plants, and by the spreading of
imported water from northern California and the Col orado R ver. The
imported water supplies have been the nost vulnerable, and the
Repl eni shment District has sought to mninize reliance upon them
Wth the reduction in groundwater extractions in Central Basin to the
agreed punping allocation of 217,367 acre-feet, with the long-term
safe yield of the Basin at roughly 157,000 acre-feet and with the
increase in use of reclainmed waste water for spreading to 50,000
acre-feet, Central Basin is also positioned to withstand the |ong

cycles of dry years that southern California experiences.

Orange County has, like Central Basin, secured for itself a
guaranteed mninum inflow from upstream which has stabilized its
ground water supply conditions to sone degree. But in Oange County,
as we have noted several times, there has been no limtation on
groundwat er wi t hdr awal s. Each year, the Orange County Water District
attenpts to purchase and spread sufficient amounts of inported water
to offset the overdraft caused by groundwater extractions in excess of
the basin's 150,000 acre-foot safe yield.

I nported repl enishnent water is the first form of inported water
cut back by MAD during dry periods; inported water used for direct
service needs receives the higher priority. GQange County water users
have not been induced to switch their base supply from ground water to

imported direct service water to the degree that users in Central and




West Basins (which are simlarly situated physically) have been.
Instead, they have relied for nost of their total water use on ground
wat er whil e purchasing replenishment water to nmake up the overdraft.
This has worked so far, for two reasons. First, during the second
hal f of the |ast extended drought cycle, inported Col orado River water
was available in sufficient anounts and at sufficiently low cost to
allow the Water District to purchase enough each year to offset the
annual overdraft and even to reduce part of the accumul ated overdraft.
Second, when the availability of inported replenishnment water becane
constrained after California's loss of nmuch of its clained rights to
Col orado River water, the most recent |ong-term drought cycle abated
The question that remains for Oange County is what will happen
when the next extended drought begins. There is no question that
another dry cycle will cone. The only question is when it will start.
Because agriculture still represents a larger share of land use in
Orange County than it does in the three Los Angeles County basins
Oange County was already nore exposed to variability in
precipitation, since water demand for agricultural use escal ates nore
rapidly in dry periods than does water denand for residential and
comercial uses. Wth no limtation on groundwater extractions, wth
ground water being less expensive than inported water for direct
service use, and with availability of inported water for repleni shnent
reduced and its cost significantly higher than in the late 1950s and
early 1960s, Oange County is highly exposed to depletion of its
ground water supply when the next dry cycle occurs. The current
favorable conditions in the Oange County basin nust be regarded as

transitory and vul nerabl e.

4
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A second form of exposure to consider is exposure to
contam nation. This is not a problemin Raynond Basin, which is not
exposed to the ocean or to upstreampolluters. Any contam nation of
the groundwater supply in Raynond Basin would come from indi genous
pol I ution sources, and ground water quality is assiduously nonitored
in this Basin as well as the others for such contam nants. In each of
the other basins, the prinmary threat to ground wat er quality has been
from the ocean, and in each case that threat has been largely
elimnated through the construction and operation of the barrier
proj ects. In West and Central Basins, the barrier projects are
operated using treated inported water (which is equivalent to direct
service water, in priority and in price). In Orange County, the
barrier project is operated using purified waste water from the Water
District's Water Factory 21, which assures a supply of water for the
barrier there regardl ess of precipitation conditions. The Central and
West Basin Water Replenishnent District is exploring the possibility
of using purified waste water in the barrier projects in those basins,
thus further ensuring the supply of barrier water in the future.

In all, then, the four basins nmay be regarded as not exposed to
contam nation threats (unless pollution problenms growin the future).
Three of the four basins may also be regarded as not exposed to the
extrene variations in precipitation that are characteristic of the Los
Angel es area. Because of its reliance on inported repl enishnment water
and the absence of assignnent of shares to the ground water supply,
Orange County remains highly exposed to cyclic fluctuations in |ocal

wat er supply.
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b. Basin Managenent Costs
Basin managenent costs consist of: watermaster service

expendi tures (where applicable), water replenishnent expenditures
(where applicable), and adjudication costs (where applicable). Since
all of the area of the four basi ns is now annexed to MAD and part of
somre MAD nenber agency (i.e., either a city or a nunicipal water
district), inclusion of the property taxes paid to MAD and the menber
agencies (which are retailers of inported MAD water to direct service
users) would serve no purpose in conparing the costs incurred in the
four basins, despite the fact that acquisition of inported supplies
was vital to the process of resolution in each basin. Al so excluded
from consideration are the costs of spreading of |ocal runoff by the
Los Angel es County and Orange County Fl ood Oontlrol Districts, as this
activity woul d probably have been undertaken as part of flood control
anyway. One further note: expenditures cited below are all for 1985,
except of course for the adjudication costs, which were incurred

earlier.

Arriving at watermaster expenditures for Raynond, West, and
Central Basins is quite straightforward -- they are taken from the
tables in those chapters. Simlarly, arriving at the water
repl eni shment expenditures for West Basin, Central Basin, and O ange
County is quite straightforward -- total expenditures of the Central
and West Basin Water Replenishment District are divided between West
Basin and Central Basin on the basis of their shares of total
groundwat er production in the District, and total expenditures of the
Orange County Water District are obtained directly from its annual

report.
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Arriving at the adjudication costs requires sonme calculation.
Sinply to treat all adjudication costs as having been paid in the past
and therefore no longer affecting the cal cul ation of basin nmanagenent
costs woul d not be proper (even though those fees have all |ong since
been paid). It would make for an unfair conparison between O ange
County (where the costs of an intra-basin adjudication were avoi ded)
and the other basins. Orange County water users have deliberately
avoi ded this expense, on the theory that "adjudication never produced
one drop of water". Their approach should be conpared with those
wher e adj udi cation expenses were incurred in order to see the savings
real i zed by Orange County. So, adjudication costs in the other three
basi ns have been included by anortization. Taking the best estinate
available of the total adjudication costs in a basin ($300,000 in
Raynond, $3,000,000 in West, and $450,000 in Central), let us engage
in the followi ng specul ation: suppose the parties had, at the outset
of the litigation, borrowed enough nmoney to pay the entire cost of the
adjudication up front, and then had nade annual paynents each year
thereafter to pay off the loan. By using a 50-year |oan period and a
conservative interest rate (reflecting the tines in which the noney
woul d have been borrowed -- 1937, 1945, and 1962) of 5% we obtain an
annual paynent for the adjudication that can then be divided by total
groundwater extractions to obtain a current cost per acre-foot of
ground water resulting from the adjudication of ground water rights
within the Raynond, West, and Central Basins.

The resulting basin nanagement costs are summarized in Figure

9-10. Adjudication costs in Raynond Basin work out to $.50 per
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FI GURE 9-10

Basi n Managenent Costs and Savi ngs per Acre-Foot from Basin
Management in the Four Basins
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acre-foot per year, and watermaster expenditures for 1985 were $3.00

per acre-foot of ground water, yielding a total of $3.50 per acre-foot
of ground water. Adjudication costs in West Basin anortize to $2.50
per acre-foot per year, waternaster expenditures were $2.40, and
CWBWRD expenditures were $72.50 per acre-foot of ground water, for a
total of $77.40 per acre-foot of ground water in West Basin. In
Central Basin, adjudication costs are calculated at $.11 per acre-foot
per year, waternaster expenditures were $1.16 per acre-foot, and
CWBWRD expenditures were $72.50 per acre-foot, giving a total of
$73.79 per acre-foot of ground water. In Orange County, Orange County
Water District expenditures were $151.79 per acre-foot of ground water
extracted, which is the total basin nanagenent costs since there were
no adjudication costs or separate watermaster service expenditures

(rmonitoring of groundwater production is also performed by the OCWD) .

It would not appear that Orange County water users have saved
t hensel ves nuch noney by foregoing assignnment of shares. |ndeed, the
basi n managenent costs in Orange County are substantially higher than
they are for the simlarly-situated Central and West Basins. By
avoi ding an intra-basin adjudication putting a ceiling on groundwater
extractions, Oange County has had to invest much nore heavily in
additional spreading facilities to provide enough replenishnment
capacity to neet the annual overdrafting of the ground water supply,
and has had to purchase nore inported replenishnent water than has
CWBWRD, even as the cost of that water has escalated sharply in the
first half of this decade. Preservation of the ground water supply in
West and Central Basins and Orange County has cone at a much higher

price than in Raynmond Basin. There, the reduction of punmping to the
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safe yield of the Basin conbined with the absence of an artificial

repl eni shnent program and the need for a barrier against the sea has
kept basin nmanagenent costs to just $3.50 per acre-foot per year.

Basin preservation has by far cone at the highest price in Oange

County, where the supply-side approach has necessitated nmuch greater
expendi tures to accomodate unlimted punping.

It bears noting that the Orange County basin managenent costs,
stated in "per acre-foot" terms, should not be nisread as indicating
that groundwater producers pay $151.79 per acre-foot in addition to
their direct production costs. If that were the case, O ange County
groundwat er producers would probably rely upon inported water to a
much greater degree than they do. The Orange County Water District
still raises a considerable portion of its revenue from property
taxes, so property owners still subsidize groundwater production.
When District expenditures are divided by total groundwater
production, one obtains the $151.79 per acre-foot figure as the cost
of basin managenent per acre-foot produced. But the groundwater
producer pays only his direct production costs (estinmated at $134.00
per acre-foot) plus the punp tax of $32.00, for a total of $166.00 per
acre-foot of groundwater produced, rather than $285.79 per acre-foot,
whi ch would be the cost if all basin nanagenent costs were paid by

taxi ng groundwat er production.

c. Efficiency Considerations
Each year, the Orange County Water District publishes estimates of
the direct production costs from punping ground water, as well as the

cost of treated inported MAD water. Assuming for the sake of this
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presentation that the direct production costs of extracting an
acre-foot of ground water are the sane whether the well wused is
located in Orange County or in Los Angeles County, we can adopt the
1985 estimate of $134.00 per acre-foot for use in considering the
savings achieved in the four basins frompreserving their ground water
supplies relative to total reliance on inported water at $240.00 per
acre-foot.

As has been noted throughout this study, a groundwater basin can
be used in nore than one way. The water supplied by the basin can be
used to neet the base supply needs of the users, or the basin can be
used as a storage facility to provide water for peak and energency use
whil e base supply needs are net from surface and inported supplies.
Gven the growth in total water use in each of the four basins, if the
wat er users had pursued the first of these methods, each of the four
basins would have been destroyed by now, by depletion or by
contanmi nation or both. Had this occurred, the provision of a water
supply to the popul ation and commerce of these areas woul d now require
use of inported direct service water to neet 100 percent of total
wat er use. However, because of the variability of supply of inported
water (i.e., there are wet and dry seasons within each year and there
are wet and dry years), and because of the variability of demand for
water (i.e., water needs at the peak hour of the peak day of the peak
season may be as nmuch as twenty tinmes the average rate of use) ,
consi derabl e investnent woul d have to be made in storage facilities to
repl ace those provided naturally by the groundwater basins. In order
to evaluate whether the price that has been paid for preservation of

the groundwater basins has been worth it to the local users, we need
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to find sone way of estinmating the costs they would be incurring for
their water supply if they had allowed the basins to be destroyed

In order not to overstate the case, we will proceed as follows.
W will take the lowest estimate found of the amount of surface
storage capacity required to nake up for the loss of the underground
system This is an LACFCD estimate, that storage facilities would
have to be constructed equivalent to 16 percent of total water use.
W will then use the |lowest estinate available of the capital cost of
constructing that anount of surface storage in each of the basins
Again, we rely on an LACFCD estimate, of $57,440 per acre-foot
($16,000 per acre-foot in 1960 adjusted upward by the all-item CPI,
which is itself a conservative adjustment as the price of |and that
woul d have to be acquired for the construction of such facilities in
Los Angeles and Orange Counties has escalated at a faster pace than
the all-item CPl). W then anortize this construction at 5% per year
over a 50-year period, as was done with adjudication costs earlier, to
obtain an annual cost of the construction of the required surface
st or age. Finally, we include no cost for annual maintenance of these
surface storage facilities -- i.e., we will assume that they never
need cleaning, repainting, or repairs, thus treating them as
equi val ent to natural underground storage

The results of these calculations are presented in Figure 9-10
In Raymond Basin, where the current mix of ground water and inported
water is 54%to 46% calculating ground water at $134.00 per acre-foot
plus the $3.50 basin managenent costs and inported water at $240.00
per acre-foot, an average acre-foot of water costs $184.65. | f

Raymond Basin water users were totally reliant on inported water, they




would require 8,571 acre-feet of storage capacity (.16 times total

wat er use of 53,567 acre-feet), which at $57,440 per acre-foot would ‘!
cost $492, 318, 240.00. Annual paynents 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 inported direct service water

yields a total of $748.68 per acre-foot of water in Raynond Basin.

Since an acre-foot of water is the average annual denmand for a

five-person household, we can translate this difference between

$184.65 per acre-foot under the current system and $748.68 per

acre-foot under the alternative as the difference between an average

monthly water bill of $15.00 and an average nonthly water bill of

$62. 50.

In West Basin, where the current mx of ground water and inported
water is 15% to 85% calculating ground water at $134.00 per acre-foot
plus the $77.40 basin managenent costs and inmported water at $240: 00
per acre-foot, an average acre-foot of water costs $235.71. Tot al
reliance on inported water would require 52,390 acre-feet of storage
capacity, which at $57,440 would cost $3, 009, 281, 600. 00. Annual
paynments would be $163,490,000, or $499.30 per acre-foot of water
used. Adding this to the $240.00 per acre-foot cost of inported
direct service water gives a total of $739.30 per acre-foot of water
in West Basin. Conpared with the cost of $235.71 per acre-foot under
the current system this is the difference between an average nonthly
water bill for a five-person household of $19.64 and an average
nonthly water bill of $61.67.

In Central Basin, where the current mx of ground water and

inported water is 47% to 53% calculating ground water at $134.00 per
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acre-foot plus the $73.77 basin managenent costs and inported water at
$240. 00 per acre-foot, an average acre-foot of water costs $224.85.
Total reliance on inported water would require 59,300 acre-feet of
storage capacity, which at $57,440 per acre-foot would cost
$3, 406, 192, 000. 00. Annual paynments would be $185,289,120.00, or
$499. 94 per acre-foot of water used. Adding this to the $240.00 per
acre-foot cost of inported direct service water yields a total of
$739.94 per acre-foot of water in Central Basin. Conpared with the
cost of $224.85 per acre-foot under the current system this is the
difference between an average nonthly water bill of $18.74 and an
average monthly water bill of $61.72

In Orange County, where the current mx of ground water and
imported water is 69% to 31% cal culating ground water at $134.00 per
acre-foot plus the $151.79 basin nmanagenent costs and inported water
at $240.00 per acre-foot, an average acre-foot of water costs $267.93.
Total reliance on inported water would require 66,240 acre-feet of
storage capacity, which woul d cost $3, 804, 825, 600.00. Annual paynents
for this would be $207, 087, 840.00, or $500.21 per acre-foot of water
used. Adding this to the $240.00 per acre-foot cost of inported
direct service water gives a total of $740.21 per acre-foot of water
in Oange County. Conpared with the cost of $267.93 per acre-foot
under the current system this is the difference between an average
nmonthly water bill of $22.30 and an average nonthly water bill of
$61. 74.

Even with conservative estimates of the cost of replacing the
groundwater basins in this study with surface storage and inported

water, it appears that basin preservation has been a good bargain. W
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are unable to make efficiency determnations of the type that would

i ndi cate whether basin managenent costs are as low as they can
possi bly be in each of these basins, and there is no reason to presune
prima facie that they are, but we can conclude that the basin
nmanagement costs being paid in each of the basins are considerably
less than the costs the water users in these areas would be facing if

the basins had been destroyed.

d. Distributional Considerations

W have observed in each of the basins that there has been a
reduction in the number of entities producing ground water. The
guestion now beconmes how to evaluate this phenomenon

There is no doubt that in West and Central Basins, the
adj udi cation process itself elimnated many of the small producers
They abandoned groundwater production rather than pay the costs of
defending their right to a few acre-feet or less of ground water
This occurred despite the fact that the ground water industry in each
of these two basins was sufficiently concentrated that a snaller group
of large producers could have curtailed their use and preserved the
basins by their own actions. The inpact of the production by the very
smal | producers on aggregate groundwater extractions woul d have been
mnimal. Yet in the adjudications of those basins, the parties sought
to spread the costs over the total set of producers, even though this
resulted in the elimnation of nost of them from production. Those
smal | producers, had they not been elinminated, could today still be
punping their one or two acre-feet per year and enjoying the |ower

cost and high quality of the ground water instead of having to acquire




i mported water.

There are, however, other considerations that counsel caution in
attributing all of the reduction in the nunber of small punpers to the
adj udi cati on process. ISorre smal | punpers were agricultural producers.
As land use in the area has changed from agricultural to residential
and commercial, several of these producers sold their farmand to real
estate devel opers, and so would not have been punping ground water
anynore regardl ess of the onset of adjudication.

In Orange County, where there has been no intra-basin adjudication
of rights, many nore small producers have continued production of
ground water. G ven the physical simlarity of Orange County wth
Central and West Basins, it is therefore reasonable to suppose that
many nore small producers would also have continued production in
those basins had it not been for adjudication (although it should be
reiterated that irrigated agriculture represents a l|arger share of
land use in Orange County, so again, not all of the differences can be
attributed solely to adjudication). This discussion does not relate
as strongly to Raynond Basin, as the ground water industry there was
small to begin with and remains so, and during the process of
adjudication itself the nunber of parties declined only from 31 to 25.

If the criterion one uses to evaluate the distributional
consequences of the actions in the various basins is the effect on the
small vs. large producers, one would therefore conclude that O ange
County's approach has been considerably nmore equitable than that of
West and Central Basins. Smal | producers have not been chased out of
the ground water industry in Orange County, and continue to derive

substantial benefits frombeing able to produce their own water from

L




under ground rather than having to purchase it from others.

However, there is another aspect to distribution. |In addition to
the issue of whether the |large producers could have suffered the snall
producers to continue production (which they surely could have) by
omtting them from the assignnent of shares, there is the issue of
whet her the value of rights to groundwater production has been
appropriately reflected in the various basins. |In Orange County, the
absence of an assignnment of shares to the groundwater supply neans

that there are no tradable groundwater rights in Orange County - -

rights remain usufructory and hence untradable. Small producers thus
continue to produce, but we cannot be sure whether they do so bécause
they prefer their groundwater rights to whatever conpensation they
could receive for them or because they sinply have no other option but
to use their right to produce as opposed to buying water from another
sour ce.

In Raynond, West, and Central Basins, there has been further
reduction in the nunber of parties owning rights since the end of the
adj udi cation process in each of those basins. In other words, parties
who went through the adjudication process, paid the costs thereof, and
acqui red decreed rights to groundwater production nonethel ess have
di sposed of their rights subsequently. In Raynond Basin, the 25
parties who conpleted the adjudication process are now 17. I n West
Basin, 99 parties were decreed to have non-zero rights in 1961; now
there are 74, of whomonly 37 are active punpers (the rest lease their
rights to the 37) . In Central Basin, there were 508 parties with
punpi ng allocations in the first year after the judgment; there are

184 now, of whom 116 are active punpers. In these basins, parties




with rights have four options: (a) exercise their rights to punp in

full; (b) sell their rights in full and become water consumers instead
of water producers; (c) retain their rights for future use but |ease
themto another for current use; and (d) sone conbi nation of the other
three options -- i.e., punp sone, sell sone, |ease sone.

This other aspect of distribution, then, is whether rights to
ground water are possessed by those who nost val ue them I n Raynond,
West, and Central Basins, we cannot presune that the market for water
rights works perfectly. W cannot therefore conclude that groundwater
rights are entirely in the hands of those who nost value them W can,
however, at |east observe that the capacity exists for those who val ue
their water rights less than others to exchange themw th those others
for sonething they value nore. W are then able to infer that, when a
water right owner ceases production and transfers his right to
another, he has made a judgnment about the relative value of his right
and has received sone form of conpensation for it that he deens

accept abl e.

By contrast, in Orange County, when a groundwater producer ceases
producti on and becones a water consunmer rather than a water producer
it is much less clear what we are to make of that action. The nunber
of ground water producers punping 25 acre-feet per year or less in
Orange County has declined from 780 in 1970 to 250 in 1985. All that
we can say of the 530 snall producers who have given up ground water
production in those 15 years is (a) that they did not continue their
groundwat er production, and (b) that they received no conpensation
when they ceased that production.

Qur conclusions, then, are mxed on the issue of the




di stributional consequences of the actions taken in the four basins.

The process of adjudication undoubtedly elimnated several small
producers from access to and use of the basins (especially Wst and
Central), even though they coul d have been excluded from that process.
The absence of an adjudication process in Oange County likely
accounts for the continued presence of 250 relatively small ground '
wat er producers there. However, had the snall producers in Wst and
Central Basins been omtted from the adjudication of rights, they
woul d al so have ended up with no firm tradable shares that they could
exchange with others who valued themmre. |In Orange County, there is
no way to determine that groundwater production is being pursued by
those who value it nost; one can only say that groundwater production
is pursued by those who value it nore than not producing. In the
other basins, there is at least the possibility that rights to
groundwat er producti on have noved from those who valued themless to

t hose who val ued them nore.

B. Summary: Getting Qut of the Trap

W began with an arid place that is now hone to 13 nillion people,
with a natural water supply that alternates between droughts and
floods, and with sone people -- a vegetable grower, enployees at an
oil refinery, workers in a city water departnment -- facing problens
there. The problens they face have a structure and a name. They are
the problens of the commons. |In particular, they are the probl ens of
the endangered commons.

The endangered commons resenbles two other kinds of problens to




whi ch schol ars have devoted a great deal of attention. Both of these

other kinds of problens are known as "social traps", situations of
i nt erdependent action where perverse incentive structures result in

undesi rabl e outcones for rational, self-interested individuals. One

is the problem of collective action, where people who nmay desire somne
non- excl udabl e good do not obtain it because the incentive for each of
themto contribute to its provision is overwhel med by the incentive to
"free ride" on the contributions of others. The other "social trap"
is the Prisoner's Dilemm, where people who could (by coor di nat i ng
their actions) generate a joint best outcone forego it in their
pursuit of their individual best outcone and realize instead an
outconme that is less preferred than either the joint best or the

i ndi vi dual best outcone.

The probl ens of the endangered conmons, because they share certain
characteristics with these other "social traps", have often been
treated as identical with them This has been useful up to a point:
the incentives facing the people involved in commons problens are
indeed simlar to the incentives in a collective action problemor a
Prisoner's Dilenma gane. There is a joint best outcone that could be
obtai ned by coordinated action-- maintaining total use of the commons
at the maximum level it can sustain. There is an individual best
outcone that differs from this-- naximzing one's use of the comons
whil e everyone else maintains their use at a sustainable level. And
the benefits of the maintenance of use of the comnmobns at a sustainable
level are, as with the benefits of the provision of a collective good,
non- excl udabl e. So, within the endangered comons, individuals such

as our vegetable grower, refinery enployees, and nunicipal water




department staff, face incentives to nmaxim ze their use of the comons

and wait for others to exercise restraint, even as they begin to

suffer losses fromtheir collective overuse of this linmted resource.

W thus understand the basic incentive structure of the endangered
conmmons somewhat better through the use of the collective-action and
Prisoner's Dilemm netaphors, by seeing the commbns as yet another
"social trap". But we can beconme trapped by this way of thinking
itsel f. In our appreciation of the simlarities anong these
situations, we can overlook their differences.

Unli ke collective goods, for exanple, about which the theory of
collective action was and is concerned, the commons generates
subtractabl e vyields. Non-excl udability is comon to both the
col l ective-goods problem and the comon-pool problem but
subtractability in use is not. As a result, in the comons it may be
possible for people to make assignnents of shares of the yield, to
assess the costs of provision in relation to those shares, and to
nmoni tor individuals' appropriation of those shares. |If we fail to see
the difference between collective goods and conmmon- pool goods, we can
m ss the opportunities this difference presents.

There are also differences between the endangered conmons and the :
Prisoner's Dl ema gane. By the nature of the rules that structure a
Prisoner's Dilemma, the individuals involved cannot conmunicate about
their situation and may not (depending on the iterations of the gane) !
anticipate future interactions with the other player or players. But

this may not be the case in many commons situations. Peopl e using a

comons nay anticipate an indefinite future of continued use of the

conmons, and they may even be nmenbers of a comunity in which they




have other interactions with one another and capacities for

di scovering the nature of their situation and for conmmunicating wth
one another about it. But nost inportantly, unlike the players in a
Prisoner's Dilenmma gane, the users of a comons may have the capacity
of changing the rUIes of the very "gane" they are playing. Players in
a Prisoner's Dilemmma nust take the rules of the ganme, and the
incentive structure those rules produce, as a given; the rules are
exogenous from the standpoint of the players. The users of a comons
are not playing a game created by some master designer who sets the
rules and creates the incentive structure and then inserts the users
into it. The rules nmay be unrecogni zed by the users, and they nay
face considerable barriers in coordinating their behavior and changi ng
the rules, but the rules are not exogenously determnmined, and the
commons does not create its own destruction.

What can happen when we becone trapped in our thinking about the
comons by excessive reliance on these nmetaphors is well illustrated
by the policy prescriptions that dominate the literature on comons
probl ens. W becone convinced that the endangered commons is the only
kind of commons there can be. The comons is perceived as ipso facto
an insol uble problem The only solution perceived by sone is to
change the commons so that it will no longer be a commons. There are
somre who advocate transforming the commons into public property,
treating a limted resource as though it were some sort of collective
good necessitating centralized provision by a Leviathan who coerces
responsi ble behavior (i.e., restrained use and contributions to
mai ntenance and investnment) from the users. O hers advocate

transformng the comons into private property, so that each owner can




manage his little piece, destroying it if he so desires.

Such prescriptions are prem sed on the commons situations as being
intractible. There is, in these views, only one kind of commons.
That one kind of commons is one where there are no restrictions on
access and use. Yet, as is the case with a Prisoner's Dilemm, a
comons situation is structured by rules. Unrestricted access is a
rul e. It can be changed. Unrestricted use is a rule. It can be
changed. The absence of nonitoring of individuals' use is arule. So
too is the absence of any reporting of use. So is the arrangenent
where each user can individually decide for hinself how much of the
yield of the commbns to appropriate, and how nuch to contribute to the
preservation of the resource. These rules can be changed.

If these rules are changed, there can still be a comopns. The
comons is a resource not under the ownership of an individual, to
which nmore than one individual has access, and which generates
subtractable yields that are appropriated by individuals with access
to that resource. Those basic identifiers can remain in place. But
within that comons, if the community of people with access can be
restricted, if contributions to the maintenance of the resource can be
enforced, if appropriation of the yield of the resource can be
restricted, and if conpliance with these rules can be sustained, then
there may energe a very different kind of commons situation. The

endangered commons may be replaced by the managed comons.

But howw ||l such rule changes take place? For sone, the only way

rule changes transformng the endangered commons into the nanaged

comons can occur is through their coercive inposition by an

omi sci ent external regulator. The advocates of privatization of the




commons have well articulated the dangers of placing our faith in
omi sci ent external regulators. To these we can add two others. The
first is that rule systens that are externally generated and inposed
upon users are likely to be poorly-fitted to the idiosyncrasies of a
particular resource and to the idiosyncracies of a particular
comunity of users, and thus nay fail to produce optinmal (or even

i mproved) results no matter how assiduously they are followed. The
second is that rule systens that are inposed upon local users nmay fail
to be conplied with no nmatter how appropriate they are to the problens
;[o whi ch they are addressed. As Colin dark (2) and others have
di covered, users of a commons are likely to seek ways of thwarting
restrictions that are inposed upon them \Wen people are the nmkers
of their own rules, however, those rules are nmuch nore likely to fit
the situation to which they are addressed, and they are also nore
likely to obtain conpliance from those who are ruled since they were

al so the rul e- nakers.

But can people be the nakers of their own rules governing the use
of a commons, and can they do so in ways that conformto neither of
the established policy prescriptions of the literature? There are no
guarantees that this will happen, and there are no guarantees that
people who engage in such rule-making will necessarily do so
successfully. The likelihood of success will be affected by a nunber
of characteristics of the particular comons situation and the
institutional setting within which it occurs. If success is to be
realized, it will involve at a mninmum information-gathering about the
resource and its wusers, comunication anmong the users, the

establ i shnent by them of sone manner of collective decision-naking




(which may involve the adaptation of some other established formto

whi ch they have access) , sone arrangenent for sharing the costs of

t hese undertakings, the assignnent of shares to the appropriable yield
of the resource, the establishnent of sanctions to induce conformng
behavi or, and nmonitoring to detect non-conform ng behavior.

This is a delicate process. It is subject to breakdown. It is
al so an open-format process. Different communities of users in
different places at different tines with different institutional
capacities will work their ways through these steps differently. | f
such a process can be successfully pursued, however, it can result in
an arrangenent for_a managed commons that is subject to high levels of
conpl i ance and consi derable stability.

The question that remains is, can we establish that this
alternative to the inposition of comrons nmanagerment by a Levi at han
(whether in the form of conversion of the commobns to public property
or conversion of the comons to private property) is in fact possible?

There are four groundwater basins in southern California that suggest

that it is. In these cases, perfection has not been attained, but
endangered commons have been turned into nanaged comons. |In three of
the cases -- the Raynond, West, and Central Basins in Los Angeles
County -- all of the steps of a resolution process have been conpl eted

and the basins have been turned away from destruction and toward nore
efficient use. In the fourth case -- the groundwater basin in Orange
County -- the step of assignment of shares has been onmitted, and the
basin, while nuch inproved, renains highly exposed to depletion in the
future

In each of the cases, the local water producers thenselves




capitalized on the favorable elenents of their situations, especially
the availability of institutional capacities for information-gathering
and the devel opnent of their own public and private agencies for
conmuni cati on, coll ective decision-naking, cost-sharing, and

noni t ori ng. In addition, existing capacities were adapted for the
est abl i shment of sanctions and (in three cases) assignment of shares.
In all of the cases, conpliance with the Ilocally-devel oped basin
nmanagenent prograns has been so high that sanctions have never yet
been assessed, even though hundreds of operators have been invol ved
and as many as forty years have passed since the rules governing
access and use were changed.

W cannot conclude from the experiences of these four conmmons that
all comons wll be preserved and successfully nanaged. Qur
conclusions nust be far nore linited than that. Wat we can concl ude
is the follow ng:

(1) common-pool resources are not destined to be destroyed
simply by virtue of the fact that they are organi zed as
common- pool resources;

(2) destruction of a commons can be averted wi thout either
transformng the commons into public property regul ated
by a central manager or transforming the commons into
private property in an attenpt to elimnate the
i nt erdependent character of its use;

(3) the process of changing a commobns from endangerment to
managenent involves changing the rules regardi ng access
to and use of the resource; and,

(4) the users of a comons thenselves nmay make those rule
changes, doing so with a sensitivity to the particular
characteristics of the resource they use and to the
particular attributes of their comunity, when they are
all owed to do so.

It is this last phrase, "when they are allowed to do so", that

shoul d be enphasized in closing. The history of water resource
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managenent in California is instructive to us in a broader sense than

mght at first be revealed by a discussion of the particulars of some

groundwat er basi ns. In that setting, there is a "hone rule"
tradition. It is nmore than an article in the State Constitution. It
is a policy commtnent. The California |egislature has operated with

a working rule of ratifying people's initiatives for the creation of
their own local units of government with which to tax thensel ves and
through which to provide thenselves with such collective benefits as
they warrant. Wthin the water resource arena alone, this has led to
the creation of hundreds of public water organizations. (3) Some of

these are enornous, like the Metropolitan Water District of Southern
California. Qhers are quite snall, like the Foothill Muinicipal Water
District. Many of themoverlap city boundaries in an attenpt to match
the boundaries of the problenms they are established to address, as

with the Central and West Basin Water Replenishnent District.

The policy commitnent extends to the State agency that has the
responsibility for water problens, the California Departnent of Water
Resour ces. That agency has long operated on the principle that the
| ocal water users are the closest to the problenms and thus should be
the people who devise the solutions. The Departnent assists and
advi ses, and has been an invaluable source of infornmation-gathering
and nonitoring capabilities, but it has continually resisted any
tendency toward centralization and uniformity in addressing | ocal
wat er resource nanagenent issues, maintaining instead that "[s]ince
the history of use and the problens varied frombasin to basin, there
was good reason for diversity in water managenent efforts."™ (4) Local

wat er users have, for better or worse, largely been allowed to work




out their own solutions.

The State of California has provided another vital elenent of
institutional infrastructure for water resource managenent in its
court system the maintenance therein of equity jurisprudence, and the
establishnment of the Court Reference Procedure for use in conplicated
wat er rights adjudications. Courts are deciders, but they are also
institutions into which citizens can take problens and di sputes where
the citizens thenselves largely shape the issues for decision.
Settlements of disputes negotiated by the parties can be ratified in a
court, and given the status of law, enforceable by the State, while
the remedy renains specific to the particular dispute at issue. And
within such institutions, there can be considerable inventiveness, as
the devel opnent of "nutual prescription” in the Raynond Basin case

attests.

This is not meant as an extended testimonial to the State of
California. That State has its shortconmings, as do all others. The
passage of Proposition 13 is the nost prom nent recent exanple of how,
even in a State with as strong a "hone rule" tradition as
California's, if commtment to that tradition is not kept wth
vi gil ence, a decision can be nade determ ning for every group of Iocal
citizens how much they can vote to tax thenselves. But the exanple of
wat er resource nanagenent in California's "hone rule" setting does
denonstrate for us that w sdom and expertise are not the sole preserve
of central public managers, that innovation in resource nanagenent is
not limted to the public sector, that diversity is not a sign of
disorderliness or inpending ruin, and that local citizens are not to

be underestinmated when it conmes to their ability to solve |ocal
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probl ems. Consider the conplexity of the problens in Wst Basin: if
| ocal resource users can resolve that tangle of interrelated threats,
then we should be cautious indeed about selling short the capacity of
vegetabl e growers, refinery enpl dyees and muni ci pal water departnment
workers for getting out of their trap and changing an endangered
commons to a managed conmons.

This, then, is the broader |esson of the 'experience of water
resource managenent in southern California. When they are allowed to
do so, people can exhibit renarkable capacities for self-governance.
And before we leap from the observation of conplicated resource
problens to the conclusion that "the only way" to address themis
t hrough sone inposed package solution, we do well to look first at
what John Wesley Powell wote nearly one hundred years ago in an essay
about the water problens of the arid |lands of the western States: (5)

Furnish the people with institutions of justice,
and let themdo the work for thensel ves.
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CHRONOLCA ES OF EVENTS IN THE FQUR BASI NS
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The Rayrmond Basin Chronol ogy

Fra Juni pero Serra establishes San Gabriel M ssion south of
Raynmond Basin; earliest known use of Raynmond Basin Area waters

First well drilled in Raynond Basin

U S. Geological Survey report published; 141 wells in operation
in Raynond Basin

Overdraft of Raynond Basin begins
Gty of Pasadena Water Departnent initiates spreading

Metropolitan Water District of Southern California (MAD)
established, with Gty of Pasadena as original nenber

Gty of Pasadena initiates legal action against other Raynond
Basi n wat er producers

Superior Court appoints Departrment of Public Wrks as Referee
in Raynond Basin litigation

Referee's Report filed; stipulated agreenent anong Raynond
Basi n producers

Trial of Pasadena v. Al hanbra; Judgnent issued; establishnment
of Watermaster Service for Raynond Basin

Pasadena v. Al hanbra judgnent appeal ed

District Court of Appeal reverses and renands Pasadena v.
Al hanbr a

California Supreme Court affirnms Pasadena v. Al hanbra

Gty of Pasadena requests redeterm nation of Raynond Basin safe
yield

Foot hill Municipal Water District forned
Foot hill Municipal Water District annexes to MAD

Safe yield redetermned; judgment mnodified; decreed rights of
parties increased

Gty of Pasadena sues East Pasadena Water Conpany

Pasadena' s suit agai nst East Pasadena Water Conpany settled
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1974 Modi fication of Judgment allows parties credit for spreading
and begi ns studies of punping patterns

1984 Raynond Basin Managenent Board assunes \Mternaster
responsibilities




1870

1904

1912

1913

1920

1922

1928

1929

1931

1934

1938

1941

1942

1943

1945

547

The West Basi n Chronol ogy

Water users in the vicinity of Newport-1ngl ewood Uplift tap
artesian wells and springs, prinmarily for agricultural use

United States Geol ogical Survey reports over 100 producing wells
in Wst Basin, shrinkage of artesian area, |owered underground
wat er el evations

Sout hern California Edi son Conpany abandons well in Redondo
Beach due to salt water contami nation

Gty of Los Angeles begins inporting water from Oanens River

Continuing overdraft begins in Wst Basin;, water levels bel ow
sea level at wells along coast

Wells in B Segundo are shut down

Metropolitan Water District (MAD) established; Los Angeles, Long
Beach, Torrance and Conpton anong origi nal nemnbers

MAD study concl ude West Basin being invaded by Pacific Ccean
wat er

Gty of Inglewod study reports long-termthreats from declining
water levels and salt-water encroachment

Di vi sion of Water Resources report published, show ng extent of
salt water intrusion in Wst Basin along western and sout hern
boundari es

LACFCD initiates spreading of flood waters in Mntebell o Forebay
in Central Basin

First Colorado River water deliveries arrive in Los Angel es
County

LACFCD Chi ef Engi neer and Manhattan Beach Gty Engi neer
correspond regarding salt-water intrusion, initiate contacts
with other West Basin producers

West Basin Survey Conmittee forned, contracts with USGS to study
ground wat er conditions and prospects

West Basin Gound Water Conservation Goup replaces West Basin
Survey Conmittee, appoints Ways and Means Conmmittee to organize
report for West Basin producers; Ways and Means Committee report
and reconmendations published and distributed; Wst Basin water
rights adjudication initiated by California Water Service Co.,
Pal os Verdes Water Co., and Gty of Torrance
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West Basin Water Association established, succeeding West Basin
G ound Water Conservation G oup; WBWA appoi nts Engi neering
Advisory Conmmittee to aid in West Basin adjudication; Oder of
Ref erence issued to Division of Water Resources to act as
Referee in West Basin adjudication; County Supervisor organizes
Sout hwest Water Fact-Finding Cormittee, later re-naned West

Basi n Canpaign Conmittee, to organize formation in Wst Basin of
a nuni ci pal water district to annex to MAD to secure inported
wat er supplies

First special election to formWst Basin Minicipal Water
District (WBMAD), fornation defeated; second special election
for smaller District, formation carried

VBMAD annexes to MAD; Gardena annexes to V\BMAD

Anended conplaint in Wst Basin suit nanes 340 additional
parties; MAD water deliveries to VBMAD begin

G oundwat er extractions in West Basin 81,626 acre-feet, total
wat er use 140,700 acre-feet; experinmental injection well
operates successfully at Manhattan Beach; Los Angel es County
Flood District Act anended to allow creation of Conservation
Zones within the District

State of California appropriates $750,00 for prototype injection
barrier

Gty of Inglewod and Dom nguez area annex to VWBMAD;, fir st
Referee's Report issued in Wst Basin suit; WBWA appoi nts Legal
Settlenment Committee to negotiate punping reduction;
construction of prototype injection barrier begins; LACFCD Zone
| created to finance artificial replenishnment

Injections at prototype barrier begin; Gty of Hawt horne annexes
to \BMAD

Draft InterimAgreenment for punping reduction presented to
parties in Wst Basin litigation; LACFCD Zone |l created to
finance barrier; artificial replenishnment in Mntebell o Forebay
begins; Committee of 12 drafts Water Recordation Act and Water
Repl eni shnent District Act

InterimAgreenment presented to Court; Court issues exparte order
requiring signers to conply with punping reduction, establishing
Wat er mast er Service, beginning Water Exchange Pool; State of
California enacts Water Recordation Act and Water District Act

Ref erence Continuance ordered in West Basin suit; second water
rights suit, American Plant G owers case, initiated against new
punpers
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Judge in West Basin adjudications disqualifies hinself, voiding
all orders and halting operation of Interim Agreenent and
Ref erence Conti nuance
New j udge reinstates previous orders in Wst Basin adjudications
Special election to form Central and West Basin Water
Repl eni shnent District (CWBWRD), formation passes; draft Second
Referee Report circulated; WBWA Settlenent Conmittee begins work
on Stipul ated Judgnent
Draft stipulation presented to WBWA, circulated for signatures
Stipulation presented to Court, Judgnent entered; Hawt horne
appeal begins; CWBWRD operations begin, first punp tax assessed
($3. 19/ acre-foot)
Hawt hor ne appeal ends unsuccessful ly
Alamitos Gap Barrier Project begins operation
Stipul ated Judgnent entered in Arerican Plant G owers case

Dom nguez Gap Barrier Project begins operation

LACFCD Conservation Zones expire, not renewed by County Board of
Super vi sors

G oundwat er extractions in West Basin 57,085 acre-feet; tota
wat er use 309,681 acre-feet
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The Central Basin Chronol ogy

Artesian waters in use in vicinity of Newport-Inglewod Uplift
Los Angel es begins inports of Oamens River water

Metropolitan Water District (MAD) established; Los Angeles, Long
Beach, and Conpton anong origi nal nenbers

LACFCD begi ns spreading of flood waters in Mntebell o Forebay

First Colorado River water deliveries arrive in Los Angel es
County

Continuing overdraft in Central Basin begins; groundwater
producti on exceeds 200,000 acre-feet

Gty of Conpton convenes neeting of Central Basin cities to
di scuss ground water conditions; Gty of Long Beach reports
appearance of salt-water intrusion on inland side of

Newport - I ngl ewood Uplift

Central Basin Water Association (CBWA) formed, requests
i nvestigation of Basin conditions by State Water Resources Board

State Water Resources Board Central Basin |Investigation report
publ i shed; CBWA distributes report to Central Basin water
producers; LACFCD Zone | created to finance artificial

repl eni shnent program CBWA canpaigns for formation of a

nmuni ci pal water district to annex to MAD, Special election held
on formation of Central Basin Minicipal Water District (CBWD),
formation carries

CBMAD annexes to MAD
LACFCD spreadi ng of inported repleni shment water at Montebello
For ebay begi ns

MAD Col orado River water deliveries to CBMAD begin
State of California enacts Water Recordation Act and Water
Repl eni shnent District Act

Lawsuit agai nst Upper San Gabriel Valley water producers
initiated by Gty of Long Beach, Cty of Conpton, and CBMAD
Central and West Basin Water Repl enishnent District (CABWRD)
forned by special election

G oundwat er extractions reach 300,000 acre-feet, accunul ated
overdraft tops one mllion acre-feet, use of MAD inports |ess
than 10% of capacity

CBWA Board adopts resol ution supporting an adjudication of water
rights in Central Basin; "Principles of Settlenent" agreed to in
suit agai nst Upper San Gabriel producers
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COWBWRD initiates adjudication of Central Basin water rights;
OWBWRD engi neer begins conpilation of production histories; CBW
appoi nts settlenent conmttee, which presents draft Interim
Agreement to CBWA and parties; signed Interim Agreenent
presented to Court, which enjoins signers to reduce punping and
appoi nts WAt ermaster; punping reduction begins; Los Angel es
County Board of Supervisors authorizes LACFCD to begin Al anitos
Gap Barrier Project using Zone | funds; Wittier Narrows

Recl amati on Pl ant begins supply of reclainmed waste water to
CVBVRD

CBWA settlenent commttee conpletes draft Stipulation for
Central Basin adjudication; negotiation committees in suit
agai nst Upper San Gabriel producers reach settlenment agreenent

Stipul ation among Central Basin parties presented to Court,
Central Basin Judgnent entered; Stipulation between Central
Basin parties and Upper San Gabriel producers presented to
Court, Judgnent entered; Alanitos Gap Barrier begins operation

San Jose COreek Reclanmation Plant begins supplying reclainmed
waste water to COABWRD

LACFCD Conservati on Zones expire
Total water use in Central Basin reaches 370,625 acre-feet,

water inports total 222,916 acre-feet, exceeding groundwater
extractions of 195,349 acre-feet
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The Orange County Chronol ogy

First Spanish overland expedition through Orange County
area; Santa Ana River and Valley named for St. Anne

M ssion San Juan Capi strano dedi cated
Anahei m founded by German settlers
Severe flooding of the coastal plain

Great Drought of 1863-64 ends dom nance of |and hol di ngs by
the rancheros; snaller holdings devel op thereafter

A. B. Chapnman and Andrew d assell receive 40 acres of land in
paynment of attorneys' fees. They call the town built there
Ri chl and; name changed to Orange in 1875

Santa Ana founded by WIIiam Spurgeon

First local orange trees raised in Anaheim area; Janes
Irvine begins acquiring land to conprise the original
172-square mile Irvine Ranch

WIlliam Spurgeon drills a 340-foot well and constructs a
2,500-gal l on storage tank, which serves as the town "water
wor ks" for Santa Ana

Gty of Anaheim taps an artesian well for nunicipal supply
to supplement private wells during the dry season

Northern |andowners in the County sue southside users to
establish a predomnant claim to Santa Ana River water.
Trial court judgment favors nothside users, but is reversed
by the California Supreme Court based on the riparian right
of the Rancho de Santiago de Santa Ana downstream

Anot her severe flood; possible to row a boat overland to Los
Angel es

Governor Waterman signs bill calling for vote on the
guestion of O ange/Los Angeles County division. The Oange
County area votes 3,004 to 499 to separate from Los Angel es
County and becone an independent county.

Santa Ana R ver rechannel ed

Cl evel and National Forest, a preserve of 390,000 acres,
formed to insure watershed protection

Anot her flood inundates the County's coastal plain
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1920 Orange County popul ation 61, 375; 30,310, or 49% in urban
ar eas
Representatives of local water agencies (public and private)
note receding water levels in wells

1920s Early signs of sea-water intrusion along the coast

1925 Li ppi ncott Report on conditions and utilization of the Santa
Ana River Valley in Orange County issued

1927 February flooding; Oange County Flood Control District
4 formed; Metropolitan Water District of Southern California
formed by special act of the California Legislature

1931 Orange County Farm Bureau requests that State Legislature
seek the formation of a district for conservation and
repl eni shrent of the basin

1932 Irvine Conpany files suit against water users in the upper
basin, claimng that upstream acti ons endanger the Conpany's
riparian right and the supply to its 80 wells.

1933 State Senator Edwards introduces Senate Bill 1201
4 authorizing formation of an Oange County Water District;
bill is passed. Orange County Water District is created,

originally including nost of the overlying owners of the
main Orange County basin, but excluding the three nmgjor
cities, parts of Irvine Ranch, and some coastal area

1938 Orange County Water District Act anended, nore territory
i ncluded; another disastrous flood, the npbst destructive
ever in the area

1940s Study of sea water intrusion undertaken by United States
Ceol ogi cal Survey

1941 Prado Dam conpleted by the Army Corps of Engineers

1942 Upper Basin - Lower Basin litigation settled with an
agreenent governi ng upstream spreading activities

1948 Orange County Water District begins purchases of MAD water
from the Col orado Aqueduct for replenishnment purposes

1951 Orange County Water District initiates court action, filing
a conplaint against the four upstreamcities of Riverside,
San Bernardi no, Colton, and Redl ands

1952 Joint nmeeting of local water conmittees and the Water
District Board to discuss increasing purchases of MAD water
for replenishment of the basin
Committee of 12 formed to formulate a water nanagenent plan
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Committee recommendations for amendnents to the Orange
County Water District Act adopted by the State |egislature.
Water District gains nore territory, punp tax authority, and
authority to require registration of all wells and reporting
on groundwat er producti on.

Orange County Water District suit against the four upstream
cities tried; judgnent favors the District, and is
subsequent |y upheld and nodified on appeal

OCOWD files action seeking adjudication of water rights of
substantially all users in the area tributary to Prado Dam
in the Santa Ana River watershed

Construction of Orange County Coastal Barrier Project begun
at Tal bert Gap

Settlenment of the OCOWD action for adjudication of rights in
the Santa Ana River watershed; Santa Ana R ver Wternmaster
created

Extraction wells at Talbert Gap Unit of the Coastal Barrier
operational .

Orange County Water District Act anended by State
Legislature to give the District the authority to determ ne
a basin production percentage (of total water use), and to
assess a basin equity assessnent against those using in
excess of the basin production percentage.

St at ewi de drought: no surplus Colorado River water was
avai l able for replenishnent after March 1977, and no State
Project water for any purposes after March.

MAD institutes in-lieu replenishnent program In-lieu
program continues through 1981.

District Act amended to allow greater funding flexibility as
a result of reduced ad val orem revenue (due to Proposition
13 passed in 1978), allowing District operations to be
funded with Repl eni shment Assessnent collections.

Orange County popul ation, 1,932,709; 1,926,911, or 99.7% in
urban areas

Interruptible water pricing programbegun by MAD
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