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FOREWORD

Recognizing the need for training of individuals to meet the rapidly
rising problems connected with water resources development, Utah
State University, with National Science Foundation support, organized
a Summer Institute in Water Resources for college teachers. It was
hoped that participants carefully selected from all regions of the country
would receive additional insight and stimulation to improve and enlarge
water resources training programs at their own institutions. Thus, the
accelefated dissemination of such knowledge on a national scale could
be facilitated,

Realizing further that the key to a successful institute of this nature
lay in the excellence of its staff, efforts were made to obtain instructors
with intimate knowledge and broad experience in the subject matter area
they were asked to present. In nearly every case those selected
willingly accepted the invitation to participate, although this meant
considerable monetary sacrifice and major adjustment of busy schedules.

The subject matter treated paralleled regular offerings listed in
the University catalog and is considered to be ''central' or ''core'' to a
water resources planning and management training program. One
course treated the philosophical, historical, institutional, political,
and legal aspects of water development. The responsibility for this
course was shared jointly by Cleve H. Milligan, Charles E. Corker,
and Wayne D. Criddle. The second course considered the principles
of water resource economics and was presented by B. Delworth
Gardner. The third course dealt with concepts of water quality manage-
ment and was under the direction of P, H. McGauhey. The final
course was on principles and procedures of regional resource planning
and was presented jointly by Aaron Wiener, W. R. Derrick Sewell, anci

Harvey O, Banks.
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Having assembled a distinguished and diversified staff to present
some of the best current professional thinking in the topics suggested
in the preceding paragraph, it was felt most appropriate to attempt to
put their lectures into writing. A proceedings of the Institute would
have considerable utility beyond the Institute itself, Hence, the
instructors were encouraged to prepare written material for the
proceedings and were given secretarial and other assistance to aid
them, This material has been organized according to the four major
courses and is issued in four companion velumes.

Clearly, this has been a prodigious effort which required Institute
staff and others to ''go the extra mile.' Special thanks and reccgnition
are due Mrs. Dorothy Riley who not only typed the entirs praceédings
but also attended to many details necessary for the successful cperation
of the Institute.

Jay M., Bagley served as director of the Institute and assumed a
general coordinating and editing role in the development of these

proceedings.
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I

INTRODUCTION

These lectures will look at the natural, physical, political, and

legal environments in which water planning must take place and discuss,

from a practical point of view, how the engineer lives with this environ-

ment and adapts projects to it,

The objectives are to:

1.

Develop a better understanding of physical, biological,
ecological, sociological, and legal environments in“ which
water resources planning and development takes place.
Consider water resource development with respect to the
development of other resources. :

Indicate consequences of water resource development--for

example, the effect that development of the Columbia River

~had on the fishing industry.

Show some interactidns between developments and the
institutions created.

Indicate the need for a broader conceptual basis in water
planning and design., In this area there are several things
to be done. A broader look needs to be taken on a ia,rger
areal basis. A more systematic approach should be used,
‘The methodological problem should be investigated. How
is the best alternative to solve the problem chosen? How
can a system be developed to insure that the best solution
is chosen, or that money is not put on the ''wrong horse?'!
What common denominator can be used to get a coﬁsistent
evaluation of each objective? How al('er int‘ahgible b‘enefits
evaluated? What is meant by making a ''design decision?"

How can the quality of decision making be improved?



To answer these questions, desirable objectives must be considered,
principles and concepts that form a consistent set must be developed,
and consequences that will develop from the system must be explored.
In addition, an operational plan that leads to action must be developed;
and the system must be physically realizable and economically and
financially feasible.

These steps indicate a methodology of protlem sclution called
"systems analysis.' The following steps are involved in systems
analysis: |

1. Consider variables

2. Formulate objectives
3. Establish criteria
4. Attempt to set down all possible alternatives
5

Attempt to see all consequences connected with each c'ourse of

action
6. Thoroughly analyze the consequences
7. Ewvaluate the alternatives
(a} Valus judgments
(b} Economic analysis
8. Thoroughly consider the restraints
3. Make the decision
The system must be analyzed to determine what variahles affect the
system. Each variable should be studied sufficiently to determine the
degree of importance it has in varying the system. If the system becomes
too involved, the negligible variables may be omitted without adversely
affecting the system., |
The objectives define what is to be accomplished in the project.
They may be broad or narrow depending on the designers point of view.
The objectives may be chosen to maximize a result for the nation, for a
region, for a state, or for an area. The objectives may be to transfer

income or achieve the greatest utility for an area or a group.



Criteria must be set up to show how a project measures up to the
objectives and to compare the several alternatives. All alternatives
must be considered in order to maximize the desired function. This,
of course, is very difficult to do. Alternatives are more apparent after
completion of the projedt than when the project is still on paper.

An attempt must be made to see all consequences of each course
of action. This is especially important in the economic analysis.
Consequences will vary when considered by different disciplines.
Political, social, legal, and economic viewpoints will usually not be
united on the consequences of a project. The consequences may be
single valued, may follow a frequency distribution, or may be a pure
chance distribution. Analysis of these consequences may be simple or
very complicated, but must be done.

Evaluation must be made on a sound economic basis. Present values
are usually used, since cost and benefits occur at different times.
Alternatives are evaluated from the same criteria. One cf the most
difficult parts of evaluation is value judgments. How are intangibles
evaluated? Who must pay for uncertainties? Some uncertainties are
amenable to rational analysis and some are not. It is difficult to
attach a quantitative evaluation to every aspect of a project.

Restraints are considered to determine their effect on the project
in relation to the desired objectives. Restraints may be physical,
political, ideological, social, or a consequence of local customs.
Identical restraints have identical results regardless of their origin.

The last step of systems analysis is to decide which alternative

or combination of alternatives to select.



II.
CONSERVATION

The term '‘conservation' is some kind of ambiguous, magic term
with many meanings depending on the person using.it. There have been
many attempts to appropriate its magic and its persuasiveness for special
interest programs in the natural resources field. If somehow the term
can be applied to a water project, the project immediately becomes good
because conservation is good.

Gifford Pinchot, sofnetimes called the father of modern conservation,
frequently used the defirition: ''Conservation is the use of natural resources
for the greatest good of the greatest number for the longest time.' This
definition has a delightful ring to it. How cm;.ld anyone be opposed to it?
But there are conceptual difficulties in it. How can greatest good,
greatest number, and loagest time all be maximized at the same time?

There are two major themes concerning conservation: .

1. The spiritual belief in ""Nature''--the earth and everything on it

is beautiful and should be preserved inviolate.

2. The practical belief that the earth should be used--the earth and

everything on it is useful.

Conservation thus has a different meaning for different individuals.

A balance must be reached between preservation and use.' Preservationists
do not accept the price system as a means of settlement of allocation
problems. Increased population and needs for use of rescurces will
accentuate the conflict between preservation of resources on the one hand

and use on the other.



III
THE RESOURCE SYSTEM

Land

Land is an important factor in water planning and development.
Land irrigation is the largest water user. Land use and, therefore,
use of water on the land is not static but dynamic and changes as the
society using the land develops. For example, the American Indian
did not extensively cultivate the land; but our society intepsively
cultivates a good portion of the same land.

Several factors influencing land use and its place in the economy
are:
Room
Climate
Land forms and topography
Water
Soil
Vegetation

Animal life

@ ~1 O b W N

Mineral resources

People desire room to live, to move, to play, to expand, and to
be alone. As the desire for room changes, the use of the land will
change. The desire for room to play has changed mountain areas from
cattle ranges to heavily frequented vacation areas. Designated wilder-
ness areas soon become trampled by hundreds of people. At times the
biggest difference in the wilderness area and an urban area is the mode
of transportation and the type of dwellings that people use. Horses and
tents replace cars and houses, but the large numbers of people persist.
i Climate and weather have a pronoﬁnced effect on land use. Climate
and weather conditions--heat, cold, drought, rainfall--limit or define
the use that can be rﬁade of the land. Desert areas are not good farming

regions mainly because of the lack of water, Once water is provided,



heavy yields may be realized. Regions where no snow falls do not make
good ski rescrts, and continually cold areas do not provide suitable out-
door swimming facilities. Land forms give a country character for .
people to see and enjoy. The mountains, canyons, special land forms
desighated as parks, plains, and deserts influence the choice of land use
of the area. The main dam, Echo Canyon, on the Upper Colorado River
Project was not built because enough people thought it would detract from
the natural majesty of the surrounding land forms. The Wasatch National
Forest in the mountaihs east of Salt Lake City has so many visitors each
. year that a problem of water use and pollution has developed.
Water is important in the use of land. The President''s Water Policy
Commission indicated that watér de;.relopm;ent and use are inextricably
connected with development and use of land. Some areas are used for
military firing and bombing ranges because of the lack of water. Some
flood plains are suitable only for agricultural use since the annual floods
would destroy anything of a permanent nature. The soil covers the earth i
like a blanket., Good soil maps are a definite part of planning.
Vegetation often controls land use. The lumber industry, for example,
cannot exist on the desert where trees do not grow, '
An area may be used as a game refuge, because certain species
of animal life exists here. Hunting areas depend specii"ically on the
animal life present, The mining industry can exist only where mineral
resources are available. Agriculture may be limited in an area due to
the presence or lack of some»mrineral in the soil.
Besides the individual importance of each of these factors, they
inormally interact to form those characteristics that are conclusive to
specific land uses.
The culture, and the stage of that culture, also determiﬁe the use
and valué of land. The American Indian had the same land at his disposal .
as we now have, but the use patterns are quite different.

Both physical characteristics and the culture determine land use and



the water production patterns on the land, as well as water re.quirements
and the nature of the water which will be turned back into the water

resource pool.

Soil

Conquests of countries have in many cases been motivated by a
search for land. The fate of the land acquired by a country depends
mainly on public attitude. In this country, for example, the first land
users were the land-loving Eurdpeans who were experienced at husbanding
the soil. Upon facing an abundance of good land, they underwent a trans-
formation and became agricultural spendthrifts. With ax, plow, fire,
and overuse, they destroyed the forest and transformed the land. Their
aim was to mine the rich, fertile soil which had accumulated over the
ages. The scil user is now more conscious of managing and not mining
the soil. However, much fertile sqil is being eroded into our rivers and
is being covered by concrete and buildings. Perhaps a longer projection
into the future should be taken of soil use. In the Near East many towns
are on the hills where the soil is unproductive, while the fertile valleys
are reserved for agricultural uses. Since land is a factor in the pro-
duction of water, the management of the land will affect the regime of
water.

An important part of soil study is the soil profile. The sequence of
soil characteristics from the surface to the bottom is depicted by
the soil profile. Most soils exhibit a pattern of layers or horizons. The
uppermost zone is called the A Horizon. This horizon is the zone of V
leaching, the organic zone, and has little or not resemblance to the
parent material., The B Horizon is the zone of accumulation. It
contains clayey materials, iron oxides, calcium carbonate and other .
raterials leached from the layer above. This zone has some resem-
blance to the parent material, The C Horizon consists of partially

disintegrated and decomposed rock material grading downward to the
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unweathered parent rock. Some of the original unweathered matexrials

are present.

Soils are dynamic, teeming with life, and constantly changing. Soil
c wssgification is an impor*ant part of land use projects. The Soil Con-
servation Service classifies land on the basis of ability to produce and
te resist erosion, The U. S. Bureau of Reclamation classifies land on
it~ basis of ability to repay project construction costs. The U. S. Bureau
of Soils classifies land on the basis of physical and chemical character-
Istics, A mature soil is in eguilibrium with the environment, The erosion
processes are in equilibrium with the scil forming processes.

Soil management is important because of the amount of ''soil mining"
that hhas occurred. Good soil management essentially implies that we
zad egual amounts of like substances removed by crop production. Plant
growth reguires nu.triénts. When a harvest is made, nutrients should be
returned. Onr the other hand, if salts are added through irrigation, an
estzl amount of salts must be removed or the land will become sterile.
The Ghanat system in Iran is an example where sails added through
irrigaticn have been removed through good drainage for thousands of

vears, There are many fertile areas throughout the world which have

gaonea out of production because of salt accurnulation.

Minerals
Many reports have been written about the extent of our natural re-
sources and the projected depletion of these resources, and tend io place

3

a pessimistic outlook on the extent of our resources. The total rescurce
capasility is classified into three categories.
1. Reserves--the reserves consist of identified, available resources
that can be processed ecoenomically with present technology.
2. Potential--the potential is known to exist in an area but with

present technology we are unable to process the ore, or it is

not economical to do so.
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3. Hidden--the hidden resources have not yet been discovered;

they may exceed the known deposits.

Most reports also concede that advances in technology will assist
in converting potential resources to reserves, and in discovery of the
hidden resources. Advances in technology could also increase the reuse
and reclamation of mineral resources.

The Paley Report is a report to the President and the Congress

made by the President's Materials Policy Commission. The five volumes

of the Paley Report include the following ideas as well as many others:

1. The overall objective of a national materials policy for the
U. S, should be to insure an adequate and dependable flow of
materials at the lowest cost consistent with national security
and with the welfare of friendly nations.

2, Develop a good, specific materials policy.

3. A prediction of mineral demands to 1980. The demands on‘
mineral resources will increase from 18 percent on tin to
1845 percent on magnesium.

4. Too much waste exists. Waste results from:

(a) Overdesign--more time needs to be spent on design to
increase the efficiency of use of mineral resources.

{b) Overspecification

(c) Lavish desires--for example, bigger, longer, heavier
cars than are necessary to provide adequate transporta-—
tion.

5. Policy should encourage discovery and development of mineral
resources.

The Commission recommended:

1. The federal mineral lands be subject to lease.

2. Only leased or appropriated claims be closed to prospectors.

3. Amounts of land leased should be large enough to enceourage

modern discovery and mining techniques.



4. The system of claims for appropriations should be modified.

5. The percent of depletion z2llowances should be retained but not

raised.

6. The limitations on amount which can be claimed on minerals

other than oil and gas be removed.

Many questions arise concerning projections of future requirements,
How should a projection be made? What techniques give the best results?
‘How can the use of synthetics be brought into focus? Have all significant
variables been considered? Finally, are projections dependable or not?.
. In the past, many composition errors have been made in projection
techniques. Economists in Resources of the Future have done consider-
able research on projection techniques. *

Mineral development coupled with economic conditions affect
industrial development. Minerals and industrial developrqent affect water
requirements and pollution and should be considered in water resources

development planning.

Energy

The main source of energy prior to about 1900 was wood. Wood was
used as an energy source in the home and industry. Cozl began develop-
ing about 1900 and became the main energy source untii the late 1940's
when petroleum and natural gas became the prime source of the total
energy (about 60 percent). Since the late 1950's there has been a trend |
back to coal as a source of en.érgy.

A plot of energy per unit gross national product versus time is
shown in Figure 1. The curve, begihning in 1880, starts with a steep,

increasing slope until about 1910 where it levels off until 1920 and then

q\La.zidsberg, Hans H., Leonard L. Fischman, and Joseph L. Fisher.
Resources in America's Future. Johns Hopkins Press, Baltimore,
Marvyland., 1963. 1056 pages. ‘
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begins a more gradual decrease until the present time. The initially
steep slope may be due to the lack of statistical data for energy con-
sumption for that period. . _ -
Efficiency increase has played an important role in energy con-
sumption. In 1890 seven pounds of coal were needed to produce one
kilewatt hour of electricity. In 1965 seven-tenths of a pound of coal is
required to produce the same amount of electricity. In early industry
oﬁe large eﬁgi,ne operated the whole plant. All of the wheels turned
whether needed or not. Today the one large engine has been replaced
- by many individual electric motors that can be turned off when not in
use., Management has also become more efficiency minded.
In the early days a large segment of energy consumption went into
the mining iﬁdustry. Now the majority of energy consumption is in
rﬁanufacturing and transportation, Transportation alene uses about 20
percent of the energy consumed.
Another factor in the decline of energy per unit gross national "
product since 1920 is intangible capital. Intangible capital is the
improvement in the basic sciences, management, education and
training, and technology. One group attributes 60 percent of the capital
gains over the years to intangible capital.l Others, of course, disagree;
but there is room for a projecticn of the results of intax;gible capital.
Nuclear energy is on the threshold of becoming an important
energy competitor. The cost of nuclear energy is almost equal to that
of energy from conventional energy sources. It is likely that the com-
biration of nuclear energy production and water desalinization in Israel
will make nuclear energy competitive with conventionally produced energy.
Some progress has been made in the recovery of fossil fuels and the
extraction of oil from oil shales. Oil shales are shales containing 25
gallons or more of soil per ton of shale. Utah and wastern Colorado .
have an estimated 500 billion barrels of 0il in oil shales, Wryoming is

estimated to have about an equal amount. Research is being done to find
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an economical method of oil extraction without excavation of the shale.
Water requirements are high in development of these methods of oil
extraction,

About one-half of the oil resources of the world are located in
the Middle East. Foreign policy will dictate to what degree the United
States will be able to use this source. The United States presently
imports from 15 to 20 percent of their oil requirements.

In the face of dwindling oil supplies, available alternative energy
sources must be considered. Some of the more important ones are:

1. Import oil. The extremely unstable world relations render

this alternative very unlikely. ‘

2. 0il shales. Technology will be an impertant economic factor
in the production of oil from the oil shales.

3. Coal. New techniques are making coal more desirable as an
economical energy source. Thermal plants which convert
coal into electricity will make the energy from coal avail-
able to a Widespread market. '

4. Nuclear energy. Nuclear energy is arriving at the thresh-
old. The problems of waste disposal and shielding seem to
rule out this energy source for a good deal of transportation
needs, Resources of the Future, a private foundation study-
ing natural resources, states that atomic energy will not
provide any significant portion of energy by 1975, Estimates,
however, propose that nuclear energy may provide 50 per-
cent of the energy by 2050.

5. Solar energy. The cost of the installation compared to the
amount of energy that is produced indicates that solar
energy will not contribute a significant amount of the total
energy required. Technolegy advances may change this
picture.

It is generzally agreed that all the hydroelectric power available

will be used. Hydroelectric power will probably be used chiefly for
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regulation and will be available to all markets through interconnection
of transmission systems. The location of thermal power plants will be
determined by the economics of transportation of the electricity com-
pared to the economics of transportation of the energy source.
Considerable volumes of water are required for thermal pro-
duction of electricity. Since coal will very likely be used for thermal
power plants in the future, planning for future water development must

recognize this factor,

* QOutdoor Recreation

The value of recreation is extremely hard to quantify. A good
deal of sentiment is found in the literature dealing with this resource.
The enormity of the problem is complicated by value judgments. How
are the benefits of recreation synthesized into the economic picture
dealing with benefits from all resources? How can a real value be
placed on an intangible benefit? What is a life worth? Is the value of
lives lost at a recreation site to be aeducted from the recreaticnal
benefits? How is the value of conservation of recreation value deter-
mined? It seems that once the word ''‘conservation' is applied to sorne-
thing, economic analyses may bte ignored simply because conservation
""is good.'" Research is needed to determine some method of assigning
2 real value to intangible benefits of water benefits suck as recresation.

Recreation is defined as ''the pleasurable and constructive use of

leisure time'' or ''the act of recreating, a state of being recreated,
refreshment of the strength of body and spirit after toil, diversion,
play."" Recreation may be purely physical, it may proevide intellectual,
aesthetic, or emoticnal outlets; or it may include varied combinations
of these:. Recreation must do more than merely enable an individual to
occupy idle time. It must enrich, broaden, develop individual capabi-
lities and gratify man's natural desire for new and more satisf{ying ways
of life. As a result of the intangible implications, recreation may never

be adequately evaluated.
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Consumers' Expenditure for Recreation

The Commerce Department estimates that for 1956 there were
$13 billion spent for recreation. Fortune Magazine estimates that in
1953 there were $18 billion spent on recreation, or that 5 to 8 percent
of the national income was spent for recreation. The phenomenal
growth of reCreation is demonstrated by the following tabulation:

Year Millions of visits
to National Parks

1910 0.1
1920 1.0
1925 2.0
1928 3.0
1958 ' ) 60.0

TVA reservoirs have had a 15 percent increase annually in
visits since 1953. The Corps of Engineers reports a 28 percent annual
increase in visits to reservoirs since 1956. The increase in recreation
is a result of several factors. Four important ones are:

1. Increase in population

2. Increase in buying power

3. More leisure time

4. Increased mobility

Recreational areas are classified into three categories:

1. Resource-based areas. These areas have unusual features
or beauty such as Yellowstone Park or the Grand Canyon.
There are presently 40 million acres of these parks, but
there is not much more acreage toc be added. These areas
will receive more intense use in the future.

2. Intermediate areas. These areas are easy fo get to ‘for an
overnight excursion, There are presently 9 million acres
with a projected need by the year 2000 of 70 million acres.

3. User-oriented areas. These areas are easily accessible
and consiét of playgrounds, tennis courts, golf greens,

swimming pools, etc., There are presently 750,000 acres
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with a projected need of 5 million acres by 2600.

Preservation cr maintenance of recreation areas will be a problem.
Overuse can ruin a recreational area as thoroughly as a bull dozer. The
greatest threat will cormne from users themselves., Much recreation is
water based and hence recreation will have increasingly greater impact

on water development.

Ecology, Wildlife, Wilderness

Ecology is defined as the relation of living organisms to their
. environment., The ecological approach is fundamental in resource
dévelopment and conservation. Ecology warns that compartmentalized
dezling with environment may be wasteful or even disastrous. For |
example, wasteful cropping has completelvrdamaged 100 million acres
of land énd seriously damaged another 100 million acres. Man is not
independent of nature. Natural processes proceed in cycles. Because
of the requirements for a continuous process in natural cycles, one
group of engineers may be found draining some naiural marshes at the
same time another group is creating marshes for water fowl.

Ecology is concerned with many fields, some of which are:
Soils
. Water

@

Forest and wildife conservation

[ UV o B

. Grazing
. Insect controel

Fisheries and the seas

~J o

. Life processes (biology)
Some useful ecological terms and corncepts are:
1. :Autecology~-re1at10ns of an individual or a single species to
: his environment. |
2. Synecology--relations of a group or community to their environ-

ment.



3. Ecosystems--activities of living organisms with nonliving

physical and chemical substénces and forces around them.

4., Biotic communities--independent and inseparable plant and

animal communities.

5. Biomes--plant-animal communities with a characteristic

structure and physiognomy.

6. Ecological succession--orderly and systematic replacement

of species as a result of interaction with envircnment.

Each 1iving species is an ecological indicator of existing condi-
tions. Range men utilize certain species to indicate the condition of
the range. During the process of succession, ecosystems may
change--the big ones eat the 1ittle-ones.

The engineer must keep in mind the biotic communities which
his project is likely to affect. By breaking one link in the chain, he
may bring a project to ruin, or he may destroy a biotic pyramid wi.th
man at the top.

- Ecology is concerned with competition and cooperation. Com-
petition between the species keeps a natural balance. In 1906 the
mule deer in the Kaibab region of southern Utah became quite scarce.
The area was proclaimed a national game refuge. The cattle were
removed, and the mountain lions were trapped; The deer herd became
so large that the vegetation wouldn't support it. In the space of six
years, about 80,000 deer starved to death which returned the deer
herd to a less than natural balance had man not interfered.

Today's society holds many promises and threats. Atomic
energy, the population explosion, water shortages, and water pollution
have thrust environmental problems to the forefront of man's thinking.
The ability and willingness of man to change his environment have
changed much more rapidly than man's understanding of the conse-
quences of such changes has developed. Man should attempt to become

thoroughly acquainted with the overall environmental processes and
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conditions which make possible the survival and prospering of individual
organisms including himself. Questions arise every day which require
analysis and understanding. For example:

1. How much radioactive waste can be permitted to ilow into our
streams without serious consequences in the future?

2. Should ceastal marshes be drained to provide building sites or
should they be presefved to sustain sea-food production ard
wild fowl? |

New orders of magnitude of problems with biological implications

are emerging which require new orders of magnitude of thinking. Alter-
ations in our environment are often reversible only at great expense in
time and money. For example, the Copperhill Basin in Tennessee is

now a complete desert area of raw, red gullies which virtuzlly defy man's
attempts to revegetate them. Before vegetation can be restored, the
complete environment which sustains the vegetation must be restored.

Terminology and scope. Ecology comes from the Greek word oikos

meaning house or more broadly environments, Ecology is concerned with
groups or families of crganisms and their interrelationships on the land, in
the oceans, in the fresh waters, in the forests, and wherever they may
exist. Ecology is the study of the structure and function of nature, the
fundamentals common to all life. Ecoleogy may require an understanding
of:

1. PBotany--plants

[ AN]

. Zoology--animals

3. Physiclogy--man

4, Mycalology--fungi

5. Entomology--insects

6 Ornithology--birds
Ecology is concerned with the levels of organization of life. (1) proteplasm,
(2) cells, (3) cell communities, (4) tissues, (5) organs, (6) systems of

organs, (7) population, (8) community, (9) ecosystem, (10) biosphere.
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While the biological spectrum includes zll ten levels, ecology is
more particularly concerned with numbers 7, 8, 9, and 10.

The population means a group of individuals or any one kind of
organism, and is not restricted to man. A community includes all of
the populations of a given area. An ecosystem includes the community
and the nonliving environment functioning together. The biosphere is
the portion of the earth in which ecosystems can operate--air, soil,
and water portions of the earth.

| An ecosystem has certain built-in homeostatic mechanisms which
tend to keep the system in balance or equilibrium. For example, a
systerm within man keeps his body temperature nearly constant despite
variations in the environment. The homecstatic mechanisms operate
at the population, community, and ecosystem level.

""To understand a tree, it is necessary to study both the forest
of which the tree is a part, as well as the cells and tissues which make
up the tree,'" To underestand completely and advance the science of
biology, we must advance along the whole biological spectrum from
protoplasm to biosphere.

Each ecosystem has two biotic comporents:

1. Autotrophic--self nourishing

2, Heterotrophic--other nourishing

The autotrophic components extract elements from the soil and
water and synthesize them in the preseﬁce of sunlight into nourish-
ment. The heterotrophic are followers and use the nourishment pro-
duced by Vthe autotropic components. These components are ar-
ranged in overlapping lavers.,

Such an ecosystem is composed of the following:

1. Abiotic substances--basic elements and compounds of the "

environment

2. Producers--autotrophic organisms

3. Macro-consumers--heterotrophic organisms
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4. Decomposers--saprophytes, bacteria, and funpgi, also hetero-

trophic.

The problem of explaining the processep in an ecosystem could be
attacked from various standpoints: {(a) the enérgy or thermodynamic
approach, (b} the chemist's approach, and {c) the biologist's appreach.
Regardless of the approach used, the scientist could probakly explain
the quantity of life which a particular ecosystem could support. To re-
store a particular ecosystem, man must reestablish all phases of the
ecaosystem,

A comparison can be made of the gross structure of a terrestrial
ecosystem, a grassland, and an open-water ecosystem, either a fresh
water or marine. The necessary units for functioning are:

1. Abiotic substances. These substances are the basic organic

and inorganic compounds in the water and the soil.

2. Producers. The vegetation on the land and the phytoplankion

in the water are the producers.

3. Microconsumers or animals

(a) Direct or grazing herbivores, including grasshoppers,
meadowmice, etc., on land and zooplankticen in water.

(b) Indirect or detritus-feeding consumers or saproveres,
including soil invertebrates on land and bottom inverte-
brates in wate\\r.

{c) The ''top'" carnivores, including hawks on land and large
fish in the water.

4, Decomposers. These include bacteria and fum:f.c cf deza in

both systems. Both systems overlie a paren: material,

The producers use the abiotic substances to produce food for the
macroconsumers which die and are converted to abioctic substances by
the decom‘fnosers. The cycle is then ready to start over again.

Wildlife includes the vertebrates--fishes, birds, and animals.

There are an estimated 823, 000 kinds of animals in the world, each

malking a contribution.
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The estimated capitalized value of wildlife in the U.S. in 1945 was:

Billion $
Water fowl 1.5
Fur animals 0.4
Big game 1.3
Commergial {fisheries 5.8
Game fish 5.0

These figures do not include the intangible benefits, nor the
benefits of insect control. Two essentials tc all forms of wildlife
are:

1. Adequate cover for living, feeding, and breeding

2. Adequate food supply through the year

These factors are often under control of the engineer. When-
ever the engineer manipulates land, water, or both, he has a profound
effect on wildlife. The engineer should considexr the ecological

implications connected with each project he considers.

Marine Resources

The ocean has a tremendous resource potential. It covers 71
percent of the earth's surface and extends to great depths in some
areas. Like the land, in years gone by the resources of the ocean have
been assumed to be inexhaustible. Man's activity on the ocean has
changed only a few aspects of resource potential. The ocean has a
pronounced effect on the habits of man. The ocean is an important
factor in the location of largé cities. Northern areas of the world afe
inhabited because of the heat carried there by the ocean currents. The
development and trade of culture has been greatly affected by the loca-
tion of the oceans and adjoining seas. The ocean supplie&;. the water
that is so necessary for man'sA existence on the land.

Nature of marine resources, A natural resource consists of an

arrangement of matter to which man can apply his activities, labor,

and capital, to increase his net welfare. Renewable and nonrenewable
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resources exist in the ocean. Renewable resources consist of those
dependent on the amount left in the ocean to perpetuate themselves an

those not so dependent, or nonregulatory. The self-perpetuating resources
such as fish require sound management. The population of some f{isk
species has declined as much as 80 percent, because gond management
was not practiced.

W.éter, minerals, waves, and currents are nonregulatory resources.
Living rescurces of the ocean depend upon their environment and the pro-
pagating stock for existence. There exists an optimum use rate so far
-2s maintenance of the resource is concerned. The attainment of this
optimum use rate requires international agreement and managendent.

The life cycle in the ocean is similar to the life cvcle on land.

The cycle on land is GRASS-HERBIVEROUS ANIMALS-CARNIVEROUS
ANIMALS-RACTERIAL MICROORGANISMS, The ocezan cycle is PHIYTO-
PLANKTON-ZOOPLANKTON-INTERMEDIATE FLESH EATERS-FISHES,
In the ocean cycles, the big ones eat the small ones. The ocean parallels
the land in that the ocean, too, has deserts and green pastures. The
ocean plows itself and in so doing brings nutrients from the bottom to
depths where the nutrients can be utilized by living organisms. Plowing
is done by wind action, temperature changes, and turbulence zlong the
boundaries of currents. Many fish species important to .man depend on
the plowing action of the ocean for nourishment. The fish live in zones
where they can find nutrients that they need. Pelzagic species live reax
the bottom. Demersal species live in the zone of sunlight, and ana-
dromous species go to the land for part of their life cycle.

Besides the many fish, the ccean contains many minerals in its
depths. Beneath the ocean floor are large deposits of oil and probably
other minerals not yet discovered.

The ecosystems of the ocean are interrelated to those of the land.
Rivers transport nutrients from the land to the cceans to help sus*ain life

in the oceans. Anadromous fish swim up the river to their spawning
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grounds. The projects of man can interfere with these natural processes
for both goed and evil. These life processes introduce new dimensions
to benefit-cost analyses and consequences which should be considered

in project evaluations.
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WATER POLICY

Throughout history water has played a dominant role in human life.
Without water, none of the present-day miracles of human achievement
would have been possible. Water is not always used in a beneficial manner
as eévidenced by eroded gullies, muddy streams, deposits in reservoirs,
and top soil deposits in the oceans. Water policy has not been efficient
aﬁd has been slow in developing. Many commissions have been organized
to study water policv. President Truman asked his Water Policy Com-
_rriission to give particular consideration to the following:
| 1. The extent and character of federal government participation

| in rnajor water resources prograz.;ns.
2, An appraisal of the priority of water resources programs from
the standpoint of economic and social needs.

Criteria and standards for evaluating the feasiility of such

(98]

projects.

4, Desirable legislation or changes in existing legislation tc get a
more uniform policy in the country as a whole and among the
agencies.

. .'The Commission made certain aésumptions in the development of
the Commission policy: |
i 1. The U.S. would continue to have an expanding economy.

2. Development of water resources is fundamental to a growing

~ ecoromy.
| 3.‘ Estahlishment of world peace depends on the strength of a
dynamic economy in America,

4, Proper utilization of resources may be the ultimate determinant
“of our strength.

Mistakes have been made in the use of resources, but one of the

strengths of a free society is that mistakes can be récognized and cor-

rected., There is a growing consciousness in this society that the resources
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must be conserved and used wisely. Two facts have become apparent.
| 1. Water is limited in relation to its many and varied uses.

2. Water management, conservation, and use is inextricably .
bound up with the management, conservation, and use of the
land and both are essential to the expancsion of the naticn.

If water is not properly used, the full use of other resources

will be lost,

The Source of Policy

A well-rounded national water rescurces policy must be a broad
reflection of the concensus of the people of the nation. The experts,
the government, and the people sh‘ould each have a place in policy
formation, but one cannot take the place of ancther. Policy must be

iinfused with a moral relationship between man and nature, and man
and man. The nation's water policy muét be designed to serve tke
people. Water policy should be developed for river basins and ﬁot for
political boundaries. The river basins in the west have become the
fundamental sources of strength for regional cultures.

As the development of our culture and economy has proceeded,
the relationship of 1man to rivers has become more complex. Ercsion
became a naticonal problem and needed immedi;ate attention. Good water-
shed management became a necessity. Increased transportation needs
were partially met by river facilities. Increased energy needs ex-
panded the hydroelectric facilities. The growing population caused - -
people and industry to occupy flood plains which increased the need for
flood control. Water quality control has become important since pol-
lution has rendered many streams unfit for beast, bird, fish, and man.
Ex

Heal’chy Regionalism

Economic and national security forces have pushed for regional

development as opposed to the centralization and concentration of
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industry in a few heavily populated areas. Each region has its own
peculiarities of climate, topography, tradition, ideology, and indigenous

~activities .and has insisted on developing them.

Evolution of Water Resources Policy

':; Although water resources policy has been slow in its develop-
menf, th’ere have been some advances in this direction as exemplified by
the following:

1. The need fof comprehensive planning and development of an

entire river system or region. : |

- 2. More unified planning and development of multiple-purpose,

baéin—wide proje;:ts. .

Water policy growth has not yet provided a single uniform federal
policy géverning comprehensive development of land and water resources,
q'r' adequate coordination of efforts of several agencies. It has provided
a number of statutes passed at different times devoted to individual
segments of river basin development, and a number of separate
executive agencies (which may be good or bad because they are often in
jc:oriﬂict with each other and have different goals or objectives with con-
siderable overlapping functions).

Long before there was multiple-purpose, _basin-wi;ie legislation
there was a recognized need for it as evidenced by acts of Congress for.
n,avigation, flood control, irrigation, and power in the late 1800's. Manir
authors advanced water policy concepts which are being echoed today.
Howéver, it was not until 1933 that Congress aufhorized a large-scale
effort to treat river basins as units for purposes of planning and develop-
ment, and there has not been much similar legislation since then. Con-

i’;’epts exp'ressed eighty years ago are still expressed but not applied.

Need for Reappraisal

The ideas of conservation, maximizing benefits, multiple-purpose
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projects, avoidance of waste,and of cross-purpose among agencies
pose serious problems of coordination of efforts which must bé solved,
All purposes served by water have legitimate claims in the planning
phases of water development. Nothing less than the whole country can
be considered as the unit in formulation of federal policies. Past
legislation needs to be reviewed. This suggests a national objective:

maximization of benefits to the nation as a whole.

Democratic Planning

‘ Planning in the United States must mean intelligent flexibility
not rigidity, cooperative and shared responsibility not dictatorship,
encouragement of initiative and eﬁterprise not controlled by a strong
¢central committee, and long-range plans for river basiﬁs not piece-
meal effort. The federal government is not the only agency involved in
planning and should not become a great monopoly. The role of the
federal government should be in providing:

1. Leadersﬁip
2. Coordination
3. Information--physical and economic
4., Investment
5. Environment and climate for compréhensive planning
The federal government is justified in participating because:
1. In many cases no other agency can raise the money required
for large basin-wide projects.
2. It can provide competition to monopolies.
3. It can collect all the benefits {in other words, it can
internalize externalities).
' The federal government can insure that water development obtains thé
; objectives of:
1. Economic stability
2. Balance between regional economies

3. Industrial dispersion for national security, etc.
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Goals ‘and objectives of water planning should be established by Congress

and should be multi-purpose and nation wide in’scope.

Framework of Principles

A framework of principles would provide basic guidelines for

policy formation. Such a framework would point out: |

1. The importance of clearly defined regional and national goals
which water resources programs will be designed to achieve.

2. The necessity of planning for a river basin as a whole instead
of having a patchwork of plans by separate agencies for separate
purposes. ‘

~ 3. Simple procedures for determining whether money invested in
a river basin program will be well spent or not. The procedures
should give full weight to broad economic and social benefité.

4. A system of repayment designed to treat alike all who enjoy the
advantages of federal investment--and will recognize contri-
butions to the general welfare of the people.

5. The need for recognition of river basin projects as a stabilizing
influence on the economy of the basin.

6. The provision of adequate basic data needed in sound planning
and design.

7. Sound management principles applied to groundwater basins,
watersheds, flood control, etc,

- 8. Use of all resources in such a way that we contribute to the
building of a strong nation. _

All programs should be evaluated on the same basis and i.ﬁ terms of

a set of national objectives established by Congress. The objectives should
(1) safegﬁard against deterioration of the resource base, (2) safeguard
public heé.lth, (3) provide for adequate recreation, and (4) provide for
transportation, electric power,A irrigation, etc. Congress should require

the agencies to submit reports on a multiple-purpose, basin-wide basis so
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that'a clear picture is presented to the Congress and the public.
Agencies should be required to cooperate with each other in the develop-
ment of comprehensive plans. Separate river basin commissions should
be set up for each of the major basins to coordinate the work of the
agencies involved. Congress should designate the agencies to be re-

presented on the river basin commissions.

‘P'roject Evaluation

’E\.ralua.tion procedures should be revised and extended to multiple-
: pﬁrpose basin-wide programs. FEach project should be evaluated as an
integral part of the program. Congress should require zll agencies to
use the same evaluation procedurés. The President should establish
a detached federal board of review to be approved by the Senate to
- review all programs and projects. Evaluation should include ail direct
benefits and costs as well as seconcllar'yr benefits, and should includ;a all
v'bene‘ﬁts and costs which affect the general welfare. The investment
appraisal should be in single form for the guidance of the public and
Congress. The investment appraisal of costs should be complete and
~should include indirect costs such as:

1. Displacement of population

2, Loss of land and minerals

3, Loss of wildlife

4, Loss of scenic or historic values
The investment appraisal of benefits should he complete. Benefits:and
costs should be estimated on t‘he same basis by all agencies. Where -
benefits are less than costs the river commission should make a valze
judgment on the feasibility of the program. All agencies should be re-
quested by Congress to cooperate in preparation of plans and programs.
:Congress should make ample prbvisions for obtaining the basic data
needed for sound formulation and evaluation of programs. All reports

should carry a statement on the adequacy of basic data on which the
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report is based. A survey program should begin immediately to obtain
adequate basic data on the major river basins. An appropriate agency
.should compile a report on water use, 'requirements, and supply for the
important river basins. A report should be made on use of water by un-
' necessary water-loving plants in the West, Basic data should .notzbev
restricted to hydrology and engineering facts but should include economic
" and sociological facts and information so that sound evaluation techniques

~can be applied.

Financing Plans

Financing of river basin projects should be set up on a.long:range
I;ﬁrogram, Basins should submit their budget réquests to the Congress,
and Congress should make annual appropriation to the river basin-com-
'Amissioné., Annual water resources investments should be based upon a
thorough review of the nation's resources and resource development re-

quirements.

Reimbursement

Congress should develop a uniform national reimbursement policy
along with guiding principles to be applied.. Reimbursement policy should
aim to recover a reasonable portion of the public expenditure. States
should use their taxing powers to assure reimbursement to the federal
govérnment for primary and secondary benefits not susceptible to direct
'éoilection, Reimbursement policy should be uniform for all federal
agencies. Reimbursement principles are:

1. Domestic, industrial, and hydropower: full repayment of

construction, operation, and maintenance, with interests - -

2. Irrigation and drainage and watershed management: ‘based:on the

: ability to pay, without interest, based cn landowner's increase
in net earnings. (Note: this item is the recommendation of
the Water Policy Commission. There is disagreement on this

recommendation. )



3. Navigation: on a cost basis including interest.

4. Other benefits: shared by the states.

Federal payment should cover general welfare aspects. Multi-
purpose program accounts should be established for each river basin.
Irrigation projects should be placed on the same basis as other water.’
resource projects for which full reimbursement is not required as a

test of feasibility.

Water Resource Management

Groundwater resources should be included in comprehensive
water development programs. The federal government should encourage
the enactment of state laws and interstate compacts which would foster
the development of groundwater basins. Watershed managerent should
be included as a part of basin programs to control deterioration of the
land. Federal support programs should strengthen the effectiveness
of watershed management programs. Floed control should begin on
.the lands of the watershed. Flood control measures by reservoirs should
be so located that stored flood waters can be utilized for cther purposes.
Flood control should include such measures as local flood protection

works, flood plain zoning, flood forecasting, etc.

Land Reclamation

Expansion of agriculture to meet the nation's expanding needs
should be orderly. The U.S.D.A. should review all projects with
irrigation and drainage aspects to determine if they are in harmony with
sound land use and needs. Consideration should be given to the increase
in production on existing lands likely to occur through improved teck-

'nology. The justification for public investment in irrigation is that
there are publ‘ic ends to be attained which the commercial price system
cannot reflect. Consideration should be given to alternative methods of

producing agricultural products as well as to the specific contributions
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of irrigation agriculture. The government should give more attention to
land development and settlement problems, in getting the land under
production. Special attention should be given to rehabilitation of
existing irrigation projects. The 160 acre limitations should be en-
fqrcéd, Larger units should be considered only where they receive only
" a supplemental supply.

There is disagreement with’some of the foregoing ideas expressed
in the Commission Report, but it does emphasize the need for national
policy and objectives énd uniform procedures in evaluation of projects

m government project planning and design.
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POLICY AS INDICATED BY SOME OF THE STATUTES
DEALING WITH LAND AND WATER

Prior to 1862 the government acquired and sold property in order
to obtain funds to operate the government. The colonies surrendered
large areas of land to the federal government which brought about the
idea of public domain. The federal government favored land speculation
and did not limit the size of land purchase but preferred to sell at least
a section at a time. In 1862 the Homestead Aci limited the size of
tract to 320 acres which was later reduced to 160 acres. A small fee
was involved provided the settler, a family unit, made certain im-
provements on the land. The Act of 1866 dealt with right-of-way across
public domain property. This act ackrowledged and confirmed rights-
of-way for ditches in connection with vested and accrued water rights.
The Act of 1877 permitted the individual to acquire lard from public
domain if the land was desert land. Desert land was land that would
not produce enough to make an ordinary crop of hay in 2 usuzl season
or would not produce a reasonable remunerative crop of any kind in-
cluding trees. Any person 21 year; of age or slder could apply to the
several land offices for land at a cost of 25 cents per acre. Certain
improvements gave the settler the deed to the land. A man and womasan
could get a maximum of 1,280 acres provided they were both over 21
years of age and qualified otherwise. About 80 million acres were
alienated to individuals through this act. Dvring the 1890's federal
reservations took out about 281 million acres for speci-l purposes
such as forests and mining. Thirty-five million acres were taken for
Indian reservations.
| The Carey Act of 1894 made availzbile to the states about 14
million areas of federal land whick could be granted to the states pro-
vided they could show that they intended to improve this land. The states

often contracted with private enterprise to provide irrigation for these
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Million Acres

256 Taken by the Homestead and Desert Land

Acts
40 The Store Act for the construction of
buildings and works
242 Granted to the states for schools, etc.
130 Granted to the railroad
68 Military reservations
186 Left in federal domain for grazing, etc.

lands which were then sold to pr1vate individuals after subdivision. The
contractors usually held the original water rights. Idaho with 30 prOJects
under this act was by far the largest participater. Much of the land along
the Snake River was developed under this act. A total of about one million
acres was developed by the states under this Act. Each individual was
permitted to own only 160 acres. ‘However, there was considerable abuse
which allowed ''land barons' to gain control of large tracts of land origihally
granted under this Act. Many developments under the Carey Act were
deficient in engineering design and failéd as a result. | | -

In 1902 the Reclamatioﬁ Act was ﬁassed. It originally contained ten
clauses, but has been amended by several acts of Congress until not it
occupies three volumes. Included in these volumes are several important
Supreme Court decisions. The first section of the original act set up a
revolving reclamation fund. The Secretary of the Interior was required to
make studies and report on the feasibili‘by of projects. Projeét's were
squect to approval by Congress. The people were required to return
the cost of the project to the fund over a 10-year period. It was necessary
for Congress to add to this fund from t{me to time. The original repayment
time was 10 years but has been extended so that now it can be as high as
60 years. There have been certain moratoriums granted during difficult
periods such as during the depression of the early 1930's A high percent-
age of the funds granted have been repa1d Many of the large projects
have necessitated special legislation. Recent legislation has caused some

modification of the appropriation doctrine. Acceptance of government
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money results in the states giving up points of western appropriation
doctrine. All acts have said that they would in no way interfére with
the state administration of water rights. In some recent cases there
has been a tendency toward reversal of this policy. Recent cases: also
‘, indicate that water originating on federal lands belongs to the federal
government. Seventeen western governors have objected, but so far have
‘been unable to get any national legislation to clarify the states vs.
federal rights approved by Congress. The federal government claims
that the states have not been protecting the water resources. This is
a part of the trend toward national control of the resources. The
Federal Power Act of 1920 places the Federal Power Commission as a
watch dog over power. The Commission has jurisdiction over power
projects on federal lands and navigable streams. It grants licences
for a period of 50 yeé.rs. However, the licenées can be revoked in
national interest or the installations can be impounded in time of
national emergency. The Commission can exercise power of eminent

domain.
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Vi
POLITICAL MODEL FOR DEVELOPMENT OF RESOURCES™

Functions of the State

The state must understand and in some way‘interpret the principles
which govern the common life, bﬁt never seek to p'rescvrib‘e themf.
The state has three functions:
1. Guarantee a political and economic environment whicﬁ will
enable all to participate in citizenship. | | ‘ -
(a) freedom of speech, press, association, voting, fair trial
(B) minimum wages, opportunity for employment, social |
services ‘
{c) provide accurate information ébout the communi.tyA
(d) defend the community againét external attack aﬁd
internal violence.
2. Provide the institutional means for foéusing on areas of com-
munity agreement and create a set of rules and criteria to
guide governmental action. |

3. Carry out activities which will accomplish the foregoing.

The Political Mocdel

The political model illustrated in Figufe 2 indicates the various
steps in the political process. There are four groups in the model:
1. The community, made up of the masses of the people and
their institutions for development of broad objectives.,
to be accomplished by society.
2. The electorate, whose function is to select qualified people

" to further implement broad objectives set up by the community.

?‘These notes were taken largely from '"Design of Water Resources
Systems“ by Arthur Maas, Maynard M. Hufschmidt, Robert Dorfman,
Harold A. Thomas, Jr., Stephen A, Marglin, and Gordon M. Fair,
Harvard University Press, 1962, Chapter 15,
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What goes on in the circles: Discussion and debate

to Create Objectives

Electoral Process

Legislative Process

Administrative

Process

A

Figure 2, Sketch of political model

(Arrows indicate flow of information and political
power in both directions.)
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3. The legislative group which further condénses the obj'ectives
and enacts laws to implement these objectives.
4. The administrative branch which carries out actual projects
‘ to accomplish the objectives.
Ther»e‘ is a flow of ideas from the executive branch of the government
: c;utward to the community, and a flow of ideas from the community toward’

the executive branch, so that all levels of government can be integrated

| and coordinated.

. Community Discussion {(Community and its groups)

‘General issues
Broad standards
The state takes no part except to provide facts and to create the

‘proper political and economic environment.

'The Electoral Process (Takes over from the community)

Involves further, more specific discussion. Men are selected to
- represent the cbmmunity in this further discussion. Specific é,nd detailed
programs are not developed at this stage as yet. (This is done in the
legislative process.)

"The essence of the selective function of the electorate consists in
. the chéice of men who, in their personal capacity, and in virtue of their
character, are fitted to discharge the task of deliberation and discussion at

the parliamentary stage. wk

The Legislative Process

‘Translates into rules of law the general programs endorsed by the
legislative body.
| Integration of views (usually cannot be efficiently accomplished by

the community at large).

o,

: "Barker, Ernest. Reflections on Government. Oxford University
Rress, London, 1942, )
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The synthesis of views should be '"so coherent and cohesive that
all subsequent decisions at the next level will flow merely on necessary

%
consequences of common goals. "

The Administrative Process

Legislative rules are translated into criteria and action programs.

Leadership, Accountability, and the Public Interest

1. Democratic government, through stages of discussion, pro-
vided for leadership and accountability.
(a) Division of labor permits leadership among the components
of the division.
(b} Calls for discretion at each level.
{(c) Sets standards at each level.
2. The standard is conformity with the agreements arrived at in
the outer circles.
(a) Works back to the electorate which periodically passes
judgment on the legislators.
(b) In between elective periods the electors will try to
evaluate the sense of public opinion.
3. Administrators have two types of responsibility:
(a) Carry out the law with honesty and energy.
(b) Report on achievements and recommend changes in the
law.
s . ) - .
Macmahon has said: '"...the operating administrator's... prime duty

in carrying out the law is charted in the law's intent, declared or clearly

%
: Cooper, Joseph. The Legislative Veto; Its Promise and Its
Perils, Senior Honors Thesis, Harvard University, 1955,

Macmahon, Arthur. Specialization and the Public Interest. In:
Democracy in Federal Administration, edited by O. B. Conway. (Graduate
School, U. S. Department of Agriculture, 1955) p. 49.
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" jmplicit. In addition, still pursuant to the law but beyond its unmistakable
| guidance, the operating administrator must make innumerable judgments.
Here enters his residual duty to take the broadest possible view of the
consequences of any action."

‘ (c) The administrator must look beyond specific provisions of
the legislation; he must try to sense the broader consensus
of the electorate and the community.

(d) He must exercise discretion in his recommendations.

4. Leadership originates with the division of labor but it is also
a by-product of accountability. Legislators and top administra-
tors participate in the electoral level of decision-making, de-
fending or criticizing the record of past accomplishments, and
through this participation, they become leaders in attracting
attention to, and seeking consensus on, important issues.

5. A similar process takes place in the legislative process.

6. The worthy objectives of this discussion are:

(a) search for consensus on community values
(b) de-emphasize power politics based on individual or group
pressures or demands.

7. Interest-oriented debate should be deferred to the last stages

of debate. |

Example: Issue: Should or shouldn't the government improve

inland waterways for recreational boating. This issue is discussed by

the community and by the legislators. An act is passed. This act lays

.down broad standards for the waterway. Administration now plans a

specific project which bisects the property of J. Q. Citizen who had
previously in the discussion process approved the basic legislation, but
now he oﬁjects. J. Q. is caught in Rousseau's dilemma where his will
for the cémmunity is in conflict with his own personal interest. But a
good solution for the community interest can probably be reached with

him more easily after the public-oriented debate.
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Division of Governmental Power

To complete our model we need to identify the units of government
‘which conduct the processes, and the more important relationships

~among these units.

Reasons for Dividing Government Power

To help realize the basic objectives or values of a political
community.

Example: Basic values--liberty, equality, welfare

Liberty--governmental power is divided to protect the
individual and groups against arbitrary government
action and against great concentrations of political
and economic power. -

Equality--government is divided to assure that government.
action on welfare is effective in meeting the needs
of society.

No one value can be maximized if all other values are to be achieved
in a high degree,

The relations between governmental and non-governmental divisions
of power are reciprocal; the government division both reflects the com-
munity's power structure and itself influences it.

Government by successive stages of discussion is based on two
assumptions:

1. That the social structure is such that, with institutional ar-
rangements which foster it, the community will search for consensus
through discussion.

2. That institutional arrangements, including governmental
div:isions of power can be developed which will foster the process of
discussion.

Theories of government which emphasize the struggle for power

among competing interest groups are contrary.
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Methods of Dividing Governmental Power®*

Capital, areal (political geographic areas), process, function, con-

| stituency.
| Process--Legislation, administration, judi-cial._ Each could be
i shared by 2 or more bodies.
‘Areal--Legislation--central government
Administration--provincial or vice versa
Functions--Some, such as coining of money, to central government;
others to states, others to municipalities.

‘Capital--Power divided among officials and bodies of officials at the

capital city of a political community.

Constituency (certain groups in society)--Upper legislative body

represents one group in society, the president certain
other groups.

Process, function, and constituency are interrelated as methods of
dividing power. The assignment of processes, functions, or constituencies
to governmental units at the capital and to component areas can be either
exclusive or shared.

Example: exclusive: coining of money

shared: control of stream pollution

Example: exclusive: legislation--legislature

shared: administration--executive
Shared powers--competitive
"Division of power is the basis of civilized government. It is what

is meant by constitutionalism. '™

Electoral System

Three criteria for evaluating and choosing among alternative

electoral systems are:

"C. J. Friedrich. Constitutional Government and Democracy. Ginn,
Boston, 1950. page 5.
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1. The system should select delegates who as a group represent
the community.

2. The system should select delegates who are qualified to carry
out the legislative and administrative processes through the
given institutions of government.

3. Division of government based on constituency, when considered
along with divisions based on process and function, should be

adequate to satisfy community values.

Legislative and Administrative

There is no exact correspondence between the legislative process
and the functions of the legislature, or between the administrative
process and the functions of the executive.

The chief executive and the legislature both participate in both
the legislative and administrative processes. '

Reasons for a legislature are related to popular control over

legislative and administrative processes.

Oversight of the Administrative Process

Bureaucracy suffers from an inherent tendency toward parochialism
and aggrandizement of power by officials that destroys responsibility.

Therefore, bureaucracy must be subject to investigation and criticlém.

- Legislative review guarantees the capacity of the people to call the

I
administration to account. Courts, professional standards are necessary

but not sufficient for this purpose. Too frequently they are after the fact.

Oversight of the Legislative Process .

The executive takes the leadership in this activity. There are

~actually two initial processes in legislation:

1. Early stages--reducing alternatives and concentrating on the

more promising possibilities,
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2, Ensuring that policy proposals are coordinated and consistent.
Ntimber 1 requires information and expertise; number 2 requires
central direction of the policy formulation process. The executive can
better to this. If the legislature were forced to provide its own expertise
(sté.nding committees with professional staffs) it would be self-defeating.
- "3, No presidential leadership--congress takes over,
4, The president relies on the bureaus for expertise.
President's tools: Bureau of Budget legislative clearance
administrative management
5. Intrinsically and practically the legislature cannot provide the
central direction to legislation which the executive can.
6\. Pinpointing responsibility is easier where the executive takes
the initial leadership and gives central direction.
7. The role of the legislature is to criticize and control on behalf
of the nation: to modify proposals of the executive in the light
~of public opinion. It is the political barometer of the nation.
Congress is the focal point for organization and expression of
public opinion. It can use bearings to sound out public opinion.

These hearings can also be used te educate the public.

‘Qualitative Contribution of the Legislature

1. The collective non-technical mind may contain insights and
sensitivities beyond the perception of the éxpert.

2. The legislature institutionalizes the open mind--this gives
flexibility and capacity for change. These contributions are
needed to balance bureaucracy.

3. The legislature's constituency is different from the presid.ent's.

This gives a valid refinement of community consensus.

Roles of Executive are Defined and Related

In the interaction of the executive and legislative branches we have

a division of government power by processes shared.
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Institution Process Role
Chief executive (Pres.) Legi slative and administrative initiation
' Legislature (Congress) Legislative and administrative oversight

The roles of these two institutions, the chief executive and the
legislature, can be further defined and related in terms of:

1. Types of policy and administration performance

2. Relations within each institution.

The legislature deals with broad policy and general administration
performance. | Unless the legislature concentrates on broad issues and
policy, it cannot perform its educational function.

People in general cannot be interested in the case of Arizona vs.
California, but can be interested in the prevention of speculation on
possible benefits from federal improvements.

Detailed statistics on expenditure for pencils by the U, S, Corps !
. of Engineers would not be enlightening to the public, but overall statistics

on commerce on the nations waterways might be.

" The Executive

1. Deals with narrower issues.

2, The executive bureaus should be respo_nsible directly and
primarily to the president for initiative in the legislative and
administrative processes, and they should be responsible to
congress only through the chief executive.

Committees of the legislature should be directly and primarily

- responsible to the whole chamber. Techniques must be used to organize

the legislature to protect the committee system, on the one hand, and

ensure effective legislative action which represents the whole, on the
other hand.

: Direct relations between committees of the legislature and the

. bureaus of the executive have been a serious challenge.

Example: U. S. Corps of Engineers (Rivers and Harbors Congress)
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Implications for Water Planning for Government's Responsibility
for Organizing the Legislative and Administrative Processes .

How do we institutionalize the model?

Objectives of Construction

" Three steps are involved:
- 1. Set the objectives by legislative action.
2. Translate the objectives into design criteria and a budget by the
administration.
3. Désign of projects for the river system by the planners in the °

field.

Objectives ¢
‘Economic efficiency Consensus is determined-

by legislative processes.

Income redistribution .
The executive proposes a

Regional economic growth S program which the
i . odifi d
Control of speculation legislature modi 1es an
: approves.
Y
Design Criteria
Evaluation of benefits and costs [ This is part of the adminis-
trative process, but the
Interest rates N .
- ¢ legislature should review to
Budgetary constraints determine if in harmony with
broad policy.

Program Formulation and Design

Selection of alternatives.

Evaluation of alternatives to satisfy the objectives and criteria.

As'the executive translates objectives into projects, it may find

_ conflicting legislative objectives. The executive makes recommendations for

" clarification back to the legislature.
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4 v Finally, the projects are constructed according to plans and
‘specifications. |
| 1. To do this is an administrative task.
Z.. The legislature oversees for efficiency, honesty, é.nd

conformance,

Two Iliustrations ’

’ Case 1. The existing process for authorizing plans for'navigatibh,
i flood control, and other multi-purpose ’objectives. '
(a) The legislative process is by-passed. No discussion
of objectives. | » |
(b) No translation of legiélative objectives into désigh
critefia. , .
, (c) The process begins with project design with very few .
policy guides, . A
'(d) Plans are reviewed by the executive and then sent to
congress. _ |
(e) Congress is not best fitted to pass on specific projects.
(i) Hydro, irrigation, flood proteétion on ColumbiaA
L _ vRiver, for example.
| (ii) Biennially, congress considers an omnibus rivers
and harbors and flood control bill (packet).
(iii) Hearings and debate do not turn on objectives and
policy, but on other details (pork barrel).

The rhain activity of the legislature should be to establish objectives
and policy, and to oversee in a general manner. The process should not
begin with project formulation but with objectives, goals, and policy.’ |
Cése 2. Efforts during the period 1948 to 1952 to define and declare
- policy (Objectives for water policy development. )

{a) First Hoover Commission |
{b) Presidént's Water Resources Policy Commission
Many of the recommendations of these commissions have not been

adopted.
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Implications for Water Planning of Government's
Responsibility to Inform the Community

Government collects and analyzes intelligence for alli four levels of
discussion. |
The government does not organize the process of community dis-
cussion: it only insures the capacity of all citizens to participate
actively in it.
The legislamre needs facts for:
1. Broad policy determination
2, Oversight of administrative performance.
The community needs facts to discuss broad objectives. Not '"details
or no details, "' but '"what kind of details?' is the problem in community
and legislative debate.
Objective oriented discussion, not interest oriented discussion.
This does not mean that information must be especially directed to national
economic efficiency, regional income redistribution, etc., but to alternative
objectives and their alternative objectives and impact. This results in a
cycling process of continuing discussion. Without this kind of process, systems
built in 1960 could be based upon 1902 objectives. With this kind of evalua-
tion, objectives can be changed to keep up with changing réality.
Data for community discussion come from:
1. The legislature'
2. The administration
3. Non-governmental sources
It 1s a unique . responsibility of the government to keep the“public

informed.

Problems in Maintaining Objectivity
What are the requirements imposed by government re sponsibility

to inform the public? The most important requirement is cbjectivity.
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" Basic Data: (Data for design)
” Population
National and regional income

Projections of water requirements

[NV I S

Hydrology, etc.
If a design and construction agency is also responsible for basic
’ data, it may focus data collection and interpretation on the design
objective of the momént. But the process in which objectives aré
.~ being continuously changed demands a greater variety of data than.
‘ that‘necessary to pursue a given objective.
Data must be collected and analyzed well in advance of the need
for a particular purpose. The process of data collection requires a -
| :broad view of community objectives. 'Probably an agency cannot
simultaneously collect data for broad purposes and design projects for

_narrower purposes.

" Intelligence to Evaluate Objectives
| Can an agency simultaneously design and construct water projects
~ for agreed-upon objectives and provide the community with full and

unbiased alternatives for the purpose of evaluating these dbjectives? :

Professional Standards and Public Objectives

Design objectives deduced from broad values of the community
“may conflict with professional standards of the planner.
| (Examgle: Attitude toward risk in design of flood control
' structures. A fully informed community may prefer to accept a 25
percent risk of a damaging flood to a 5 percent risk and to use the
~}honey saved for a municipal auditorium. Enginnei‘s, on the other.
‘ héﬁd, may prefer a 5 percent risk because of some rather sacred
standards, and they may do this with no intent of hypocracy.
Bias may arise because of the planner's preoccupation with

4 physical development.
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Another Example: Design standards in manuals of practice which

have become sacred cows.

Interest Group Views

Can an agency that is involved in accommodating interests for one
purpose resist involvement for a related purpose?

Example: An agency investigates possible agricultural develop-

'mentls in a certain area. The task is assigned to an area office,- Which
finds that the area is currently being dry-farmed in rather large efficient
units. If irrigation is introduced, the area can produce more in smaller
units. The area office, looking to its future, that of designing irrigation
systems, presents its data and conclusions in such a way as to favor
irrigation of the area,
The local organization representing the farmers opposes reduction
in size of units. The agency to avoid conflict accommodates its report
by leaving out any reference to size of operating unit. The moét significant
-‘facts in terms of the broad interests of the public have been accommodated

out of the report.

Remedies Proposed

1. Separate data collection from action programs.
. 2. Provide for independent review of project planning and design to
avoid: | .
{(a} professional bias
(b) undue accommodation of special interests .
{c) excessive concern with design standards
3. Competition in agencies {(example in USBR: earth and concrete

dam sections. }.
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Degree of Inclusiveness Required

Should the water agency try to present to the community all informa-
tion, all sides, and all alternatives of a policy issue? No. The govern-
ment may not have all of the facts. Government agencies and the

legislature should seek information from many sources.

v‘ ",B,alancingﬁ Data and Action

- Overweighting interests of the hydrologmt will usually result in too
 little water resource development; overwelghtmg of the 1nterests of the

designer, in efficient development. (Usually from excessive caution. )

‘ Implications for Water Planning of
the Division of Governmental Power

The extent to which unified responsibility is an i‘nstitﬁt‘ional re-
quirement for water planning depends on technologic, economic, and
political factors, and on the state of the art of design. |

The desires of planners to keep planning for a river basin or a
region in the hands of one central agency to increase efficienty of
planning is in conflict with the idea of division of power to maintain the
democratic process. There must be some sort of balance maintained
in this conflict. Compromise is essential. |

Note: See '"The Road to Serfdom'' by Friedrich A, Hayek. Phoenix

Books (paper back), University of Chicago Press, 1944,
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VI
LEGAL AND ADMINISTRATIVE ASPECTS
OF WATER DEVELOPMENT

Legé.l aspects of water development are not static but dynah&iic’. Law
has evolved with the growth and change of society. Laws which were bene-
ficial to society in the past may not be beneficial to soc*ety at the present
tlme. . For this reason, it has been said that law is no* so much fact as

| fyan‘cy.i Probably, in a dynamic system too much emphasis ‘has been placed
‘on past legal decisions. Past decisions that have been outgrown or 'mé.ybe
weére not cofrecf in the first place should not be weightéd s0 heav'ily" in
, ‘pr'ese;nt‘ problems. However, in project planning we must consider vested
, rig'h‘t'sb which should not be taken away without due procéésr cf Iaw,
| There are two basic doctrines of water rights: 1. Ripérian;'and
| 2. - ApprkOpjriation, . The riparian law came frem England and was a result
of Common Law. The doctrine of riparian rights states that if a man owns
*propért’y next to a stream of water, he has the right to have the water flow
past that property undiminished in quantity and unpclluted in quality. Th}.s
doctrlne in the strictest sense would prohibit any use of water; however,
‘1t has been modified, especially in arid regions, to a reascnable ucse ’
doctrine. The riparian right essentially fixes the water to the land. 'Most
~northwestern, northern, and eastern states follew some form cof ripavrian
. righté, The riparian doctrine hag tc be relaxed somewhat in order fox

: ‘pec‘>p1e away from the stream tc get any water. Water is sometimes

The appropriation system was prcbably first practiced by the Indians
é.nd t};e Padres in the missions of California, Arizona, New Mexico, and
‘Texas. The miners of California and the pioneers of Utah later adopted
the 'al;prgpriation doctrine. To get water rights the miners would stake
the péint of diversion and area of uss, jusi like staking a mine claim, and
post a notice of the point of diversion and the amount of water to be diverted.
If someone protested the claim, a committee of miners decided how the water

‘would be divided, Water appropriation in Utah was criginally under
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_‘-“eycclesiastical authority. Brigham Young said, '"No man has the right to
waste water that would produce another‘ man's bread.' The appropriation
doctrine includes the following principles:
-l. Water belongs to the public. An individual can obtain the right
to use the water if he follows the prescribed procedure. ‘
2. Beneficial use. Beneficial use is the measure and limit of the
. right. The big problem is in defining beneficial use.
‘ 3, Fi;‘st in time, first in right.
4. Posf notice.
5. The right to protest.
6. Diligence in putting water to beneficial use.
‘Though the appropriation doc.trine includes these principles, they
. a,re sometimes modified, waived, and disregarded depending on the
i:roblem and its geographical location. Water right law has not always .
B heén the same and is not applied in the same manner in different areas
‘even at the same time. However, as need for water increases greater
uniformity in application of law is being achieved. Beneficial use is
- becoming nearer to actual water requirements.
Water rights allocations made in the past do not necessarily
optimize the benefits from the water resource. The granting of a water
| right has not included analysis to determine thel allocation resulting in
economic efficiency. The principle of first in time, first in right has
. usually been applied. Programming of water resources considers
' 'present water allocations as a restraint. Previous allocations may not
f:be as serious as they appear at first glance. A higher economic priority
use can generélly afford to buy a prior water right. ,
~ Certain recognized elements of a water right are:
1. Quantity (expressed as continuous flow over a period of time
or as a volume o£ water)
2, Time or season of use
3. Point of di\fefsion

4. Nature of the use
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5. Place of use

6. Priority of the right.

The law in most states which foilm the appropriation doctrine re-
quires a formal application to change any one of these elements. The
application is not complete until proof of beneficial use is shown. |

, The theory of first in time first in right is sometimes overruled
by the priority of use by eminent domain. A preferential use must pay
for the use of the water taken from lower priority uses. However, «water'
exchange is a valid principle in most states. In Utah, the exchange of
water between two areas under separate water rights must be approved
" by the State Engineer. ‘ 7

Obtaining water rights and providing a distribution system aibng with -
operation and maintenance are undertaken by several different local‘i,ristit‘u»
tions. They are: . |
1. Mutual or cooperative company
2. Commercial company
3. Irrigation district
4, Watér user's association

5. Water conservancy district
“In the west, three methods of distribution are used. Onl a given canal all
three meathods may be used.

1. Continuous flow--a stream flows continuously to the user.

2, Rotation--a certain time is specified for each user to use the

flow in the distribution system on his land. A .

3. Demand s?stem--the individual user calls the water master
and tells him when he needs the water. The water ma ster -
adjusts requests and provides the water as near the requested

" time as possible, . |
These methods may also be used in combination.
Legal and administrative éspects of water development and use are

discussed in greater detail by Criddle and Corker.
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A TOUR OF WATER LAW WITH GUN AND BANKS
by
C. E. Corker

The ten sessions of 50-minute classes were planned with nine
chapters. The first two--~identified as session 1 znd 2-~conéiéted élmo;st
entirely of lecture and, as planned, occupied the first twe hours. These
related to the law as a judicial process, rather than to law consisting
of prescribed rules of conduct. This is the part of the subject that most
nonlegal water specialists most frequentiv neglect. They can and should "
read opinions of appellate courts, and they can read statutes, btit it takes
some understanding of the judicial f)rocess to read either an Opinidn ora
statute and predict its effect on the outcorne of litigation. |

The subsequent eight sessions were occupied with discussién aftez: ‘
the opportunity to read a few selected opinions. As a result, the topic
planned for session 9 was never reached. Instead, there is offered as 7
the ninth chapter a paper which was the joint effort of Mr, I—Iar{réy’ 0. -
Banks and C. E. Corker. The opportunity to participate with Mr. Banks
was one of the rare opportunities which I mcst appreciated in the two -
week session. He is one of those engineers from whom every v&ater
- lawyer can learn much, not only because he has large experience, but
Because he epitomizes the engineer who collaborates with and teaches
the lawyer. He teaches well because he learns well.

k A few of the barbs in his direction survive the editing process.
Any reader not present in Logan in July 1965 should know that Mr; Ban];($’
delivered even better than he received, that each bespeaks beth affection

and vast respect.
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1
WATER LAW FOR NON-LAWYER WATER SPECIALISTS

This is a summary, after the fact, of the series of 10 classes
conducted from July 19 - 30, 1965, at the Institute at the Utah State
"Umversny For the benefit of a group cf specialists in technical subjects
relatmg to water resources whose primary professional interest is
’ teachmg and research at the university level in their respective
Jprofessmns,

Planmng such a series involves difficult decisions of what to
mclude and what to exclude. Why do non-lawyers seek to know about
| water 1aw‘> It is a doubly difficult question for a lawyer because most
non-lawyers intimately concerned with water resources know far more
k‘about water law than most lawyers, and indeed, more than many lnv.yers
who spec:.ahze in water law. It is my observation that water specialists-- |
lawyers and engineers--are two types:

o 1. Those who say, if they are lawy'efs: "Thig is an engineering
‘(c‘)r geology, or economics, or whatever) problem, and not 2 legal
problem. I confine myself to the law.'" Or, if engineers, they say:
"Th1s is a legal problem. I shall confine my=<elf to the engineering."

2. Then there are those who are challenged by the unfamiliar,
and :to the extent of time and opportunity, seck to know the how, the why,
and the wherefore of the unfamiliar discipline. Usually, they are not at
alllf'eslﬁctant ‘tof speak freely with criticisms, suggesticns, and icono-
yc‘lastic bduquets, regardless of frequent barbed comments that lawyers
vare ‘engineering, engineers are lawyering., {(This is known, in California,

as Banksmanship. )

¥Named in honor of one of the best lawyers never admitted to the
bar, Professor and first Director of the California Department of Water
Resources, Harvey O, Banks, an assiduous contrihutor to legal literature,
most of it good.
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The very existence of the enterprise that has produced these ten ' ‘
sessions indicates that we are all in the latter group, we are all
practicicners of Banksmanship. We would not be here if we were
reluctant to broadeﬁ traditional limits of what we are supposed to know
within the formal confines of cur respective specialties, Oné of the joys -
of professional work in water law is the opportunity to work closely with
specialists of other professions either in litigation or in project planning.
‘Water suits are big suits, typically lasting for yvears. Lawyers ih su;h -
suits risk comihg to know their engineering, geological, hydrological, - .
and other difficult colleagues better than they know their own families, |
and the engineering colleagues may legitimately voice the same complaini.
In project planning, the plans are usx.;ally big and important--or at leaﬁf
time consuming. Hence, we find the same kind of continuity of aséoéiatioﬁv
across professional lines shapes our lives and our knowledge. B |
’ “Best'guess is that nonlegal specialists want to be informed about .

water law for one or both of two reasons:

1. They can work more effectively as a part of the team of which
lawyers are a part (and in litigation, inevitably, a leading part).

2. While judge-made law is the creation of law-trained men and
women* legislative-made law is fashioned by those whose only essential
qualification is getting elected, and all society haqs a vital concern in
wise and efficient laws for development and use of water resourceé.

Manifestly, the contribution of the engineer, geologist, or ecoﬂomist
is vastly greater if he knows (a) what the law is, (b) how it develops,
and (c) its strengths and weaknesses. To this end he must know how
lawyers think and work.

The first topic we pur sué is what non-lawyers should know about

the legal process. We shall touch on fhings that every educated person,

*
""Give us men to match our mountains’ is an old California
inspiration. A newer inspiration: "You ought to see our lady judges!'
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should know, but which most do not know unless they are formally
trained in the law. Why not?

First; the fault, dear Brutus, is in our educational institutions.
Except in professional courses leading to a law degree, most courses -
which touch on law are taught by political scientists who lack working -
familiarity with the legal process, or they are business oriented courses
designed to.acquaint students with rules of law relating to business
transactions. Such courses center on legal rules--not the legal process
out of which the rules evolve.

ASec’ond,v the fault is with our news media, concerned primarily with
the exciting event that happened yesterday. Newspapers are staffed by
specialists-~financial editors, travel editoxls, medical editors, education
- editors,. political editors, religion editors, etc. Their staff rarely
includes a le-g.él editor. Legal happenings usually cannot be equated. .
with -an event that happened yesterday. Those who explain to the public
the significance of legal events need background of a specialized
nature that most reporters lack.

This situation is improving, but far too slowly.

If you are to work with lawyers, you should know how a lawyer is
trained, what he is equipped by education to do. You. should know his
weaknesses, as well. Remember that in this country ail law is written
in the English language. With the aid of a law dictionary, its secrets
are almost as accessible to you as they are to a lawyer, Water law,
like other classifications of law, is not a discrete specialty. If it were,
the nine men who make up the United States Supreme Court could not
perform their functions at all. They decide cases of every type, dealing
with technology of every description. Sometimes the system doesn't
work as we would like, but it works.

Formalized legal education in the United States consists primarily

of reading, study, and analysis of the published opinions cof appellate
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courts. * The textbook and lecture became merely a secondary tool of
law study when C, C. Langdell introduced his first casebook on contra.c‘t's
at Harvard in 1871, and law students began to learn law and the legvalv B
process from opinions of appellate courts. These opinions coﬁsti‘tute‘_ :
precedents which lower courts in the judicial hierarchy must fcllow,;

and which the highest court ordinarily follows under the principle cﬁ

stare decisis {''let it stand'). While courts may and sometimes do

overrule their own decisions {more frequently they limit their earlier |
disfavored decisions so narrowly as merely to sap their'authOrity),‘ the
major basis of prediction available to a lawyer is how an appellate court
has decided a case presenting similar facts in the past. |

There are two types of judicial ’decisions: (1) Common law, or :
judge-made law, based exclusively on law formed by judicial pi‘eéedent;
(2) decisions based on statutory law, enacted by a legislature, but"

construed and applied by a court. Both types of decisions create

precedents, ''binding'' under the rule of stare decisis. In applying a
statute, the inquiry is '"What did the legislature mean?' This havving:-
been once decided, the decision will ordinarily be followed in later
decisions unless the legislature changes the statute or the coﬁrtf over -
rules, expressly or silently, its earlier opinion. Hx |

"What we say of statutes is also true of statute-like materials--

constitutions, treaties, regulations, ordinances--which prescribe' rules

If you are interested in a particular case, for its facts or its law,
you can usually get access to the briefs and the record of the case.
Briefs are lawyers' arguments. The record is a transcript of testlmOny
and the documentary exhibits presented at the trial.

Courts are more reluctant to overrule decisions construing
statutes, since the legislature--if unhappy--may rewrite the '"mis-~
construed" statute. Of course, the legislature may also alter the
common law,
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which courts .construe and apply to the resolution cf disputes which
-litigants bring before them.,

. To read a judicial decision discerningly requires an understanding
of the function of the role of an appellate court. What was the issue before
its calling for decision? This in turn requires understanding of the ;
function of the trial court, since an appeal invariably follows some kind
of proceeding in a trial court.

- First, consider the trial. Courts do not act on their own initiative.
In this respect they aré unlike legislatures and urlike executive officials
of federal, state, or local governments. They act ocnly when one party
(the plaintiff) brings a complaint against another party {the defendant) |
and asks some kind of remedy or relief. 'I’I;xa initial document is
typically called a complaint, sets forth facts on the basis of which relief
is sought, and the nature of that relief. It is filed in a trial court and
served on the defendant. The complaint must present a "justiciable
controversy,'' meaning a concrete dispute of a type a court may
constitutionally and appropriately resolve.

The defendant when sued usually has one or both of two courses.
He can deny that the facts asserted by the plaintiff are true. In this case
a trial will take place in which both sides may present evidence before a
trier-of-fact {typically a jury, but it may be the judge ifA jury is waived
or'the case is one in which the parties are not entitled to a jury). Or,
the defendant may alternatively, or in addition, challenge the plaintiff's
view of the law and demur to the complaint or rnove to strike it. In
effeéf,J he séys to the plaintiff: '"'Assuming but not conceding everything
'you. say is true, you are not entitled under the law to a remedy. '

Pretrial procedures are coming to have a more and more impoftant
place .inltﬁe;,administration of justice. These procedures, in advance of
the takin§ of evidence, have two major aspects: To ascertain facts which
are not the subject of controversy, so that the trial may be more

efficiently directed toward those which are in dispute, and to clarify
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the contentions and hence the legal issues with which the trial will be
concerned.

Discovery is by interrogatories (questions which the opposing party
may be compelled toc answer about facts or about contentions), by pro-
cedures to compel inspection of documents, and by deposition, which is
testimony taken under oath and subject to cross-examination, which may
be introduced if relevant as evidence, or may serve merely to inform
the party taking the deposition,

Pretria‘l conferences under the direction of a judge may result in
telescoping the usual process of identifying the issues exclusively through
pleadings. In general, the modern theory of pretrial procedures is that
the ends of justice are served better and more economically if the trial is
treated as an inquiry into facts and not as a game in which the advantage
is to the side which most successfully surprises its adversary. Many
seasoned trial lawyers tend to be skeptical of the efficacy of pretrial
procedures, but all would acknowledge that the trend toward such procedures
is strong.

Challenges to the facts and challenge to the law are not mutually
exclusive alternatives, but a full trial with evidence is required only if
there are genuine factual disputes. The trier-of-fact (judge or jury)
weighs the evidence, determines the facts, and 2pplying the law as
determined by the judge, arrives at a decision. The judge is the
exclusive determiner of the law., The trier-of-fact may decide the
facts either way if there is evidence upon which it may reasonably conclude
either way. If there is no such evidence, the judge should decide the
facts himself, even if there is a jury, since no facts are in reasonable
dispute. _

On appeal, the appellate court limits itself to questions of law. . in
general, this means deciding whether the judge committed error. If
he erred, and his error prejudiced the losing party, there should be a‘
reversal. Either a new trial will be ordered (if there are facts still tbv

be established) or a judgment will be ordered to be entered, in accordance
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with the appellate court's decision if there are no disputed facts to be
established.

Typical errors:

l. Erroneous instruction to the jury with respect to the law. (In a
judge-tried case, a judge may state a legal conclusion which reveals he
had a wrong (in the appellate court's view) notion of the law.)

2, Erroneous admission of evidence, over appropriate objection
from the other side.

3. Erroneous refﬁsal to admit evidence.

4. Failure to direct a verdict in a case where ther=s was no reasonable
factual basis for the jury's verdict on any view of the evidence.

5. Anmn error which deprived losing pa,rt-y of a fair trial.

The important thing for the engineer, who is likely to be both
testifying and guiding the lawyer through the technical side of a water |
case, is to remember that the parties are entitled to only one trial on the.
facts. Appeal is possible, but appeal will correct only errors of law,
and not errors with respect to the facts if there were factual evidence
supperting a verdict or finding either way. Therefore, preparation for
trial should be as careful as General Eisenhower's preparation for D-
Day in 1944, There is likely to be only one chance. The expert witness,
like the lawyer, has-an obligation both to his client and t6 the court and
public which the court serves to see that the decision is not rendered
in ignorance of the facts.

In deciding the appeal, the appellate court usually states the facts,
its decision, and the reasons for its decision. Ii decides the appeal on
the basis of (a) the record in the trial court, or such part cf the record
as the parties bring before the appellate court, (b) written briefs (you
will not miss the irony in the lawyer's label '"brief'), (c) oral agrument.
The argun‘ient and briefs should be confined to (a) facts in.the record,
(b) questions of law, and (c) facts of which a court (including a trial

court) may take judicial notice. (Judicial notice is the doctrine that



85

courts do not waste their time taking or weighing evidence of facts of
common knowfedge about which there can be no reasonable dispute:
e.g., major events of history, facts of geography, laws of physics
{water runs downhill), etc. You canquote the encyclopedia, the World
Almanac, or anything else. The other side can bring in another
encyclopedia to show that there is so a dispute.)

What an appellate court says must be read in the light of what it
decided. The portions of its reasoning essential to its decisions are the
authoritative hblding. A statement made by a court which is unnecessary
to its decision is dictum. A couft‘s unessential conversation, for
example, about how it might have decided a different case on other
facts is entitled to much less weight‘. Of course, the weight of a dictum
or holding depends on the court, the stature of the judge, whether what
he said makes intelligible sense, and a host of other factors., Some-

times, from a distinguished judge unessential dicta are more influential

than the essential holding by a less respected court or judge.

Decisions of a sister jurisdiction are said to be persuasive, but
not controlling, Sometimes, a court will leok to the statutes of a
sister jurisdicticn as a body of principles which might be applied, but
this is more rare than resort to judicial decisions of a sister juris-
diction. - |

Keep in mind that a decision of the Supreme Court of the United
States does not necessarily determine how a state court must decide a like
case. If the Supreme Court's décision rested on federal law--such as
the construction of the United States Constitution--it must be followed. 7'
Not infrequently, however, the Supreme Court will decide a case cn a
state issue, in which case its decision is controlled by state precedents,
if there are any. Finding none, it decides as it thinks the state court
would decide the state issue, and such a decisicn is merely persuasive--
not binding--when later cases involving the same poirt come before the

state courts.
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-Example: A, an appropriator, seeks to enjoin B, an upstream
user., from interfering with the water to which A claims a right. B
defends on the ground of a prior appropriation. A contends B's right
was abandoned. B contends {1} that the state abandonment statute,
properly construed, does not on the facts presented apply, but (2) if it
does aipply, the statute is unconstitutional because it deprives B of
property without due process of law in violation of the Fourteenth
Amendment to the United States Constitution.

The United States Supreme Court's decisicn on ground (1) would
be controlled by state law, and a decision by the United States Supreme
Court on that issue need not be followed by a state court in a later case
between other parties. The Supreme Court's decisicn on ground (2),
relating to the United States Constitution, would be a precedent binding
all state and federal courts under the Supremacy Clause cf the United
States Constitution, whic}h makes the United States Constitution, statutes

and treaties thereunder, the supreme law of the land.

Jurisdiction

To decide a case there must be a genuine dispute, and not merely
an argument about the law, between parties before the c;Jurt which falls
within a court's jurisdiction as to subject matter which the court may
decide. Federal ¢ourts have jurisdiction with respect to certain cases
when the parties are citizens of different states, and when a federal
question {one under the laws or Constitution of the United States) is
involved. Usually a minimum jurisdictional amount--now $10, 000--must
be in-dispute.

The United States Supreme Court has jurisdiction to review certain
federal qde stions decided by state courts. Such review is from the
highest state court which will hear the case in which review is sought.

If the state court has denied the claim that a state law violates the



87

federal constitution, review is by appeal. Appeal is a matter of right

if the federal questiron is substantial. If the state court has upheld the -
| claim that the state statute violates the federal constitution, review is
bf certiorari, in which review is discretionary. A major factor in o
persuading the Supreme Court to review a case on certiorari is not

~ whether the decision of the state court is wrong, but the importance of -

the question in the administration of justice.
Courts

In the federal system, the U:qited States District Court is the tfia],
court., Many of its decisions are published in the Federal Suppleméﬁt;
(Citation to 127 F. Supp. 286 (S.D.N.Y. 1954) means that the cited
decision is by the United States District Court in the Southern District o
of New York in 1954 and may be found at page 286 of volume 127 of a
series of reports devoted to the United States District Court and Court
of Claims opinions. ) |

Intermediate federal appellate court is the Court of Appeals for
one of the ten circuits. Most but not all appeals from the United States
District Courts go first to the appropriate Court of Appeals prior to
reaching the United States Supreme Court. Intermediate appellate
review is desirable (a) to sharpen the issues, and (b) to ease the burden
of the Supteme Court. The Supreme Court's review of federal court :
decisions is sometimes a matter of right, sometimes discretionary.
Review is a matter of right when a state statute is held to offend the
United States Constitution, discretionary when the state statute is held

valid, *

N.B. Denial of certiorari by the Supreme Court connotes only
that the Supreme Court denied review, not that it approved the decision.
However, lawyers persist in thinking denial adds a little something to
the decision of the lower court denied review.
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Citations: (1) 127 F.2d 193 (9th Cir. 1942), indicates a decision
of the Court of Appeals for the Ninth Circuit decided in 1942. Its reports
are in the Federal Reporter {Fed.), the modern ones in the second series
(F.2d).

J (2) 325 U.S. 589 (1945), is a citation to the official Suprgme Court
reports published by the Government Printing Office. There are two
unofficial repcrters of that Coul;t's decisions: Lawyers' Edition and
Supreme Court Reporter, cited 89 L. ed. 1915 (iater citations: L. ed.
2d), and 65 Sup. Ct. 1332, For practical purposes, all three reporters
are interchangeable, the uncfficial reporters being somewhat cheaper
for the lawyer because they come in fewer volumes, but they give volume
numbers and official page numbers. .

» State ‘c0u1"ts have no standard names. The New York Court of
Appeals is the' highest court in New York, while the Supreme Court of
that state is an inferior court. Some states have intermediate appellate
courts. Some do not.

It is common to have trial courts of different kinds differentiated
in terms of the cases which they have jurisdiction io hear.

Generally, only courts of general jurisdiction determine questions
involving real property. Water rights are generally treated as a species
of real property. | |

Citation: 25 Utah 321, 98 Pac. 426 (1919). Case reported in both
velume 25 of Utah reports (official) and volume 98 Pacific reports

(unofficial), decided in 1919.
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i
WATER RIGHT DOCTRINES

There are two _basic systems of water rights in the United States--
-~ riparian and approp:'iative, Riparian law is the foundation of water rights
east vof 'fhat tier of states on the 100th Meridian from North Dakofa to
Texas. Aépropriative law is now the exclusive basis of water rights 1n « "
- the Rocky Mountain States: Idaho, Montana, Wyoming, Nei'a.da., Utah,
Colozfado, Arizbna, New Mexico. The Pacific Coast States and the tier
~of states on the 100th Meridian have mixed appropria&ivé and riparian
- doctrines. |

The accompanying map with isohyetal lines to indicate regions of.
equal rainfall shows that the appropriative states are in the heartland of
the Great American Desert. The mixed states are in an area of subbhumid

- conditions. The riparian states are in the region of highest precipitation.

The Riparian Doctrine

There are said to be two systems of riparian law in the United
States, sometimes called ''natural flow' and '"reascnable use' systems,
Under the natural flow theory it is 'said that everir riparian owner is .
entitled to the full flow of the stream to which his property is contiguous,
“not sensibly diminished in quantity or quality except by natural uses; :
Natural uses include domestic use for the contiguous owner, watering
of his stock, and minor gardening. It excludes "artificial uses,' large -
scale irrigation or industrizal use,

The reasonable use theory permits use of water for irrigation
and industrial uses--in fact, for all beneficial uses., Every riparian
' owner's right is said to be correlative with every other riparian owner's
right., In the event of édntest Between riparian owners, their needs are

balanced and each is giwien a share in the supply without regard to when
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his use was initiated. A riparian right depends on ownership of land, it
is neither gained by use nor lost by nonuse. .
The classification of states between ''natural flow' and 'reasonable
use'' is hard to make in practice. Courts may confuse the two theories.
Moreover, there is reason to doubt that any state will truly follow the
" natural flow thebry after a genuine and urgent need for irrigatioxi or
industrial use has developed. ''Natural flow' is the law only until‘a«reai
emergency arises. ’
Howevef, evein the ''reasonable use' states are likely to prefer
natural uses--domestic, stock-watering, gardening--to artificial uses,
such as irrigation and manufacturing. Another common characteristic
may be described, a bit facetiously; as "highority. ""* The upstream
natural user is preferred over the lower natural uses. Perhaps it is
rhore realistic to say that in such a case a court may be reluctant to inter-
vene, and hence the upstream user prevails. |
Justice Joseph Story of Massachusetts and Chancellor Kent of New
York are credited by Samuel Wiel with c;riginating the riparian theory.
For Story's early case, decided while on circuit {a chore shared by all

early U. S. Supreme Court Justices), see Tyler v. Wilkinson, 24 Fed. ‘(

Cas. 472 (C.C.D. R. I. 1827). In fact, the case has strong appropriative
elements. Story recognized that a use of water 'éontinued unchallenged
for the presériptive_f)eriod would not be disturbed.

You should note, in this connection, that there are two doctrines of’
prescription. The older one rests on the fiction that after undisturbed
possession of real property i‘of the statutory period, a 'lost grant'' is
conclusively pre sume‘kd. This doctrine would work upstream as well as

downstream.

e .
Compare the dogma that possession is nine points of the law. 1

never discovered the total number of points necessary to win the game.



Contrast the modern theory that prescription really rests on ad-
verse possession. One who has held adverse possession to real property
for the minimum period of the statute of limitations becomes the owner
hecause the rightful owner has lost his right to challenge possession.
However, the adverse possession must be open, notorious, adverse,
under claim of right, and generally any taxes must be paid by the adverse
possessor. With respect to water rights, this doctrine permits an up-
stream user to prescript a downstream user, but it will not work in
reverse. The downstream user in ordinary circumstances cannot inter-
fere with an upstream user's right, and hence he cannot acquire the
upstream right by prescription.

- {Caveat: In jurisdictions entrusting a;::quisi,tion of appropriative
rights to a water rights agency or official, prescription should not be
permitted to work. at all against another apprppriater. One of the )
important benefits of such a system~~centralized records of water rights--
would be defeated if prescription continued as an alternative means of
acquiring water rights. }

In Embrey v. Owen, 6 Ex. Ch, 353 (1851), the British court

reviewed Story's learning and ended a period of wobbling in British
courts in favor of riparian rights, the reasonable use version. Earlier
cases in England had referred to a right to "'appropriate‘q ' One can agree
that appropriative principles were to some extent recognized in England

some decades before Embrey v. Owen, but one should never attach undue

significance to the use of isolated words in judicial opinions. Issues that
are very clear to the researcher in 1965 probably did not occur to the |
courts that used these words a century and a half ago.

There are many limitations on the riparian doctrine, Western
courts and courts in arid regions have been eager to increase these
limitations as water shortages have grown acute. .Here are the limits
which exist in California.

1. Riparian use is limited on land of the riparian owner.
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2. Riparian use must take place entirely within the watershed,
probably in order to assure the lower riparians of the advanté,ge of return
flow. |

3, A conveyance of land which cuts it off from access to the stream
destroys the riparian right associated with the severed land, unless the
deed of conveyance expressly preéerves it. Reconveyance to unite the
severed tract with one contiguous to the stream does not revive the
riparian right. (A judicjal partition or condemnation does not destroy
the riparian right attached to the land whose connection with the stream
is cut. ) |

4. If A patents noncontiguous tract X and later patents contiguous
tract_Y_’_, so that he now owns a single tract_}iandl, the whole of which
is contiguous to the stream, his riparian right nevertheless extends on]ly.
té tract Y and not to tract X. |

* 5, - A riparian right may be prescripted against by upgtream use
for the 5-year period of the California statute of limitations.

6. A riparian owner may not store water for seasonal or cyclical
use. His right is to the natural flow only, and hence cannot be augmented
by a changed regimen of the stream.

7. The riparian right does not attach to '"foreign waters''--those
imported from ancther watershed, even when transported through a
natural channel in the watershed of use. |

In 1928, the voters of California put a further limitation on the
riparian right. This followed thé decision by a divided California Supreme

Court in Herminghaus v. Southern California Edison Co., Z00 Cal. 89

(1926). Here it was held that riparian awners, who utilized one percent
‘of the flow of the San Joaquin River for flood irrigation, ceuld compel

this flow to continue despite the waste thereby required of 98 percent of
thie water of the stream. The result could not be tolerated, and the voters
in 1928 approved a constitutional provision (art. XIV, § 3) which limits |

all water use to a reasonable use and a reasonable method of use.
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. The effect of the amendment is not in all cases clear. Its history

ie discussed by Mr. Justice Jackson in his opinion in United States v.

Gerlach Live Stock Co., 339 U.S. 725 (1950). He says that a riparian.

" ownexr may still get damages, although not injunctive relief which would
comp.l large waste. Query whether he is right. The answer rests in
the - bosom of the California courts which will continue to decide on a
case-to-case basis what is ''reasonable. v

‘Query: if the Court decides in 1965, as it did in 1922, that growing
rice is reasonable, Wiﬁ. it still be reasonable in 199C wheh water is
shorter, or the wise men of medicine have diécovered that rice causes
deriduous dandruff and is therefore worse than whisky?

-Some of California’s sister states havé limited riparian rights by
legislation more severliv than California. It is apparently permissible
to cut off, without compensation, the right to future exercise of a
riparian right if the statute that does so gives a reascnable time to the
riparian owner to exercise his right by use. There is authority to the

contrary. Tulare Dist, v. Lindsay-Strathmore Dist., 3 Cal. 2d 489,

530 (1935).

The major mystery oi the riparian right is how any portion of the
United States can survive under a law that would forbid w:se of water on
land not' contiguous to a stream. There are probably se.veral answers:

1. Any large municipal project is likely to be protected by specific
state legislation which, while it does not change the system of water rights
‘generally, declares in effect that the city has a water right, even though
the term ''water right' may not be used. The law in such cases is
probably in the stage of the law of domestic relations befcre general
divorce laws were enacted, when the legislature could sometimes be
persuaded to grant a divorce to John Smith by name if John were of
sufficient prominence, or his domestic difficulties sufficiently appealing
to'legislative'mercies, This, of course, proved to be transitional,

2.+ While:a riparian right is not transferable, any riparian purporting
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to transfer his right for valuable consideration surrenders the right to
protest the use of water on nonriparian land. A city or anyone else can’
buy up the interests of all who might object, perhaps an expensive
business, but the way in which Los Angeles got the right to dry up Owens
Valley.

3. State legislation may not speak of water rights at all, but of the
necessity to secure permits to build diversion works, dams, etc. These'
work on the basis of water, not water rights. If no one else can build ;,n
upper diversién dam, without satisfying some official that it is in the

public interest, a downstream city is likely to be fairly secure.
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111
-PRIOR APPROPRIATION

The law of prior apprepria‘cid‘n may or may not have had its roots
in ancient or foreign systems of law, My own belief is that it did not,
LBecause the ea.’rly opinicns which applied the law of prior appropriation

‘do not show much indication that the judges were either aware of or
' sensitive to ancient or foreign law. They had immediate problems. Study
of prior appropriation is of intense importance to westerners because our
civilization depends on water, and no scarce essential of life long exists
without protection from the legal order. It is now important in the East
and Midwest, because it is being intensively studied as the need for water
law--which arises when demand outruns supply--grows., Some would say
its importance is to serve as a model to follow; others, that it is a
pattern for mistakes to be aveided.
The study of water law is also important to law's,rers because it
teaches them much about the workings and development of legal institutions.
The law of appropriation is a little over a century old. Within that century
records of decisions are far better preserved than over the earlier centuries
in which the English common law has developed from the time of William
the Conqueror. |
Three characteristics are noteworthy, in addition to the recent
~origins. First, the law of appropriation is very similar in its outline in
every state where it exists, both in its present development and in its
history. There is a unity in state water law that elsewhere has been
achieved only because the common law of England has served as an
identical pattern for each American jurisdiction. Its admirers say that
the unifyiﬁg element in appropriation is nec‘essity, a word repeatedly
emphasizéd in the 19th century American reports.

Second, there is an adaptability, clearly arising out of necessity.

The principles of law applicable to Skunk Creek and to L.ouse Creek may
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be identical, but to appreciate the law in acticn one has to be intimately
familiar with the geography, the hydrology, the social history, and often
the personality of the first judge who wrote the original Louse Creek
decree. Water law cases are hard to read, because rarely do reporters
of official decisions indulge the luxury of a published map. An ideal whter _
law casebook would include a map for each reported case, but none so far
has done so. But see the colored map in Arizona v. California, 373 U.S.
546 (1963). |

Finally, water law decisions tend to become rules of property, =

i.e., unchangeable because they are relied on in acquisition of property
titles. Water law is treated as a branch of tixe law of real property.
Real property law tends to preserv;e archaic distinctions far longer than
the bar can remember the reasons for the distinctions. The reasoﬁ is
that in real property great fortunes are invested. It is better that the
law be certain than that it be ""right'' or enlightened. In water law-—.

in the areas where appropriatioﬁ holds sway--certainty is the goal most
avidly sought.

The law of prior appropriation originated not with lawyers and
courts, but with miners and irrigators. The miners were in the Sierra
Nevada Mountains of California; the irrigators were Mormon pioneers-
in Utah., The first appellate decision recogmzmg prior appropmatlon is

Irwin v. Phillips, 5 Cal. 140 (1885), where botlh competing appropmators

were miners on the public domain.

The court had no precedents, but two principles:

1. First in time is first in right. This is familiar to all of us ,
who line up at the movies or the cafeteria, as the only orderly way of
getting in. .

' 2. The other, almost as familiar to the law as the first: Plaintiff,
in possession of any kind of property, can recqver in trespass from o::’;e‘
who injures that property, and defendant cannct defend on the ground that

the property really belonged to X, a third party. In Irwin v. Phillips,
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the miners did not own the land; the United States did. Who ''owned''
the water is a contentious matter, not yet fully settled, but as between
the two appropriators the court decided only that the first appropriator
had the better right.

~ "Next to ''first-in-time-first-in-right'' is the principle of relation
back. Water projects take time to construct. A problem arises if A
starts construction of his project first, B starts his project later but
completes it first. Who should be protected as between A and B?

The principle of lrelation back prdtectsﬁ;_, provided he pursues his
project to completion with.diligence, i.e., within a reasonable time.
Absent statutory codification, or regulation by an administrative agency,
a reasonable time must be measured in the iight of the circumstances,
the size of the project, etc.

The right is fully perfected when water is fully put to beneficial
use. It relates to the quantity of water beneficiallv used. It is acquired
by use, and it is lost by nonuse. It is thus said to promote conservation
by giving a premium to him who gets there first with the largest and most
successful plans to use water.

The second stage--and all states have followed this--is the stage
of legislative codification. It came in California in 1872 with enactment
of the Field Civil Code (David Dudley, brother: of Stephen J., Lincoln's
appointee to the Supreme Court from California, who wrote the most
significant early opinions on water law in the Supreme Court.)

The Field Code was:typical. It required posting of a notice near
the peint of diversion and recording in the county recorder's office.
Quantities appropriated were typically very large indeed--sometimes .
embarrassingly so to modern lawyers who litigate early appropriations.
The common law appropriation was not outlawed. The only penalty for
failing to Eomply with the Field Code: Priority in such case dated from

'putfing water to use, not from the date of initiating works. In other words,

compliance with the code was necessary for relation back. Of course,
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evidence of the notice and its recording was in some cases more tha,ri a
convenience, and lacking to the appropriator who merely built his dam
and ditch and used the w‘ater without leaving evidence of when he did so.

A third stage applies to most of the western states, under which
appropriations are secured by permit and license granted by an adminis -
trative agency. In California, this law was the Water Commission Act,
effective in 1914, Currently, it is administered by a three-man board,
consisting of one lawyer, one engineer, and one human being, call_ed the
State Water Rights Board.

‘ .. Application by the intending appropriator requires detailed ihforﬁia—
tion about the quantity, purpose, place of use, and works to be constructed.
The Board's permit secures the riéht to continue through construction.

At the completion, licens¢ ig granted. Even the licensé, however, is not
the source of right. The license confers a right to appropriate, which"
means, as always, putting the water to beneficial use. |

Judicial review is available. The Board has wide discretion in the
public interest to choose among applicants, or to withhold approval.

Fifty years ago this would have been an unconstitutional delegation .of
legislative power. That doctrine has pretty much given way before the
recognition (1) that legislative bodies can determine policies in broad
outline, and (2) that administrative expertise ié required for technical
adjudications which require hydrologic skill not possessed by a mere
judge.

Even courts are aided by techrical experts in California. A
reference procedure is available in water rights adjudicaticns under wilich
the Water Rights Board enters upon fact gathering, at the expense of the
parties, often long and costly. Federal courts, if they choose, may make
use of the reference procedure. It ig available in groundwater adjudif:é.tions
*ivith respect to vhich the State Water Rights Board has no jurisdiction,
unless the groundwater is flowing in an underground channel with knowﬁ

and definite limits.
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Place of use, point of diversion, and purpose of an appropriative
right may be changed, unless such change works to the prejudice of other
watér users.’ ‘Exarhple: An in-basin use, with return flow to the stream,
is converted to an out-of-basin use with no return flow. Under the
administrative system the Water Rights Board has jurisdiction to a.pprbve
or disapprove such changes.

C It is significant that the administrative system was the accomplish-
ment of a distinguished engineer, Dr. Elwood Mead (for whom Lake Mead,
behind Hoover Dam, is named), when he was State Engineer of Wyoming
in the 1890's. Generally, it is regarded as a salutary accomplishment,
“although administrative agencies are frequently understaffed in relation
to the tasks they are expected to perform.

. Example: In every jurisdiction appropriative rights are lost
through one or both of two causes: (1) Abandonment, which is the
cessation of use, plus an intent to abandon; (2) nonuse for a statutory
period, in California five years. Abandbned or forfeited water becomes .
subject to appropriation, but the program of maintaining records of
abandonments which have in fact taken place, of permits not exercised,
tends to lag where the fact-gathering and policing function is larger than
the staff available to accomplish it. Additional complications are the
existencé of riparian rights, of which there is no record, and water

rights antedating 1914,
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Iv
THE QUASI-THEOLOGICAL ASPECTS OF WATER RIGHTS--
CALIFORNIA AND COLORADO DOCTRINES

I use the term ''"quasi-theological' for several reasons, f‘irst,

courts and writers speak in terms of doctrine, and writers abonilt ""doctrine'"
tend to have deep feeling on the subject about which they write. However,
there are skeptics who are not sure that the choice of doctrine makes a.-n&
necessary difference except to deep feeling groups who become uncom-
fortable in the presence of doctrinal heresy. Also, it must be confessed,
no skeptic can prove that the choice of doctrine will not, in the-.hereafter,
make a great difference. Perhaps if did make a difference in the Pelton

*

Dam™ case, of which we shall say more later. Perhaps it did not. I

think I could rationalize any particular result with either doctrine, ‘
given a bit of leeway in how the doctrine is stated. Like most doctrines,
leeway in statement is encouraged by a rather wide body of literature
from which one can pick and choose variant statements.

Both doctrines start like the book of Genesis: 'In the beginning..."

The Colorado doctrine, which I wauld choose if forced to a choice,
goes like this: In the beginning unappropriated water was like the beasts
of the forests, and the breezes that blow. It was owned by no one. The
first owner was the first appropriator who put the water to beneficial
use.

The California doctrine goes like this: .In the beginning the public
domain was owned by the United States (no doubt about that) and its -'
ownership included ownership of the water {we should say ''water right'')
which flowed on the public lands. A series of statutes enacted by

Congress in 1866, 1870, and 1877 (all these are quoted in California

O;I'egon Power Co. v. Beaver Portland Cement Co. 295 U.S. 142 (1935),

% .
Federal Power Commission v. Oregon, 349 U.S. 435 (1955).
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which you should read) recognized the right of the pricr appropriator,
The appropriator is, therefore, a grantee of the United States. and (here
is where it is asserted to make a difference) the United States is still
the owner of the unappropriated water except where a grant from the
United States has become effective through a recognized appropriation.
- Now consider situations where it may be asserted that the choice
of doctrine did make 2 difference. X received a patent of land from
the United States, and asserts that he has a riparian right aprpurienant to

the land which he patented. The case is like Lux v Haggin, 69 Cal. 255

{1886},.-which decided that X has a riparian right. The court looked at a
statute enacted in the year of California's admission t¢ the Union which
provided that the English common law shouid be the rule ci decision, and
alsc at the finglish common law, and found that English common law
means riparian rights. The decision, 4 te 3, is the longest in the
California reports, and you may or may; not want to read it.

Of course, if ¥, an appropriator, had made his appropriation on
the public lands prior to the patent of land to X, ¥ would have, by virtue
of the federal statutes referred to in the last paragraph, an appropriative
right superior to X's riparian right.

Could the resulf have been achieved consistently with the Colorado
doctrine? Certainly, if the Colorado court had said th:ﬁ Cclorado's law
of real property, either because it incorporated English common law or
was based on criginal principles recognized in Ceolorade, gave a user
contiguous to the stream the right to use water, not dependent on use.

This is about where the Supreme Court in Beaver Portland Cement™
came out. Prior to that time a number of '"California doctrine' courts
had treated water rights as a question of federal law, resiing on the

construct’i‘on of the Desert L.and Act of 1877 and related legislation. The

mCalifornia Oregon Power Co. v. Beaver Portland Cement Co.,
295 U.S. 142 {1935).
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Court, in a somewhat muddy opinien, said (1) that the appropriator at
least as of 1877 had an appropriative right, but (2) this was a matter
for each state through its courts or legislature to decide. There may

have been some backtracking on this conclusion in Pelton Dam, at least

if that case is read as deciding that the Federal Power Commission's
licensee possesses not only a righf to build Pelton Dam on federally
reserved lands, but also a water right. Even that backtracking, however,
assuming that the FPC's licensee has a water right, applies only to

cases where the United States, its licensee, or grantee, asserts rights.
At least since Beaver™, the %tates have been free to decide for them-

selves how water rights as among their own users, not licensed by the

‘United States, are to be adjusted,

{This, of course, is subject to a constitutional limitation in the due
process clause of the Fourteenth Amendment. A property right, once
created, cannot be destroyed without due process of law, which genéraily
means necessity of condemnation and the payment of compensation.

This, again, is subject to inroads of indefinite extent: Under the police
power, states can regulate how property shall be used. For example,

a zoning ordinance may prohibit a brickyard from operating in the heart
of a city, and this may impair property values without constituting a

taking of property for which compensaticn must be paid. ).

x
See United States v. Rio Grande Dam & Irrigation Co., 174 U.S.
690 (1899), which foreshadows Beaver.
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v ,
A COMPARISON OF WATER RIGHT SYSTEMS

Having disposed of the doctrinal underbrush in a way that would be
unsatisfactory to most of my meticulous comrades zt the bar, we {i.e. ,
we engineers) can approach the question of comparing riparian and
appropriative systems. DBoth have their advocates. Even the advocates
tend to be criiical of details. Comparison requires locse generalization
that frequently cverlooks sharp differences that exist fom one state to
another. -

Even the process of comparison requires this word of caution.
"Vested rights'' cannot be altered without pa;,yment of compensation. The
definition of '"vested rights'' is ''rights which cannot be aitered."

The ''"due process clause'' is 2 high level abstraction which cannot be
‘captured in a single verbal formula. It is and will prabably always be a
fluid concept depending on the prevailing judicial concept cf abstract
fairness in its. relation to prevailing conditions. Moreover, like every
other constitutional doctrine, it only sete limits, and does not tell us
what the law should be within those limits,

We frequently give voice to generzlizations wiich begin "The United
States can...' or "The State can...' Always make this distinction: Does

the speaker mean that the United States can, with the aid of a statute,

or does he mean, the United States can, without the aid of a statute?

The difference is vast, Without some kind of statute there wouldn't even
be a Secretary of the Interior, or a Secretary of Agricauiture to argue
with,

Riparian and appropriative rights have two basic points of
similaritj}:

1. Both kinds of rights relate to waters in a water course.
Vagrant waters on the surface of the land are probabiy free for the use

of the landowner., Percolating groundwatex, not in an underground
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stream, may, depending on the jurisdiction, be subject to a different
set of rules,

2. Both rights are usufructuary. That is, they constitute a right
to the use of the renewable resource, and not a right to water as personal
property. The water will become personal property whenAbottled, and
perhaps before when reduced to possession in pipes. It will then be
subject to sales, to theft, etc., like other personal property. This can
be the result of the exercise of a water right, hut it is not the water
right--real property--about which we are concerned.

Now the contrasts:

Riparian Appropriative
1. Place of use On riparian land Anywhere in the
in watersred jurisdiction

Based on social utility, the advantage here is to the appropriative
right., Water must be used where it is most needed. Civilization can-
not exist clustered on a river bank, and to attempt to so locate it would
advantage neither civilization nor the river's environs. Of course, owners
of riverside property become embittered watching water which mus* flow
by to downstream appropriators, but appropriat‘ion does in the economic
procesgs give some consideration to location. Other things being egual,
water is likely to be first appropriated where if can be used without
expengive pumping or aqueduct costs, and where it will produce the most
net beneﬂt.

Riparian. Appropriative

2. Priority date no yes

. The riparian right is correlative with that of other riparians. This
means a balancing of needs, and a decree typicaily stated in 2 percentage
of flow. It has a sound of fairness and equity, but gives half a right to as
much water as one needs.

Appropriators allocate shortages in inverse order of priority. The

newest proposing appropriator can ascertain the quantity of water already
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committed, can calculate the probable future water supply, and determine
whether to risk a new project, and if so, of what size, and for what
purpose. What losses will be encountered if there are {(a) sometime, or
{b) frequent shortages toc his project?
Caveat: Rights for Indian reservations recognized in Arizona v
California, 373 U.S. 546 (1963), are like riparian rights, attaching
only to Indian lands located within the basin, * based not on use but on
needs of the irrigable scil, but they have priority dates: the date of
creation of the Indian reservation by statute, treaty, or executive order.
Riparian . Appropriative
3. Fixed and definite quantity no | yes
Riparians must balance their needs against those of other riparians,
who may hereafter desire to use water, against changing needs in
relation to competing needs. The appropriator gets a right to a stated
quantity of water, a kind of certainty essential to most large or small v
project planning. |
Riparian Appropriative
4. Right to store no ' yes
The riparian right is a right to natﬁral flow. The appropriator
may appropriate for storage and later use, regulating the natural flow.
Storage is essential to maximize use from streams, all of which are
both seasonally and cyclically erratic in flow.
Riparian Appropriative
5. Transferability no yes
The riparian can be estopped to protest a purported transfer, but
the device is ineffective unless the distant user buys out all riparians :
likely to protest. Transfer is essential to creation of an economic market
for water rights, for building new projects where new, i.e.’, unappropriated

water is available.

*In Arizona v. California, the United States withdrew its claim to
water rights for three Indian reservations in Coachella Valley outside
the Colorado River basin.
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Riparian Appropriative
6. Municipal right - no yes
A municipality cannot acquire a riparian right, which inheres in
the ownership of land. A city can have riparian rights for city owned
real estate, but not otherwise. Municipal use requires an appropriative
water right. This is probably the earliest point at which riparian
principles give way to sheer necessity.
Riparian Appropx;iative
7. Prescription ) yes no
A downstream riparian right can be prescripted by an upstream
user. An appropriative right, under a modern administrative statute,
should not be prescripted. Prescription is desirable where riparian
rights exist, because it mitigates the uncertainties to some extent
when a statute of limitations has run.
Riparian Appropriative
8. Expert administration no yes
Theoretically, riparian rights could perhaps be administered by a
State Engineer or Water Rights Board. This has not been achieved.
What is there to administer when the rfight relates to the quantity that
may be needed in the future, balanced against other unknown future needs?
Riparian Appropriative
9. Flexibility ? ?
Arguments can be made in favor of either system in terms of
flexibility. Appropriative rights have flexibility because once a quantity
has been fixed, reallocation can more readily be achieved than when the
réallocation right is unknown and unknowable. Riparian rights have
flexibility in that needs are balanced against competing needs, and
changing conditions can be accommodated. Moreover, under a riparian
regime, decisions tend to be put off, and water right problems are of

a kind which most people are glad to delay in resolving.
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VI
FEDERAL-STATE RELATIONS

There is one aspect, the most important aspect quantitatively, of
federal-state relations to which we shall make only passing reference:
securing federal funds for local or state projects. This is pei’plexing,
but it offers no water ’rights problems. Constitutional problems were

solved in Massachusetts v. Mellon, 262 U. S, 447 {1923).

In that case, the Court dealt in a single opinion with a suit by
Massachusetts and a suit by a Mrs. Frothingham to prevent the Secretary
of the Treasury from spending in administration of the Maternity Act
which offended Massachusetts sensibilities. Held: (1) a state has no
standing to protect its political rights or its citizens against the operation
of a federal law; (2) a taxpayer's interest in expenditure of public money
is too remote to give the taxpayer standing to enjoin the expenditure.

Hence, the Court could not reach the issue of constitutionality.

As of 1923, constitutionality of the act was doubtful, had the question
been reached. As of 1965, I opine that it would probably be covered by
the general welfare clause of Article I, section 8. * See the Gerlach
case, previously discussed. However, 'the issue is stili generally out-
side the range of constitutional challenge in the courts.

The starting point for this discussion should be the Supfemacy
Clause which is clear, unchallenged, and unchallengeakle:

This Constitution, and the law of the United States
which shall be made in the pursuance therecf; and all treaties
made, or which shall be made, under the authority of the
United States, shall be the supreme law of the Land; and the
judges in every state shall be:bound thereby, anything in

“1'The Congress shall have power to lay and collect taxes, duties,
imposts and excises, to pay the debts and provide for the common defense
and general welfare of the United States;...''

Cf. Amendment 10: ""The powers not delegated to the United States
by the Constitution, nor prohibited by it to the States, are reserved to the
States respectively, or to the people. " '
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the Constitution or law of any State to the contrary notwith-
standing. ' Art. VI.

It is my own view that the United States could (some would disagree)
constitutionally enact a water rights law for the United States. It would bte
quite an undertaking. The project would predictably meet with negative
enthusiasm in every federal agency 'except perhaps the Department of
Justice which of course would have no admiristrative responsibility for a
federal water rights law,

The states, Particularly those with long standing water problems,
have carefully evolved water rights laws. None of the laws are perfect,
but they are in the process of irnpr.ovement. Hence, there is no necessity
for any real clash between feder:al and state governments. Yet dispute
has waxed hot for many decades. Demand for iegislation by Congress
has been expressed by the National Association of Attorneys Generéi on
repeated occasions--the most recent in Tune, 1965, when the Asscciation
approved a resolution by Attorney General Thomas C. Lynch of
California (Dem.) favoring S. 1636 by Senator Kuchel {Rep.) and others
(Rep. and Dem. ) in the 89th Congress. .

What is this shooting aBout?

(1) Compensability of water rights taken By the United States which

relate to waters of navigable streams. The states say these rights should

be compensable. Justice Department la,v:vyers disagree.

This much is clear. The United States has a navigation servitude
arising from the Commerce Clause of the Constitution, * which permits
it to utilize navigable water for purposes of navigation without compensation.
Most streams in the United States are today legally navigable.

Suppose a project is not for navigation purposes, but Congress
nevertheless says it is. . Congress got in the habit of so saying when
congressional power under the Commerce Clause was extremely limited
on dry land. Congress lacked power even to forbid child labor in a

factory manufacturing goods for interstate sale and shipment. So,

sk l .
Art. I, § 8, cl. 3: '""The Congress shall have power...to regulate
commerce with foreign nations, and among the several states, and with
the Tndian Tribes:...."



110

Congress recited in many acts, like the Boulder Canvon Preoject Act,

that the act was '"for the purpose of controlling the floods, improving
navigatioh and regulation of the flow of the Colorado River.' In fact,
Hoover Dam ended possibilities of commercial navigation on the Colorado,
had any earlier existed.

Arizona challenged the Secretary of the Interior's right to build
Hoover Dam on the river between Nevada and Arizona, on riverbed lands
belonging to the two states. The Court, speaking through Mr. Justice
Brandeis, upheld the Secretary's authority under the statute, invoking the
power of Congress under the Commerce Clause over navigable waters:

{1) The river is legally navigable,\ as the Court would judicially
recognize despite Arizona's allegations to the contrary.

(2) To the Arizona charge that the congressional recital of purpose
was ''a mere subterfuge and false pretense' because consumption of the
water contemplated would destroy the navigable capacity of the river,
the Court said: ''Into the motives which induced members of Congress
to enact the Boulder Canyon Project Act, this Court may not enq_uire. .«
As the river is navigable and the means which the Act provides are not
unrelated to the control of navigation, ...the erection and maintenance of
such dam and reservoir are clearly within the power conferred upon
Congress. " |

Arizkona v. California, 283 U.S. 423, 455-56 (1931},

In the trial of the fourth Arizona v. California case, 373 U.S. 546

(1963), Arizona was joined by the United States in a contention that would,
if upheld, have ended every water right from every navigable stream in
the West: (1) The right to appropriate rests upon the Desert Land Act

of 1877 (see Beaver Portland Cement case, supra), and (2) that act in

its terms applies to water ''not navigable.'' This sweeping contention
rather dropped from sight after California proved that the Secretary had
expressly approved thousands of desert land patents on the basis of éroved
appropriative rights under state law from the navigable Colorado and‘ other

navigable streams. However, the contention may be heard from again,
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In United States v. Twin City Power Co., 350 U.S. 222 {1956) {5-4

decision), the Supreme Court decided that the United Statep could con-
demn a power site on navigable waters paying compensation only for the
land valued without referepce to its location on the navigable stream.
This was upsetting, since the same doctrine would seem to permit
condemnation of an irrigated farm served by water from the Snake or
the Sacramento riversgy paying the farm only desert land values--
essentially zero. {However, note that the power site was not developed,
a ground of distinction that should be good for more than one vote from
the Court.}

In United States v. Gerlach Livestock Co. 339 U. 8. 725 {1950},

the Court held that despite the recital of what it called a ""fictional'!
navigational purpose, the United States in the Central Valley Project
reclamatic;n legisiation had intended to prcvide compensation to ocwners of
riparian rights, and hence, the constitutional issue of whether Congress
might have denied compensation for these rights was not reached. Mr,
Ju;tice Jackson strongly implied that no such constitutional power exists.
Mr. Justice Douglas disagreed with respect to the constitutional issue,
but joined in the result because he had satisfied himself by examining the
administrative practice of the Bureau of Reclamation in making appropria-
tions for its projects, regardless of the navigability of the water source,
that Congress intended to recognize compensability of the rights it authorized
the United States to take. |

The solution: S. 1636, 89th Congress.

"Sec. 3. No vested right to the diversion, storage, or use of any
‘waters, navigable or nonnavigable, acquired under the laws cf a State
;and recognized by the laws in force as of the effective date of this Act
in that State as being éompensable if taken or used by or under the
authority of the State, shall be taken or used by or under the authority
of the United States without just compensaticn. 'Vested Right' shall

mean either (1} an appropriative right initiated in accordance with the
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general laws of the State applicable to the appropriation of water rights,
which has been exercised either by the cormmencement of actual diversion,
storage, or use of water, or by the cornmencement of construction of works
for such purposes, and which is thereaftér maintained with reasonable
diligence in the completion of such works and application of water to such
purposes, or (2) a riparian, overlying, or pueblo right, to the extent
that such laws of the State recognize such rights, or (3) a prescriptive
~right or any other water right to the extent that water has been put to
beneficial use. "

A key word in the foregoing is “general laws of the state.'' The - :
intention is to prevent the states from getting away with what was attempted

in United States v. Grand River Dam Authority, 363 U.S., 229 (1960;,

where the Oklahoma Legislature sought to create, by a special law, a
compensable right needed by the United States to construct a project which
Oklahoma was anxious to get. The Court of Claims awarded compensation;
the Supreme Court unanimously reversed, in an overenthusiastic opinion
which indicates that section 3 is probably much needed.

(2} The appurtenant right attached to lands reserved from the
public domain is a second major cause of concern. In the Pelton Dam

~case (Federal Power Comm. v. Oregon, 349 U.S. 435 (1955}, the Court

sustained the right of the FFPC's licensee to build a dam on a nonnavigable
stream over the protests of the State of Oregen which was interested in

preserving anadromous fish. ® Reasoning followed that in Beaver Portland

Cement, with this difference: Since the abutments of the dam were on an
Indian reservation a,nd a long reéerved power site set apart from the public
domain, the Desert L.and Act was not applicable. That act applies only
to public‘ lands open to entry.

Given a broad reading, this decision might permit the United States

to declare that every appropriation of water initiated since a national

e
The FPC required the licensee to spend a substantial sum on fish;
whether these expenditures saved the fish, I do not know.
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forest was set aside from the public domain is subordinate to the United
States right to the water ""appurtenant'' to the forest. This is all right,
perhaps, if only modest forest service purposes are served, but quite
disastrous if the United States wishes vastly to broaden the purpose for
which the water is used, perhaps to use it elsewhere than on forest lands.
The United States claimed such a right in the Fallbrook litigation, where

it wanted to use such water arising on the forests for a recently acquired
Marine base site at the mouth of the river. The United States lost

because of a stipulation, but the next time it is unlikely that the Government
will stipulate that state law prevails. Query: what result then?

Solution: Section 1 of S. 1636: '...the withdrawal or reservation
of su:fveyed or unsurveyed lands of the United States, heretofore or here-
after made, shall not affect any right to the use of navigable or non-
navigable water acquired pursuant to State law either

"{1) before the establishment of such withdrawal or reservation, or

""{2) after the establishment of such withdrawal or reservation,
unless, in the latter event, a Federal statute, or an officer of the United
States authorized to make such ;a, withdrawal or reservation, shall have
promulgated the purpose, quantitir, and pfiority date of the water right
reserved to the United States or otherwise established under its own laws,
and such promulgation shall have antedated the initiation of the conflicting
right under State lawr; provided,; That if such promulgation shall be-made
otherwise than by an Act of Congress, if shall not become effective until
sixty Eday‘@s after it shall have been published in the Federal Register
and transmitted bty the head of the department having jurisdiction of tke
ljands affected to both Houses of Congress {counting only days on which |
both Houses are in session); and it s:hall be vacated if disapproved within
said sixty days by resolution of the Committee on Interior and Insular
Affairs of either House. "

Thé proviso is a suggestion from the Honorable Harvey O. ERanks,

former Director of Water Resources of the State of California, and a
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stout supporter of S. 1636 and its predecessor in the 88th Congress,

S. 1275. I understand that Senator Kuchel favors the amendment. Purpose
of the amendment is to prevent an overambitious declaration by an executive
ofﬁcial that all the water of Louse Creek is hereby reserved.

{3} A third major purpose relates to inverse condemnation, i.e.,
compensation after seizure and taking, Section 4 provides that water
rights compensablé under section 3 (quoted above) shall be acquired by
the United States only by initiation of proceedings to condemn. This
would prevent inverse condemnation. However, if the United States
should nevertheless take a water right without initiating a judicial proceeding
(or a negotiated purchase), the statute of limitations shall not run against
the water right owner's claim to cbmpensétion.

The purpose is to deal with the following kind of pro’blenﬁ. A dam
1s built on a river, the effect of which on the regimen of the stream or
underground water bodies may be uncertain for many years. If the dam
is later discovered to have interfered with the flow of the stream to a user
who has a water right, he might, without the profection afforded by this
section, have lost his right to compensaﬁon before he could discover the
taking had occurred. v | .

A final provision of section 4 makes clear that the bill is not intended
to authorize injunctions against the United States except to the extent that
they are now available prior to enactment of S. 1636,

Note that section 5 contains a numbér of significant disclaimers.
Subsection (1) preserves section 8 of the Reclamation Act of 1902, Sub-
section (2) disclaims .any interferience with treaty obligations of the
United States. Subsection (3) disclaims any alteration of the 160-acre
limitatio‘np quieting an apprehension expressed by opponents of the
predecessor, S. 1275. Subsection {4) disclaims interference with any
interstate compact or judicial decree, or any Indian water right, any water
Etight of other than the United States, any water right of the United States

exercised by use prior to the date of enactment, or any right by the United



States under authority of any present or future act of Cbngress or state
law when initiated prior to acquisition of a competing right by others,
or the public power preference clause.

Final consideration of the problem requires a look at section 8 of
the Reclamation Act of 1902, It provides:

Nothing in this act shall be construed as affecting or
intended to affect or to in any way interfere with the laws
of any State or Territory relating to the control, appropria-
tion, use, or distribution of water used in irrigation, or any
vested right acquired thereunder, and the Secretary of the
Interior, in carrying out the provisions of this act, shall
proceed in conformity with such laws, and nothing herein shall
in any way affect any right of any State or of the Federal
Government or of any landowner, appropriator, or user of
water in, to, or from any interstate stream or the waters
thereof; Provided, That the right to the use of water
acquired under the provisions of this act shall be appurtenant
to the land irrigated and beneficial use shall be the basis, the
measure, and the limit of the right.

The provision of section 8 with respect to waters of an interstate
stream was described by Mr., Justice Van Devanter as arising from a

congressional desire to leave the issues in Kansas v. Colorado, 206

U.s. 4’5 (1907), pending beforefhe Court in 1902, unaffected by the
Reclamation Act. See Wyoming v. Colorado, 259 U.S. 419, 463 (1922).

The proviso indicates that Congress was not doctrinaire in its
attachment to state law: (1) Water right should be appurtenant to the
land, and‘ (2) should be confined to beneficial uge. Both provisions
apply as federal law rega,rdle’ss of what state law might say on these
subjects. Query, howeve‘r, what ""appurtenant'’ means.

| Judicial decisions have further limited the effect given to the
;apparently broad command of section 8 that water rights for a reclama-
tion project shall be écquirea under state law. Problems are ably
discussed by Dean Frank Trelease, '"'Reclamation Water Rights, ' 32

Rocky Mt. L. Rev. 464 (1960). See also his essay in the 1963 Supreme

Court Review (a hard cover book published by the University of Chicago

Press), entitled "Arizona v. California: Allocation of Water Resources
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to People. States, and Nation."

It has been determined, for example, that the right acquired by
hz United States through condemnation ''is merely to leave to the state law
the definition of the property interests, if any, for which compensation

must be paid.'" Fresno v. United States, 372 U, S. 627, 630 (1963).

Reservations in California statutory law, in favor of area and counties

s
L

Fto

of origin, do not inhibit the United States in the watex right it acguires.

€]

a
See also United States v. Ivanhoe Irrigation Dist. . 357 U.S. 275

{1940}, which held that section 5 of the Reclamation Act, which prescribes
the 16G-acre limitation, prevails over the countervailing restrictions
which the California Supreme Court discovered in California law, and

despite any contrary implications from secticn 8.

Sovereign Immunity

The major area of federal-state difficuity left untouched bv S, 1636
is sovereign immunity. Thie is probably ascribanle to a desire of.the
sponsors to achieve what they can, without foundering on an attemrprt io
achieve the politically impossible.

Sovereign immunily stems from the nction that ¢iie King can do no
wrong. It has been pointed cut that, realistically aprlied to the United
States, this netion should ieaa to the conclusicn that the wrong done by
the Bureau of Reclamation to John Smith was not the acr of the ever
right-decing sovereign, but the ac® of an cfficial whe siaouid be subiect
to suit because he did a wrong not at the will of the scvereign.

Socvereign immunity has caused many lawsuilts to come a cropper
without reaching an adjudication of the merits. E.g., Arizona v.
California, 298 U.S. 558 {1936), where Arizoné was denied an opportunity
to present her grievance against six other states for adjudicatien because
(1) the United States was an indispensable party, and {2) covered by

sovereign immunity. In Arizona v. California, 373 U. 5. 546 {19263},

)
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the Attorney General of the United States decided to intervene, and thus
conferred jurisdiction on the Court.

Should this power of decision rest in the absolute discretion of a
federal official, and if so, should that official be the United States Attorney
General? His job description rhakes him, by definition, ‘the nation's
top lawyer, but there is nothing in the 1ega1 education of most lawyers,
or the political education of most Attorneys General, that gives any
assurance that this decision will be appropriztely ynade. The Department
of Justice is an agency somewhat remote from problems of natural
resource development. Better choose the Chief Hydraulic Engineer of
the U.S. Geological Survey, who is the federal father of waters, but it
is doubtful that any incumbent would want the responsibility.

On the Rio Grande, Texas, New Mexico, and Colorado either
settled or thought they had settled their problem by compact. Years of
litigation by Texas to enforce the compact came to nothing when the
Supreme Court, without opinion and after tivo references to a Special |
Master, dismissed the complaint because of indispenéability of the

United States. Texas v. New Mexico, 352 U.S. 991 {1952). Moral:

In negotiating a compact which;:nay require judicial enforcement, and
with reference to wilith the United States has interests perhaps (thi:s; is
always a difficult question) making it indispensable. Congress should,

in the act conferring the constitutionally required consent to the compact,
waive sovereign immunity.

Sovereign immunity is wajved for ordinary state and federal
litigatiori not in the Supreme Court's original jurisdiction by the McCarran
Amendment of 1952, 66 Stat. 560, 43 U,S.C. sec. 666 {1958). This .
Etatute has, however, received a narrow construction and may apply
only to a general adjudication of all rights on a stream, not to a suit
between two parties. The problem is discussed in Trelease, ''Reclamation

Water Rights, ' op. cit. supra.
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Conclusion

Issues related to S. 1636 are both political and legal. The major
problem of proponents of the legislation is to preserve it from its friends
who sometimes (a) overstate the '"crisis' which calls for such legislation,
(b) overstate the extent of what will be accomplished by such legislation,
and (c) confuse it with a constitutional amendment.

Overs~tating the crisis exacerbates the problem. Ir fact, 5. 1636
as now drawn will not change the present law very much, if at all. It is
important to recognize this, befm;e bench and bar are wrongly persuaded °
that state water rights have indeed been wipéd ¢ut. Repeated exaggerated

assertions may make it so. In fact, all that needs wiping out are repeated

assertions of the Department of Justice (see, e.g., Nebraska v. Wyoming,

325 U.S. 589, 611-13 (1945} (U.S. owns all unappropriated water), which
the Supreme Court has not yet accepted.

What would be accomplished by S. 1636 is salutary, but not earth-
shaking, a fact which should be brought home to the opponents. The
Department of Justice would be in an unenviable position if it established
that the United States ""owns'' all unappropriated water, since the United
States lacks laws to effectively administer that resource.

Confusion with a constitutioﬁal amendment is apparent whenever
opponents or proponents suggest that powers of the United Sté.tes would

be dangerously limited if S. 1636 were passed. Powers of Congress

would not be limited at all, and most projects in which it will make a
difference are built under special legislation in which Congress would
remain free to follow or reject any principle or precedent established

by S. 1636,
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VII
UNDERGROUND WATER

The historic common law notion, before the Wright Brothers and
before vast exploitation of underground water resources, was that every

man owns his land to the center of the earth, if not beyond, and to the

heavens above. Acton v. Blundell, 12 M & W. 324 (1843}, in harmony
with this principle, decided that the right to pump water f:l**om beneath
one's real estate is unlimited, urless the pumper acts only for the
purpose of malicious i:njilry. . The view hé.s some following in the United
States. |

Conversely, a number of western states have decided, "eif'.l;ier Ty
judicial decision or by statute, that ground‘Wéter is subject to appropriztion
as is surface water. The State Engineer of Utah, for example, adminicters
groundwater rights just as he does surface water rights. This is
desirable. Groundwater, whether ''percolating” cr'nat is likely to be
inextricably interconnected _With-a surface stream. Some groundwzater
basins feed surface streams; some are fed by surface streams. A
typical condition finds basins sometvimes ieeding, sometimes fed by
surface streams.

The California law distinguishes between percolating water and
underground water flowing in a known and defined channel. Engineers
are unhelpful, as are geologists, in deciding which is which, In fact,
they say the distinction mzkes no sense. Purden of proof is on the pariy
asserting that water from the underground comes from a2 stream.

Katz v. Walkinshaw, 141 Cal. 116 {1902), rejected the English

view with respect to percolating wzters. It held that competing purapers
from an underground basin are subject to the doctrine of reascnable use,
which is indistinguishable from the doctrine of corvelative rights
applicable to adjuét rights of competing ripariar users, The case

demonstrates that the Court had learned something since deciding Lux
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v. Haggin, in 1886, where it decided that the 1850 act sdopting English
common law imported riparian rights. This 1850 act did not import

Acton v, Blundell, because its rule was clearly not adaptable to condi-

tions of water scarcity.

Pasadena v. Alhambra, 33 Cal. 2d 908 {1949), established the
major prevailing method by which groundwater rights are secured in .
California. Each user of groundwater from an underground basin is,
to the extent he contributes to an overdraft on the supoly, a prescriptor
against every other user. Hence, overdraft is determined. A reduction
in total uses is generally made to eliminate the overdraft, and users are
cut back proportionately.

The rules are complicated in their application. Determination of
the facts~-how much is the overdrafi, what are the cuntours and limits
of the basin--are even more complicated. The expense of litigation--with
a disproportionately large share going to tthe engineering and hydrologic
specialists--is sufficiently large that settlements are encouraged., The
real issve in a2 number of such adjudications is to determine how the
cost of importing water from the Colorado or nortnern California shall

be shared,

Another criticism of Pasadena v. Alhzmbra is that prescription

is a technically inappropriate doctrine., It requires open, notoricus,
continucus, and adverse possession of a claim of right for the prescriptive
period--five years in California. Pumping groundwster from one point
in a basin many square miles in su:face arez cannot well be described
in these terms. The prescriptee does not know he is being prescripted
against if he is uninformed about the pumping cor the fact of the overdraft;
he does not know the extent until a complicated hydrologic study has been
éompleted,

However, necessity is a mother of law, and this doctrine has
produced progress in permitting the developmeut of water resources:

Perhaps it has produced overdevelopment. since a right depends on the

,



extent of use during the critical period. The tendency of water users to
use cheap groundwater in preference to expensive imported water is
accentuated.

Ancther difficulty deserving attention stems from the fact that in
southern California, as in many other areas, imported water is the
concern of one public agency. Groundwater is the concern of other
public agencies created to buy imported water {rom revenue produced
by taxation or pump taxes. For many years pumping continued unabzated
because groundwater is relatively inexpencive, despite the hazard of
salt water intrusion from resulting cverdrafts. Capacity in the )
Colorado River Aqueduct was unused for nearly two decades, simply
because groundwater was cheap.

One soluticn is a public agency which will manage and cont=ol hoth

teen pereussively argued that

surface and groundwater suppiies. It has
this is essential to maximum utilization of ‘he total resource and
scientific management of the groundwater basins.

Federal claims complicate the groundwater picture, zs they do the
surface water situation. Wise laws passed b the states, or by local
agencies, must be adapted to the physical and econcmic situation of the
localities,. There are no federal laws in existence, The federal govern-
ment resists groundwater contrcls ©y states and localities. A federal
groundwater law sufficiently adapted to local conditions te be useful is
not within the realm of realistic possibility,

I suspect that hydrologic science--~-or at lezast hvdrologic information--
has not sufficiently developed to permit a truly scientific groundwater
law to be written. ''Safe annual vield' is a concept which is hard to reduce
to satisfactory definition, Even when defined, quantities are hard to fix.
Even when fixed, what to do about overdraft is still subject to divergent
answers in different basing. In some situations, perhaps overdrails |

should be encouraged, where large supplies are available for mining,

and natural replacement is minimal. Extension of federal income tax
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depletion allowance to this type of mining may make this a welcome
solution in some areas. Not, of course, if "mining' is the only fore-
seeable prospect for an industrial complex.

It is often assumed that overdrafts should be avoided except where
replenishment possibilities are insignificant, and water must be mined
cr not used at all.- This is not necessarily so. Economies have been
built on overdrafts and have developed sufficient economic resources to
be able to afiord expensive developments of imported water. Most often
this takes place in unplanned fashion, but who is to say that deliberate
planning to this end is not desirable. - The risk is that miscalculation may -
result in exhausting groundwater supplies before replenishrnent can take |
place, but planning can come closer to avoiding that catzastrophe than an
absence of planning.

The exchange principle is commeon to both surface and underground
water rights. It is more often ﬁsed, perhaps, in groundwater development.
The underlying premise is that the water right is a right to water, not
water from a particular source. Hence, a possible solu.ticn‘to a
controversy is to let those with the best physical access to groundwater
pump more than their legal share and tc make the others whole by
an alternative source of surface water at the same price as the ground-
water.

Groundwater law varies more, from state to state, than the law
relating to surface streams. This is true with respect both to the
substantive rules an‘d their administration. Hence, we shall not attempt
in the limits of our time to follow them in detail. Rather, thinking aloud,
we leave one generalization.

When the water flows from beneath the surface of the soil, there
is the greatest fact uncertainty with respect to where it comes from, how
it is replenished, and how other users are affected by one user's with-
drawals, Fact uncertainty makes for uncertainty in the rules, and

therefore it is not surprising that we find more uncertainty akout the
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rules in respect to groundwater law than we find with surface water law.
This generalization-is both an apology and a challenge. Before
lawyers can be criticized unduly for the results, engineers,. geologists,
and related specialists will have to achieve more in the way of producing
adequate data without costing the average litigant a fortune--or leaving

him too poor to compensate his lawyer.
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VIII
INTERSTATE WATER LAW

No American state corresponds perfectly with the boundaries of a
river basin. Iam not sure that it would be a good idea if one did. There
would be one advantage, of course: The water destiny of such a state
would be in its own hands. It could at least inventory its own resources
without a legal divining rod.

One great disadvantage would accrue if all states were coextensive
with the boundaries of a river basin. 'There would be no transbasin g
diversions under the legal institutions that existed until 1963. Until
1963, the interstate law of intrastate streams was entirely encompassed
by a case captioned Hudson County Water Co. v. McCarter, 209 U.S.

349 (1908), affirming 70 N.J. Eq. 525, 61 Atl. 710 {1905); 70 N.J. Eq.
695, 65 Atl. 489 (1906). (This is a bone I throw to the eastern Professors

who are sick and tired of western cases. )

Hudson County Water Co. was a New Jersey corporation which
made a contract to provide water from New Jersey's navigable Passaic
River to Staten Island and to the Borough of Richmond in New York. This
was an intrastate stream, or at least a stream not shared by nature with
New York except through the ocean. (Current pollution legislation
pending in the Congress might define it as interstate since it is a tributary
to the ocean, but I regard that at best as legal fiction.)

The legislature did not like this development. By statute it
directed its Attorney‘ General, Mr. McCarter, to put a stop to this pro-
pcsed enterprise. McCarter did so, with a great show about how essential
the Passéic is to New Jersey. McCarter pulled out all the stops except
the cliche that a river is more than an amenity, it is a treasure, because
this éliche hadn't yet come from Mr. Justice Holmes' facile pen.

McCarter persuaded the New Jersey courts. Then the Water Company

took him to the Supreme Court. The Supreme Court took note of McCarter's



forensic endeavors, but said the exercise was unnecessary. It was
persuaded by McCarter's cause withput getting inte any justification for
New Jersey's attachment to its river: '"The constitutional power of the
State to insist that its natural advantages stall remain unimpaired by
its citizens is not dependent upogx:lf any estimate cf the extent of present
use or spgculation as to future needs.... The State finds itself in
possessién of what all admit tc:‘;ze a great putlic good, and what it has it
may keep and give no one a reaéon fgr its will.” 209 U.S. st 357,

There were dissents by Jﬁsticés Harlan snd Field, which suggest
limits to the doctrine. Théy thought that the New Jersey statute which
forbade export of New Jersey w&per by means of pipes or ditches offends
the Commerce Clause. Doubtless, they wou!ld have had more suppafteris
had the prchibition against export covered water in boiiles, either pure
or mixed wifh flavored or fermented etfervescence. And as a personal
hunch, the dissenters would probably have commanded a majority if the
New Yorkers had come to rely on existing exporis of New Jersey watex,

In Pennsylvania v. West Virginia, 262 U.S, 553 {1923), some yearse

later, the Court held that West Virginia might not prefer its cwn citizeus
by forbidding export of West Virginia naturzl gzs on which citizens of
sister states had corﬁe to depend. Holmes, 7., dissented.

Interstate streams zre anviher mauiter when ‘he claimant is 2lsc a
state with access to the stream. (So élso, concelvably, may bé exports
of intrastate water for irrigatien, becsuse Holmes in McCarter's case
said: ”Thé problems of irrigation have no pluce here.' 209 U.S. a2t 356.
I think this rhay be dismissed as Holmesian jndicial caution--a reminder
that the Court does not decide cases not before it. If you disagree, you
}nay indulge in the intellectual exercise oi articulating a reason why
exports of intrastate irrigation water are permissible, agzinst the will
of fhe state of origin, but exports é)f municipal water may be forbidder. )

We now turn to interstate streams. Prior to 1963, there werse two

methods of resolving interstate controversies: (1) An adjudication in
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the original jurisdiction of the United States Supreme Court; (2) inter-
state compact, which under the Constitution requires the consent of
Cengress.

Arizona v. California, 373 U.S. 546 (1963), decree, 376 U.S. 340

(1964), provides an excellent vehicle for an exploration of these devices,
as well as the innovation in that case which held (1) that Congress may
allocate the waters from an interstaté stream, and (2) may delegate its
powers to do so io an executive official.

The Colorado River controversy had-its roots as a local problem
when the Colorado River, shortly before the San Francisco fire, broke 4
away from those who were diverting water to irrigate Imaperial Valley in
California., The river threatened to create a great fresh water lake in
the area below sea level which constitutes the Imperizi, Coachella, and
Mexicali valleys. It was restored to its course into the Gulf of California
only after heroic efforts, and only after the Southern Pacific Railrocad
became the owner of the major eciuity in the works. The San Francisco
{ire almost, but not quite, derailed the effort,

The problern was continuing. So was the attenticn attracted to
Imperial Valley. Silt deposition in the channel made constantly more
difficult the task of confining the river to its course. The natural flow,
concentrated in the spring, was cverappropriated in seasons of summer
irrigation need. A wider proolern was in the great power and water
resource of the Colorado being wasted. Waste could be prevented only
by a great multipurpose dam, such as was finally built during the Hoover-
Roosevelt administrations.

" Construction of the creaI;y legal machinery for Hoover Dam was a
“tar more difficult task than the efficient engineering. First, upper basin
fears of Colorado, Wyoming, Utah, and New Mexico created implacable
oppesition from those states. A dam would permit appropriation of the
entire regulated flow in the lower basin, to the prejudice of their hoped

for future development. These fears were fully reclized when, in 1922,
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the Supreme Court applied appropriation across state lines in a suit by
Wyoming against Colorado over the Laramie River. Wyoming v. Colorado,

259.U.S. 419 (1922),

An attempt to quiet these fears resulted in the Colorado River
Compact, negotiated in 1922, It is the first interstate river compact.
Efforts to divide the river among seven states failed. Secretary of
Commerce Herbert Hoover achieved a compromise--in essence to divide
what was then thought to be only a part of the water between upper and
lower basins, divided at Lee Ferry in northern Arizona. V

The Compact in Article III (a) alloéated 7.5 million acre-~feet of

beneficial consumptive use from the Colorado River system, defined .as

main stream and tributaries, to the upper and lewer basins respectively.

In Article III (b), it gave the lower basin an additional one million
acre-feet per year, a device which permitted negotiator Delph Carpenter
of Colorédq, the James Madison oi the Compact, to take home what looked
like a 50-50 split, but what in fact was a 7. 5-8.5 allocation as between
basins. )

The Compact became a political football in Arizona. Arizona
refused to ratify it, in part becau-se‘ Arizona was not assured a royalty on
power manufactured from what Arizonans regarded as a local resource,
and in part because the allocations appeared to include all Arizona's uses
from the Gila, a tributary which Arizona alleged it had fully appropriated.

Arizona intransigence was unbroken by protracted negotiations, nor
could the Compact become effective without Arizona. By its terms
it required all seven states to ratify. '

; A unique solution was at last developed in 1928 when Congress passed

the fourth Swing-Johnson Bill (Boulder Canyon Project Act), still over

-the Arizona delegation's opposition. The bill authorized Hoover Dam and

the All-American Canal, which provides a diversion route entirely in
the United States to serve Imperial Valley in place of the old route across

a part of Mexico.
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The act was not to become effective until the President proclaimed
that one of two things had happened. (1) Arizona had ratified the Compact
iﬁ six’months; ’(2) six states, including California. had ratified the
Compact waiving the seven-state requirement, and California had enacted
a statute in prescribed terms reciting that California agreed to limit its
use of III (a) waters to 4, 4 million acre-feet per year, and its use of
surplus waters to one-half.

Arizona continued its refusal to ratify the Compact., California
enacted the limitation act in terms prescribed. Hoover Dam was built,
and the Secretary wrote contracts with California agencies to supply them
with a total of almost 5.4 million acre-feet per year.

Arizona in the early 1930's brought three unsuccessful suits to
rectify what Arizona regarded 2s an injustice. First, to enjoin construction
of the dam on Arizona.—.owned soil. Second, Arizona sued to perpetuate
testimony of the Colorado River Compact negotiators to the effect that
the negotiators had agreed that the III (b) waters belonged exclusively
to Arizona. This was denied because the secret agreement, even if -
proved, had not been reported to the states which ratified or the Congress
which consented to the Compact. Finally, a suit for a judicial apportion-
ment of the unappropriated water failed because the United States was an
indispensable party and had not consented tc be sued.

A. fourth suit was brought by the United States to enjoin Arizona's
navy and militia from interfering with construction of Parker Dam by
California‘s Metropolitan Water District which serves the Los Angeles-
San Diego municipal complex. The United States lost in court, because
Congress had not authorized Parker Dam, but Congress immediately
legislated to provide the authority.

‘Finally, agricultural expansion in Arizona during World War II
based on groundwater overdrafts produced a change in tactics. Arizona
ratified the Compact and negotiated a contract with the United States for

2.8 million acre-feet. Arizona pressed legislation in Congress to
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authorize the Central Arizona Project which would allevaite the ground-
water overdraft in the Phoenix and Tucson areas.

~ Three successive bills were passed by the Senate and were stopped
in the House, The last such failure was marked by a House Interior
Committee resqlution advising that the Committee would not consider
legislation until water rights wére settled by agreement between the |
states or litigation. - |

Arizona chose to litigate, and sued California in 1952. The United

States and Nevada intervened. On motion by California, New Mexico: and
Utah were joined in their lower basin capacities {they have small lower

t

basin areas),‘ but joinder of the upper basin states was denied. )

Arizona identified three major issues as requiring decision: (1)
Definition cf beneficial consumptive use under the Colorado River Compact;
(2) whether a share of main stream reservoir losses, about 1 million
acre-feet a year in total, is included in the 4. 4 million acre-feet to which
California is limited; (3) whether Califoernia is excluded from using any
of the million acre-feet described by Article III {b) of the Compact.

- After three years of trial, the Special Master appointed by the

‘Court to hear the case recommeﬁded a decision which resolved all these
issues in California's favor. However, it was sharply adverse to
California in two respects, neither of which cerresponded with the

contention of any party,

1. The Tributary Issue. The Master said that although the lower
basin's Compact allocation is ffcm the Colerzdo River system, main
stream and tributaries, the California lirmitaticn prescrited in the Project
"Act is from the main stream only. The vwe:*ds in the limitztion refex»ing
:tc the Compact ceuld not, in part because of legislative history, bear
their plain meaning. |

2. The Shortage Issue. Shortages were to be rrorated among

Arizona, California, and Nevada. Califorpiz was entitled to 44/75 of

the main stream supply if it were less than 7.5 miilion acre-feet,
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Arizona to 28/75, and Nevada 3/75. However, present perfected rights--
water used under state law as of the date of the Project Act in 1929--
‘retained interstate priority. California had argued that shortages shouid
be allocated under the law of equitable apportionment, which rests
primarily on prior appropriation. »

- The case was argued twice before the Supreme Court by Attorney
General Stanley Mosk and Northcutt Ely., Its decision on the first issue--
-elimination of the tributaries--was adverse to California. The allocation
-of 7.5 million acre-feet to Arizona, California, and Nevada is entirely
from the main viver, and Arizona's and Nevada's tributary uses are
therefore 3.1 million acre-feet of water from which California is ex-
cluded in the first part of the limitation.. Elimination of the tributaries
makes existence of any excess or surplus, of which California may use:
one-half, highly unlikely. |

. On the shortage issue, the Court reversed the Master's decision.
The Project Act does not compel proration. However, only three Justices--
Douglas, Harlan, and Stewart--accepted California’s contention that
the law of equitable apportionment should apply to allocation of shortages.
The majority held that allocation of shortages is leit to Congress or to
the Secretary of the interior.

Elimination of the tributaries obviously increased the likelihood
of shortages. Two million acre-feet of tributary uses were now un-
available to satisfy the 7.5 million acre-feet, all of which must be
supplied from: the main river. The shorta,ge issue was thus rendered
extremely critical.

'In less than two years after the decision, Arizona and California
have discovered a way to live--and they both hope to prosper~-with the
decision. Legislation (S. 1019 in the 89th Congress, with counterparts
in the House) on which a healthymajority of both states' congressicnal
delegatioss agrev)e provides the following: = - -

1. Immediate authorization for Arizona's Central Arizona Project,
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Arizona needs this project very much. It was Arizona's motive for
starting suit. |

2, Subordination of the Central Arizona Project to the rights of all
existing projects in Arizona and Nevada, and of existing projects in
California limited to 4.4 million acre-feet., This suberdination is to
last until not less than 2.5 million acre-feet is imported in the Colorado
River in the lower basin from some other scurce, the Secretary of the
Interior to study such gsources and to recommend a project to Congress.

3. The first 7.5 million acre-feet of imported water is to be made
available to users at Colorado River prices. The project is to be fidanced
by power reverues from existing and future main stream power dams.

. The proposal has not met with complete acceptance outside

Arizona and California, but it has not met with impliable copposition,

The Bureau of the Budget has indicated that it will approve only 1.5
million acre-feet of imports available to users at Colorado River prices,
the component of anticipated shortage identified with the Mexican Treaty
of 1944 which guaranteed tha'-c quantity of annual deliverieg to that country,
It has objected to the inclusion of Br‘idge Canvor Dam as a power and
revenue producer until objections of nature groups‘have been studied by
an impartial body.

Some opposition has been voiced by upper basin interests. The
Central Arizona Project is a new demand on an overgommitted river, I
hope that these objectors may become persuzied that imports of water
are not only in the interest of, but are esseutial *o upper and lower bacins
aiike.

| Columbia River interests have opposed, nn the ground that imported
water may come from that scurce. However, the situation is still fluid,
and it is at least possible that a regional project of benefit to all regicns
may be achieved. California's experience serves as a precedent, A
deadlock between northern areaé of origin (don't prejudice our future)

and southern areas of need (don't expect us te pay for a project with water
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which areas of origin may take away) threatened the program with
abandonment for many years. Today a project is being built with large and

tangible benefits for all regions, and it is popular throughout the state.

An Appraisal of Methods

‘Ihe str‘ictly' judicial method--'"'equitable apportionment''--is sound
in doctrine. Améng western states, it gives primacy to priority of
appropriétion, buf is flexible to include a large and uncatalogued number
of ofher criteria. Principal among them is protection of existing projects, *
e'veﬁ \%rhfan they depend on junior uses,

The fneth_od is cumbersome in practice. The Supreme Court is
i1l suited to sit as-a trial court. Reference to a special master is the
only available expedient, but it is far from satisfactory. Trial in a lower
court, with right of appeal, would be better than a trial in which enly one
court decides a case, with no appeal possible.

The compact has been the device most fréquer:tly used. It also
has ﬁveaknessesb Chief among them is inflexibility. A compact may be
more difficult to amend than the United States Constitution. The
Conétitutian is a;menda'ble by consent of three-fourths of the states. How-
ever, as the Supreme Court has many times indicated, the compact is
far supericr to litigation. None of its rigidities is incapable of being
cvercome. Even compact enforcement is possible, as we have indicated
earlier, if concurremlv with its consent, Congress waives sovereign '
immunity of the nited States.

One perplexing problem, however, 1s the relaiion of individual water
right owners to the right determined by compact in the staie.,  Hinderlider

v. LaPlata River & Cherry Creek Ditch Co,, 304 U.S. 92 (1938),

indicates that a user's right is confined to the agreed right of the state,
and that the state in the absence of manifest fraud may thereby limit the

right of the user when it negotiates a compact.  Such a power can be
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disquieting, but we know of no evidence that it has been abused. Even
the risk of abuse appears more acceptable thar any alternative which
might preclude an effective interstate compact.

Literature on interstate compacts is suistantial. See Frankiorie.

& Landis, The Compact Clause of the Constitution, 34 Yale L.J. 691 (1925);

Zimmermann & Wendeﬂ., The Interstate Compact Since 1925 {Council of

State Governments 1951); Witmer, Documen:s on the Use and Control

of the Waters of Interstate and International Streams {U. S, Interior Dept.

1956).
The judicial metkod is less satisfactory. The doctrine of eguitzable
apportionment is satisfactory among appropriation states. It is less so

when one or more of the liligant states does not follow the law of priov

appropriation.

The reasons for f0110w1ng p ority without regard to state lines =re
two in tmmber: (1) Neither state can well cormrulain, as between them, of
the rale which both apply internally. ({(2) The same necessity which
shaped appropriation within the states exisi¢ without limitation by state
lines. '

The first reason would dictate riparian principles applied to two
riparian states. In fact, the Court has not done so. This probably
relates tc dissatisfaction with the resuits of riparian doctrine, and the
difficulty in applying it to a situation whars »ven 3 bad decision may be
netter than a decision whose only vice is coulinued uncertzinty.

Even before the Laramie River decree in 1322, many private sulls

across state lines had been decided. In mmany cznes these mar coniirue

alternztive to litigation in the originz! jurisdistion. Since the

Ry
0
w
]

grant of original jurisdiction to the Supreme Couxt is not exclusive,
perhaps jurisdiction can be conferred on ‘ower fedexral courts with appez’
to the Supreme Court. The possitility should ba studied.

Finally, the congressional apportionment iilustrzted in Arizona v.

California aas much to recommend it, if it is cleax that Congress knows

that it is making or av.,thcmmng such an arvortisnment, Many memte
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of C‘ongress in 1928 did not think so. Until such an apportionment is
concluded with a full awareness of the congressional power, judgment

should be withheld.

Mexican Treaty

There have been questions about the Mexican Treaty.

This tféaty was negotiated in 1944, effective in 1945, and guarantees
1.5 million acre-feet pér year from the Colorado to Mexice. Recent
disputes center on quality of water. -After use aﬁd reuse, quality of
water in the lower river is not good, and substantial quantities of water
are reciuired to leach salts from the soil. Expensive tile drainage systems .
are installed in the lands in Imperial and Coachella Vaileys. These are
lacking in Mexico.

. The present acute problem results from pumping salty water from
the Wellton-Mohawk Project in Arizona in order to facilitate drainage,
and putting it in the river where it is said to cause damage to Mexican
crops. The current sclution, worked out on a five-year basis, calls
for bypassing this salty water, and it is hoped that this step will be

effective.
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THE ROLE OF THE NONLEGAL WATER EXPERT IN LITIGATION--
ADVICE TO LITIGATING CONSULTANTS

The first function of the nonlegal expert--we shall call him "‘engineer’
for simplicity, although he may be &« geolcgist, an agriculturist, an
economist, or something else--takes place tefore litigation starts. Oif
course, if he is retained by a client who did ne’ realize that he was about

to be sued, the engineer may have no role prior to the start of litigation,

)

but that situation is rare. In water controvarsies plaintiffs usually rattle
well before they strike. And of course the plaintiff always has an option
to sue or not to sue,

Advising the prospective plaintiff whether to sue or not to sue, and
advising a present or prospective defendant about whether to seek to
gettle or not to settle,’ are‘ the hardest part of the engineer's job, just
as these are the hardest part of the job for a lawyer., The client is
usually irate and responds favorably to fight talk:

¥

""They can't do that to us., Let's show 'em good!"

The client doesn't like to hear:

"Our position may not be altogether sound.”

The lawyer must take responsikility for legal tactizcs, including
appraisal of possibilities of success in litigation, buf he needs to kaow
all you can tell him and probably a great deal more tharn you or anyone
else can tell him about the facts. Most decisions in life are made or
less than adeguate information, but there is little excuse in 2 lawsuit for
not having as compleie information us c:ﬂn be chtained,

One of your mezin jobs is educating the lzvrver., In doing so, keep
three things in mind:

1. Never tell him more than vou know. If you litave zn opinion, but
you feel you may not be able to support it hy testimony under ocath, make

the iimitation clear. In fact, you should state thr unceriainties first, lest
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the attorney or client, hearing a tentative opinion which he greatly desires,
turns his hearing aid off before you get to the qualifier: "But I may
change my mind about that after study.'

2. Never, under any circumstances, be afraid to say; "I don't
know.'" Those three words have a clarity and a simplicity which would
prevent fully half of the entanglements and embarrassments into which
experts and nonexperts fall. Reflect on all the questions you might be
‘asked, and remember that if you do know answers to two percent, you are
doing well. 'I don't know' is good on the witness stand or off, whenever
it is the fact, and you can't possibly improve on the ferm of the statement. -

3. 1If you think for any re€ason that a case is no good, based on
cither the facts or the law, have the courage mixed with whatever tact
yoeu can command, to tell the lawyer you think so, and why. He may disagree
with you, and this may not add to your popularity with either client or lawyer,
since no one likes to pay money to be told he is wrong. But most people
aie happier to get that message from their own experts very early after
coly » modest expenditure, rather than from a judge much later after a
vastly larger expenditure,

The lawyer's duty, within his competence, is to tell his client
everything the client needs to know, including especially the fact that the
client is wrong. Often the client can be helped to achieve a part of his
chjective simply by being reasonable. A degree of success is far better
than tetal failure. |

The tecamcal adviser has the same re‘sponsibility within the adviser's
competence. Neither lawyer nor engineer has a legitimate excuse to evade
thiz responsibility on the ground that, narrowly viewed, advice withheld
in the one case does not relate to law, or in the other case does not relate
toc engineering. Your job is to give advice, and you can qualify it as not
relating to law or engineering as you choose, but if client or lawyer should
have the advice, your duty is clear.

We should like to assure you that both lawyer and client will surely
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respect you in the end for candor and courage. Maybe they will, and
maybe they will take a permanent dislike io the {rustrator of their hcpes.
You can at least be assured that you will respect yourself. This is the
beginning and it may be the end of success. ’

We have made a rather good thing on several occasions of mildly
fanny trade witticisms about lawyers who are engineering, and engineers
who are lawyering. The only difficulty is deciding who is to be the straight
man. Here is one in which we join in enthusiastic unity, without that
embarrassment: Not all shysters have been adranitied to the bar.

~The commonest source of miscalzulation is not, however,

~ shystering. Law students argue most court cases {i.e,, cases on

imaginary facts) as part of their training. Most of them become
persuaded after two or three weeks that the argument is cne-sided and

in their favor, even though the problem is usually as carefully balanced
as a skilled law professor can make it, How much easier it is to become
identified with a real client, after montns or years. Tkis tendency to
self-persuasion is a human failing. Recognize it and try to compensate
for it.

In gathering and analyzing facts, put yourself on the other side.
QOutline the factual presentation you would prepare if you had been re-
tained by the adversary. Appraise it as objectively as you can. Acquaint
the lawyer on your side and the client witk the resuls.

If your client can possibly afford it, by all means take all the time
required to educate the lawyer. Don't stop with . giving him vour con-
clusions, or conclusions plus a report which he doesn't understand.
Teach him the technology and make sure he understands it. It is
particularly important that the lawyer understand clearly the distinction

between physical facts, i.e., physical measurements or observations,

and derived values-obtained through engineering anzlysis based, hopefully,

on physical facts. He must be fully cognizant oi ke zssumpticns under-

lying the derived values and the techniques used in obtaining these values.



This may be a bit difficult, as some lawyers have an unfortunate tenden-
cy to regard anything expressed in quantitative terms as a ''fact.'
Lawyers are supposed to be adept at mastering technical facts outside
the compass of law books, and if you cannot communicate the technology
to the lawyer, it is because one or both of two unfortunate things is
true: Your client lacks either a good lawyer or a good engineer.

Costs of litigation are important. Your help is essential in plan-
ning and calculating haw much full preparation and trial will cost. Of
course, you don't know. But about the engineering costs, you know more
than anyone else. Client and lawyer are entitled to your best estimate
at the decision-making stage.

Even if it is clear that your client has suffered injustice, that the
law is clearly on his side, litigation may not be the best solution. Your
advice in seeking a solution to his problem is needed, and the best
solution may not be through litigation. Although the client and lawyer
are determined to litigate, you should advise about any available
alternative that might secure the objective. Don't be like the mis-’
creant doctor who cut off the lady's leg without diagnosis because she
said, ''I want an amputation."

Do everything you can to make sure that you have a full compre-
hension and all informatior available about just what the problem is,
Many clients aided by competent lawyers come to disaster because
the client asked the wrong question. Or he may have treated his
lawyer and his engineer with lesé than full candor, and fudged the fac.ts
a bit.

‘The lawyer who first comes to the truth when his own client is
being cross-examined is deeply embarrassed. The client is even more
embarrassed. When the facts are technical, within your specialized
competence, it is your job to make sure nothing like this happens.

Understand as much as you can about the whole case, and all its

facets. If you are an engineer, and it involves engineering; ‘geology,
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and law, the common enterprise will be furthered if you are as fully

informed as possible about all three subjects relating to the controversy.
Encourage your client and his lawyer to get additional technical

assistance if'/you think that will be helpfui. If you feel that you are

not the best qualified specialist available to your client, tell him so.

Happily, he may disagree. In any event you will be better of if that

fact is disclosed early, and by you, rathe:r than by someone elée in

an unfortunate courtroom experience later.
The Trial

Now we assume that the parties have faiied to find a nonlitigious
solution and the case comes to trial. Your major role now may be
that of witnesé. You will be called to testify under oath. Your
testimony will be developed under questicning by a lawyer on your
side.

Normally your testimony will include several things. First,
your qualifications as an expert, which will permit you to express an
opinion. This is something that a lay witness may not do, since the
lay witness is limited to stating facts from which judge or jury are
as qualified as the lay witness to arrive at an opinion.

We think it best not to overdo your qualifications. If you are
testifying as an expert on dam design, the court should know that you

designed Hoover Dam. It will not help very much for you to tell the

court that in addition you won the Burnishea Palm Medal as the

~ brightest engineering student in the class of 1919 Siwash.

Your qualifications may be attacked, but if so, don't get angry--
about this or about anything else. At least until you are out of the
courtroom. You may even be asked how much you are being paid.

You should answer the question, without indignation. Of course, you

are being paid for your opinion, whatever it is, and not simply to
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favor your client. If this is not so, you should be neither in the court-
room nor in your profession. , 1

You will then come to the substance; of your testimony. On direct
examination, you may be asked questiéns only to establish that you
have an opinion on certain facts, real ér hypothetical, and to state
what that opinion is. The basis for the opinion may be developed, if
the other side chooses, on cross-examination. Or you may be asked
on direct examination to state in detail the_basis of the opinion.

You should kéep in mind the distinction between two kinds of
matters about which you may testify: (1) objectively observed facts,
and (2) calculations from those facts.

The water level in the well at such and such a time was so many
feet from the surface, as you yourseif observed. A layman who
could and did use the tools of measurement might so testify. This is
an objective fact. : ‘ .

Opinion might relate, by reason of the foregoing and other '
observations and analysis, to how much water there is in the ground-
water basin. This is a calculation which ybu must be prepared to
describe., Your testimony is likely to be more persuasive if it is
clear that it is a calculation, and that it is not a precisely observed
or measured condition,

On direct examination a statement that the calculation is in
your judgment‘accuraixte within 15 percent sounds far more persuasive
than your reluctant admission on cross-examination that there may
be a 15 percent error in your calculation. |

All these matters take careful planning with the lawyer. Advance
'collaﬁ_ora‘tion and joint preparation are essential. You and he should
know your answer to any question he will ask you, and as nearly as :

possible to any question you may be asked on cross-examination,
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Questions to be asked on direct examination should be carefully planned
and phrased in advance. If the lawyer is not available fox this kind of
joint preparation, you may well consider seeking a different employment.
Your professional reputation is at stake. Furthermore, none of us likes
to-be a party to a sloppiness which jeopardizes a client's case.

Your attitude in the courtroom is important. Remember when you
take the stand you are an engineer, not a lawyer., The expert who is
obviously a partisan nearly always makes an unfavorable impression. If
there is an objection from the other lawyer to a question asked by your
lawyer, wait until the objection is rule'.i upon, and don't trv to sneak in
an answer. Let the lawyers wrangle about the cbjection. When they have
finished, and if the objection is overruled, you will probably have fcr-
gotten the question, but the reporter will read it. |

An always hilarious moment is the following: QOuesiion: Objection.
Hour long argument on objection. Ruling: The witness may answer.
Answer: 'I don't know., "

Remember that in court you have a very limited audience--the
judge, and i:f there is one, the jury. Noc one else counts. Neither judge
nor juror is a member of your profession. The object of the whole
exercise is to make sure that judge or jurcr understands your testimony.

Speak clearly, and speak simply. You are not meaking a speech.
You are imparting information that must be understooad. Keep firraly
in mind what the message is that must be conveyed. Here, advance
preparation helps. Both witness and lawver should understand that
objective,

| This is even more important in cross-exarination. In cross-
examination, you can make your answers complete, at least unless there
is a sustained objection. In that case the answer can be explained on
redirect examination by the lawyer for your side.

Here is an example of the dull-witted or unprepared expert. In a

trial involving an issue whether water was being wasted, the guestion was
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asked on cross-examination: '"Wouldn't Jones have been able to save that
water by installing a regulatory reservoir? '

Answer: "Yes,"

The far better and full truthful ahswer: "If there were a place to
put a regulatory reservoir, yes. But there isn't any place."

Redirect examination did not repair this damage. Redirect
exarmination occurred immediately after the witness answered ''yes."

The lawyer conducting redirect examination wasn't informed enough to
be very sure whether there was a pla;:e for a regulatory reservoir, a{ld
he didn't ask his witness. .

Even when covered on redirect, the damage may not be completeiy
repaired. An impression once gained tends to linger, and attention of
judge or jury may wander to another point when redirect examination
takes place, |

How about the ""answer-yes-or-no' technique of the cross-examining
lawyer ? This is not troublesome when it is apparent to everyone that
"yes'' or ''no'' is inappropriate. But suppose only you know v'vhy the
question cannot be answered yes or no. '

Say so: 'I doubt that I can answer yes or no,'' and explain why,

If the judge thinks you should answer yes or no, perhaps you should try:

"If it must be answered yes or no, I think the answer is probably
yes, but may I explain?"

In all probability you will get an opportunity to exi;lain.

One commen and damaging mistake: Attempting to answer a
question vou haven't clearly heard or which you don't understand. You .
‘can always have the question repeated. If you don't understand, ask to
have the question explained, or state your self what you think the
questioner meant. Don't fire blindly by an answer that in fact will be
linked with a quite different questicn from the gquestion you thought you
"were answering.

What about exhibits?



A map, a table, a diagram, a chart may be far better in clarity
and persuasiveness than any verbal explanation. Preparation well before
trial is essential. Be able to testify that the exhibit was prepared under
your direction, that you identify the data and their source, that the
exhibit and data are accurate, and that you can fully explain the exhibit.

In discussing an exhibit, it is vitally important to remembef‘that
you are making a record through the court reporter which may have to .
be intelligibly read later. "There was a two foot abutment here, and a
post about this far from the abutment. "

This makes no sense at ail when read from the record. Try/ again:
""There was a two foot abutment indicated by this X two inches from‘the
left side of the map, which is defendant's exhibit 7, and there was a post
about two feet west of the abutment.' Now, irom the record incluading f
exhibit 7, an appellzte court gets the complete message. '

In some cases, ''canned'' testimony of experis is vsed. The
parties stipulate that a written statement censtiitutes the substance of the
testimony you would give if called as a witness, and that yo: may be
cross-examined. Many lawyers dislike this. The judge may not be an
avid reader of documents, and his vivid impression msay be 1.:h‘e cnie you
“mzake on cross-examination~--usually not as favoratle as on direct
examinstion., Of course, this técb;nique is sometimes a bzited hoolk, the
witness and his lawyer expecting cross-examinzalion 2nd zn cpporiunity
for the witness to ''unload' on the adversazy in the most damaging
fashion possible.

In any event, the canned testimony maxes a2 cleau :record, easier
to interpret on appeal than questions and answers, with possible
‘ failure to distinguish between 1Un huk, " "heko uh', and an inadvertent
burp.

You will probably be called on to read the transcript of your
testimony as soon as it is available. If the client can afford the expenée,

a daily transcript is useful in planning the next “rial davy. It is important
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that errors be corrected, and that any you find be called to the attention
of the a‘ttdr;ney promptly. Errors will be rminimized if your testimony is
distinét, clear, and not too rapid. It helps to spell any unfamiliar words,
or to assist with any formulas or the like which may cause difficulty.
Ir;deed, a list of unfamiliar technical terms can be handed to the reporter--
a courtesy not only appreciated but one which helps the person whose
testimony would otherwise be misunderstood.

Truthful testimony is a goal which you will seek, not only because
you are under oath, but because it generally will serve your client best.
Don't fudgé bthe facts. Ii you make a mistak.é, correct it as soon as

possible: "I was mistaken when I said a moment ago...."

Other Tasks

You are likely to be called on to help-pfepare for cross-examination
of witnesses for the other side. A daily tranScript of today's direct
te stimon§r is most useful if cross-éxamination is tomorrow. Your
knowledge of the case helps in suggesting weaknesses or inadequacies in the
testimony. Knowledge of the witnésé to be cross-examined, what he has
written, etc., may be even more helpful.

Of course, you may be on the other side when someone is combing
through what you have written for prior inconsistencies. If you foresee
the possibility, don't let the attorney on your side be surprised by the
discovery. Tell him, even though vou think the possibility is remote.

A lawyer cross-examining an engineer usually wants his own
engineer at his elbow, Obviously, consultation ir: the courtrcom between
cross-examining lawyer and his engineer needs ‘o be unobtrusive, but
it is quite proper.

| After the trial, there will very possibly be the preparation of
findings of fact, conclusions of law, and judgment. The ncnlegal expert

has a most important place in each of these tasks. Findings of fact are
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particularly important if there is to be ar appeal. If they are to be based
on technical testimony and data in the record, the lawyer needs technical
help in the interpretation of what the record shows. The judgment,
particularly if it is in the form of a decree, must be workable. It can.
rvesolve the controversy. It can be the prelude to renewed and debilitating
litigation over just what it was that the ccurt in fact decided.

The decision whether to appeal may be difficult. Here help of the
nonlegal expert may be particularly helpful. iie can assist in appraising
the result if there is no appeal. If appeal is sought with the object of |
gaining a new trial, he can assist in forécasting whether a new trizl,
with an opportunity to present new evidence, wouid bring a betfer result,

On appeal, there will be a record o prepare and briefs to write,

" What paxrt of the technical evidence should be brought to the appellate
court's attention? Are the summarized facts in the hriefs accurate? Can
the facts be better stated. within the bounds of accuracy, to further the |
client's cause?

After appellate briefs are filed by both sides, there will probably
be argument by counsel. The appeliate court may consider (1) svidence
in the record, and (2) any indisputable facts which are said to be
judicially noticeable. Hence, collecting scientific or technical writings
may not end with the trial. The expert is invaluable in examining the
récord, suggesting interpretations of fact, locating literature useful to
-persuade the court to take judicial notice, analyzing facts recit ed in
briefs submitted by the other side,

- At every stage, before, during, and after trial, settlement cona-

wversations may take place. The engineer's peculiar comipeience is as

3]

much needed as that of the lawyer., While the lawyer is interested in
resolution of issues, the engineer is likely to b2 more interested in
solutions. |

In Califernia, the ''physical solution' is simply a refinement of

the traditional injunctive remedy whereby the cpurt atlempis to order
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some relief which will end or minimize the problem for both litigants.
The engineering questions to be answered when such a solution is
proposed: Will it work? What are the benefits, and what are the costs?
How will it affect my client? It is well to remember that physical
solutions are generally formulated using historical data with the benefit
of hindsight, In operating under the physical solution in the future, the
court, the watermaster, or the litigants, ’a's-the case may be, will not
have the benefit of hindsight. Workabilit&r must be judged in this light.
These are most complex questions likely to arise in water litigation,
and your client needs all the skill you can command in getting answersgs,
1f settlem‘ent by physical‘ solution takes place, the lawyer will
hé,ve the responsibility for the decree, but the engineer will have re~
sponsibility of workability of the solution itself. Perhaps the moral here
should be directed to neither lawyer nor engineer, but to client: Be sure
to retain on your team professionals who work well togethc;r, because
their respective responsibilitieé can never be sorted out.

These suggestions have been cursory. Any of them should yield
to any instruction from the lawyer with whom you are working. The end
in view, of course, is {o assist the céurt in its decision. We are dedicated
to the proposition that facts are best established by the diligent efiorts cf
opposing adversaries, and generally that system works because the
participants make it work.

No departure from courtesy, much less any departure from honor,
is ever called for in the courtrocom. The expert witness is participating
in a public endeavor in which his role is likely to be more significant
\thajn that of the lawyer. His is the direct concern with facts. In result,
no legal decision can be sounder than the determination of facts on which
it rests.

Finally, you will not need to be reminded that while the world may
think well of good losers, it does not think any the less well of those who

win. This is what the expert is retained to help accomplish.
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The expert should think large in terms of the ultimate result to be
accomplished. The hydrologist may have a much better notion of what
it means to win than the client who retains him. He may discover a
result better for both parties to litigation than either had envisioned.

He may, on the other hand, realize, as the antagonists do not, that
neither party can win because of physical limitations aside from resclution
of any legal issue. .

The technical specialist shoul;ii be the idea man. He should test
objectives, he should develop theories, he should constantly challenge the
lawyer's ingenuity with the probing question: ''Suppose we establish the
law as you contend, what then?"

'""Is there a better way? If so, how dc we achieve it?"

In ét least nine out of ten times, answers to these guestions turn
up nothing useful. Then back ‘to the‘ drawing board with no hurt feelings,
and let us look for that elusive tenth attempt. The nonlegal water expert
must be a part of a team. As a part of a team, yours will be a sense
of accomplishment in a collaborative effort in which the team's
achievement is greater than the sum of the contributions by each’ of the
members,

Harvey O. Banks
Charles E. Corker
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ADMINISTRATION OF WATER RIGHTS

by
Wayne D. Criddle

Water resources development and administration entail many
complex and interwoven questions. Who should control water and how
should it be controlled? Should control be through the federal govern-
ment, the state government, or the local government? What basic
policies should be used in water control? How should these policies
be developed and by whom? What laws or legislation is necessary'to
provide authority for water control? Are the laws of your state
adequate or do they need revision and can administration be improved?
These questions and many others are difficult to answer in this im-
portant area of witer utilization. Administration of water laws must
be fair to all users. A most perplexing problem is the evaluation of
beneficial uses. In a developing economy, beneficial use cannot be a
constant. It is dynamic and therefore must be revaluated from time
to time. What is beneficial at one time mav not be considered to be so
at some other time becaﬁse of new needs for water, new technology,
etc. How can existing water rights best be evaluated in terms of
beneficial use? Laws may develop as a result of successful
pressures by special interest groups, but all beneficial uses should
be recognized under an efficient water law. Wazter right problems are
frequently discussed but too cften do not receive hLonest, constructive
consideration in terms of the technical facts and in light of what is
best for the general public as a whole.

The above 1s illustrated by the problems in Equador where water
supply is not the most serious problem but water rights and their
administraticn are major obstacles. Most countries have a way of
recording water rights. Sometimes the procedures follow a ‘sophisti-

cated paper svstem, but a noticeé may be merely carved in a tree or
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written on a piece of paper and placed in a tin can which is nailed to a
tree. Developed water rights are normally recognized by society re-
gardless of the method of recording. Water physically ''put to work"
gives the first user the best known right to its continued use in the future.

In the . United States there are few small streams containing unap-
propriated water in the eyes of the past users, and additional develop-
ment always infrin_ges on their rights, they feel. However, it must be
recognized that in the future there will be a limit to new water develop-
ment in certain areas. In fact, there are cases where even culinary
and domestic water right applications.(generally considered of highest ,
priority) have been rejected. But it is difficult to limit an old right to
any speéified amount regardless of apparent misuses unless an over-
whelming amount of evidence is first collected. A more common and
direct means for measuring beneficial use is badly needed.

Water rights are now acquired in Utah only by application. Ap-
plication must be made with the State Engineer for -either groundw.ater or
surface water since Utah law considers all water, whether above or below
the ground surface, to be the property of the State. Water laws, compacts,
etc., should not be made for surface water alone. Control of both surface
and groundwater is necessary because of their interrelationships. Often
using water from one source will affect the other. Although water rights.
are considered as property rights, the water must be used beneficially.

As the science of water uses advances, the amount of water needed
for beneficial use may also be altered. The water users, the general
public, and the courts must be educated as to beneficial water requirements.
I—Iowev.er,. better knowledge on how to use water more efficiently seldom
causes a user to use less water. Economics and law are the motives
that enforce efficient use. But technology must first show that production
will not suffer if less water is used. Unnecessary water then may be taken
from the user, if not voluntarily, through adjudication procedures. The
older usefs generally do not want an adudication. The old users feel

that adjudication merely deprives them of water, for they have rights. The
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newer users feel that only through adjudication can they receive water
they require.

Either the State Engineer (water administrator) on his own
initiative, or individuals through the State Engineer, can initiate
adjudication. Important items that must be remembered in the ad-
judication processes are:

1. Old rights must be recognized and allowed water but limited

to beneficial needs.

2. All rights from each water source must be evaluated, one

vs. all others, and given their proper priority and allot«

ments.

Class Problem

To make each individual become more invoived in problems of
water administration, water rights and their importance in water
resource planning, a class problem is suggested. Each student should
prepare a paper on the following hypothetical problem to include but
not be limited to the indicated questions.

You have been hired as a consultant by a small develeping
country to prepare a water resources project development plan. The
project contains 100, 000 irrigable acres, Governrment is through a
president and his ministers, but water resource development is
limited to a single ministry., The education level of the people is low.
Although water development should be multi-purpose, the ministry has
specified that irrigation will have the number one priority. Agricultural
petential is high because of good soil, climate, and adequate water.
There has beon water development in the past, but it has been develop-
ment only of the natural flow of the rivers with no stream regulation.
Existing water laws are inadequate, and administration has been
largely according to custom. Like most, this developing country is

badly in need of foreign exchange. It must have an organization to
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manage the resources and ‘o serve as a contracting agency for financing.
Sirce the water development project will be multi-purpose, and since
there is a usable po§ver drop of 750 meters for water not used for
irrigation, irrigation demands must be kept to a minimum.

The growing season is during the full year, and the average annual
precipitation of 36 inches is rather well distributed throughout the year.
We might assume the effective annual precipitation to be 18 inches for
alialfa, which will consume 38 inches of water annually. The average
crop consumption would be 24 inches, and the average effective precipita-
ticn for all crops would be 11 inches. Economists calculate that as much
as $500 per acre could safely be spent for irrigation, including the farm
developments necessary for irrigation. Hydrologic records are of poor
quality. The power market for small industrial development as well as

for home purposes is expanding rapidly.

Questions -

1. What general policies would you recommend to the government
in the overall development?

2. Suggest necessary features of a-water law for the country.
Assume that groundwater is of minor importance but should
be subject to control if and when needed.

3. What organization would you recommend for water and power
distribution ?

4. Should the basic water organization under the ministry whole -

- sale and/or retail water?

5. How should the multi-purpose project be financed? How would

you go about the financing and repayment program to make it

acceptable to the government and to the water users?
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An Example of Water Laws x‘&dlminis:trati'On";c

 The State Engineor is responsible for administering the water laws
of Utah. He is appointed by the Governor and approved by the Senate.
The office of State Engineer deals with (1) water resources, and (2) water
rights. Appropriation, adjudication, and distribution are all part of
water rights, but are heavily dependent upou information from water
resource studies. |

In Utah, about one-third of the budget is spent in gathering water
resource 1nformat1on and two-thirds on actual water right administration.
Water resource mformatmn is also used by all agencies and individuals.

Cooperatlve 1nvest1gat1on programs are carried on by the State
Engineer with other orgamzatmns, for example, Agricultural Research
Seruice, Utah Sfate Uuiversity, U. S. Geolegical Survey, etc.

A 'The State Engiheer has full ’control over all water used, both
underground supphes as well as surface waters,, and he may limit the |
amount of water used. Under hxs d1rect1on, area or r1ver commissioners
distribute the water to the users in accordance with their rights. However,
the commissioner is not responsible for distribution of water within an
irrigation cbrupany. He distributes to each right,and if the rights are
held in the names of companies, each company must distribute to its
stookholders.

If adjudication proceedings have been initiated on a water system,
the State Engineer assembles and presents facts to the court in a pro-
posed determination. The district court reviews the water fights as
evaluated and has a copy of the determination served on each individual
user, The user has the right to protest and present evidence if he
disagrees. The district court then makes a final decision in view of

evidence available to him, but any user may ask for a review of the

See "Water Laws of Utah " 2nd edition, 1964 Office of the
State Engineer, Salt Lake City, ‘Utah.
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lower court's decision by the Supreme Court of Utah, Decisions from the

highest court of the state are considered carefully in water administration

of the future.

Cr;)'pies of a preamble to a proposed adjudiéé.tion and sample sheets
shdwing proposed awards of water rights are attached. (Appendix A)

In some states, a water right is tie& to the land; 'but in Utah, a water
right may‘be transferred to another beneficial use if other rights are not
injured by the transfer. The transfer is made by filing an application with
the Sté;te Engineer to change the point of diversion and/or the place of use.
This procedure allows for early development for agriculture or some other
use and then a transfer to industry or for munic'iAp‘ality purposes if needed
at a later date. Transfer can only‘be made through formal application
and approval. The application is necessary so the complete picture can
be analyzed to prevent infringement on other usérs' rights. For example,
a power company althOugh not using the water éonsumptively may not .
arbitrarily change its point of diversion if other riglllts will be adversely
affected. Changes may deprive users below the new point of diversion
of part ‘or all of the water they are entitled to under their water right.
Also,V changes may require more elaborate and costly turn-out structures
fcr downstream users, é.nd consideration should be given as to who should
bear this added cost, A sample éuestion that often arises is: Should one
user be allowed to improve the efficiency of his conveyance system at
the expense of other water rights? For example, for many years an
upstream user has diverted 10 cfs and transported it in a leaking canai
to his field. From the conveyance channel he loses 5 cfs through seepage,
most of which returns to the stream channel and has served as the source
for other rights. Can he line the canal and increase the delivery to his
field to lQ cfs if it reduces the flow to downsiream users significantly?

A situation like this often arises now and requires consideration of all
facts and the decision based on the law court decisions and the general

»

policies of the office.
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- Water laws are never fully defined or tested. The water users
and the public in general are never fully aware of the effects on the
whole system of changes in point of diversion or place of use. Changes
in efficiency of water use and deIiVefy, and changes in points of
diversion and places of use can alter a system to such an extent that
‘a new adjudication ma¥ become necessary. Change applications apply
equally to ground and surface water,

In Utah, the state owns the water and companies or individuals
may apply for and develop the right to use what they need for beneficial
purposes. Normally, each user asks for more water than may réally
be needed, and the administration must limit diversions to beneficial use.
Users generally pay water distribution costs based on the amount of
water delivered, but they do not pay for the water.

In granting water righté, the state must determine how much
water is required for a beneficial use. For example, in one area of
Utah, a maximum of four acre feet per a‘cre are allowed per growing
season as being beneficial use. Actually, under the site conditions,
crops grown require an average of only two acre feet per acre per
season for consumptive use and get 0. 35 acre feet from rainfall.

This leaves a net water requirement of 1. 65 acre feet per acre per
growing season. However, the amount of rainfall that is effective

will vary from place to place and is not entirely dependable. However,
water now allowed as necessary losses may, and probably will, be de-
creased later as the demand for water grows and as the dis*;:ribution‘
.efficiency increases. Under Utah conditions, farm headgate efficiency
-usually does not exceed about 65 percent even under reasonably good
practices. The ''losses' from deep percolation will generally provide
adequate leach water to maintain a good salt balance in the soil if
drainage exists.

Our experience indicates that it is not desirable for an adjudication

to become a final decree. Each case should be left interlocutory so that
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desirable adjustments, particularly the duty of water, can be made at

a future time. Adjudication is not an elimination of rights or a tampering

with appropriations, but rather a revaluation of the term ''beneficial use."
The place of water use can be altered witﬁ the approval of the State

Engineer of Utah. If the diversion point is to be changed more than 660

feet, the State Engineer must advertise the change. If the change is to move

the diversion point less than 660 feet, advertising is at the option of the

State Engineér. Additional depletion of the source and interference with

the rights of others is the critical measure as to whether advertising of the

change becomes necessary. | /
A particularly interesting question just came to my attentiﬁn. Is

there a legal procedure under which industry can relocate an irrigation

canal for better utilization of the property where the irrigation company

owns the right-of-way in its name? The original right-of-way may have

been obtained by the irrigation company by gift, or through condemnation

proceedings, or purchase. The resulting revised distribution section could

be better than the existing. However, if the company resists, there seems

to be no legal precidenf to force the change. There shouldbe some procedure

by which such a move’ could be made, even against the wishes of the canal

company. This, of course, assumes that no injury would result to the

company.

Depletion

A new public concept with respect to water administration is that of
resource depletion. A farmer ia the High Plains a'.fea of Texas filed with
the Bureau of Internal Revenue for a reduction in taxes due to depletion
of groundwater under his land. The claim was rejected by the Bureau and
subsequently taken to the court of appeals. The court ruled that water
table drawdown was in fact a depletion and should be tax deductable. The
formula uses the difference, in dollars, in the value of the land after and

before irrigation, times the rate of drawdown per year in feét, ‘divided by
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the acquifer thickness in feet below the water table, which equals the
dollar deduction pei‘ acre per year, This procedure, although appearing
to be simple, is not quite so eésy as it might appear at first glance, since
one must establish the variables used in the equation, and once they are
established they must be retained throughout the life of the groundwater
basin. It is‘said that the action by the court of appeals is merely an
interpretation cf a clause already passed by Congress and not a new

court ruling which may become law,

-

Compacts, Treaties, and Agreements

Since administration differs from stéte to state and from govern-
ment to government, any large basin development must consider several
sets of laws. The best solution to the legal problems seems to be a
contract or agreemeht among the ‘parties involved which describes the
water rights and how they are to be administered. These compacts
or agreements seldom satisfy all particiéants, put they do provide a
workable solution te thé problems of water administration. Subsequent
revision of a compact may become desirable and advantageous to all
parties concerned, but is most difficult to do, probably more difficult
than getting the original versions.

From the viewpo'int of the administirator, the compact is the best
form of agreement between states yet devised. However, many in-
herent problems exist, and there are no laws and few precedent court
cases to guide the participants. The river is ronsidered in‘ view of
-past flow records which may or may not be repeaied in the future.

- Past and possible fut;n'e developments and various other factors must
be considered to equitably divide the watex supply. State compacts
may also be imposed upon by federal court actions.

r In 1922 the Colorado River Compact divided the waters of the .
Colerado River between the upper and lower basins. Subsequently,

these basins have each divided their share of water among the individual
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states. The Colorado River Compact provides water for Mexico in ac-
cAorda.nce Qvith an international treaty. An important point: Compacts
sﬁould definitely ihclude groundwater., Ground and surface water are
u%ually too interrelated to be regarded separately.
“ There are three compacts affecting Utah:

1. | t'he'Colorado River Compact,

2. the Upper Colorado River Basin Compact, and

3. ihe Bear River Compar:t.,
The Columbia River Compact will, when completed, affect a small por'tion
of the state.

The administration of Pot Creek between Utah and Colorado is an
examplke of informal agreement worked out by the two state engineers,
approved by the governors, and this agreement is without prejudice to the

legal rights of either state. It seems to be functioning entirely satisfactorily.

Record Keeping

The many water right records of a state are bulky to sfore and often
ger lost. .Utah has solved these problems by microfilmi-ng' the records.
Working copies of the microfilm and security copies are made and properly
stored. The work copies are readily available to the public or anyone
wishing to review the status of a right.

A water right is considefed as personal property in Utah and can be
transferred to another user or willed to an heir., However, a transferred
water right must recognize beneficial use and be limited as was the original
use or as might be imposed in the future.

International treaties are never completely satisfactory to all parties
concerned but are necessary when two or more countries cannot agree on
the distribution of a common water sourcé. ’ |

The Indus River problem is a good example of a river dispute settled
by treaty. Extensive development had taken place in the Punjab area from

the three eastern rivers, which lands are now in Pakistan., Ind:a then
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wanted to develop her land on the upper portion of these same tributaries.
The World Bank recognized that there was not enough water in these
tributaries to satisfy both countries, so she acted as an arbitrator and
advisor to formulate a treaty which both countries signed. The western
tributaries are to supply the water for Pakistan's developments, while
India was allowed to develop and use the land on the upper portion of

the three eastern tributaries. The treaty does not completely satisfy
either country, but it is considered a reasonably sound, workable
solution, and certainly the Bank has made a great coniribution to peace
in this part of Southeast Asia. ’

The Jordarn River is an example of a river dispute which is being
operated under a third party understanding. The original propeosal was
to ignore boundaries and develop the whole basin as a unit. However,
this is politically impractical under the state of tension existing between
the countries. Finally an arrangement was worked out whereby the total
land potentials and total water supplies within the basin were considereac
It was decided to {1) serve all the irrigabie Arab lands in the basin first,
and (2) let Israel use the remainder of the water either inside or out-
side the basin as desired. Once -the divicion was agreed to, any
country could take its allocation of '"stream deplietion' and use the
share as she saw fit to'do so. There kas never heen a signed water
treaty or any agreemént of any kind between the Arab nations and
Israel., However, so far, both sides have respected the nnderstanding
of the United States on how the waters would bs divided. |

The Euphrates is one of the large rivers of the world which
needs to be placed under an international treaty in the near future.
Upstream, Turkey is planning the buge Keban Dam and storage -
reservoir for power production. Syria, in the middle secticn of the
river, has already developed some storage, and considerable land and
water is planned for development in her portion of the Euphrates basin.

Irag, on the downstream end, has limited storage pdtentials and must
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depend largely on the natural flow of the river for water. When Turkey
completes her storage reservoir, the regime of the river will be changed:
and Syria will be able to capture more water,leaving less for Iraq. A treaty
must be made or Iraq seems to be the country'that might not get its fair: |
share of water.

Very often other than engineering facts enter into the making of a
treaty. Engineers and other technicians should present hydrologic and
technical facts in an unbiased manner, for theirs is the information needed
for a sound solution that will be manageable from an administrative
standpoint,

Finding a rational basis on which to develop an International Treaty
between underdeveloped countries may be difficult because of thé lack of
hydrolegic records. In some instances, even though records do exist,
their reliability may be doubtful. The only solution is to use the best
tools we have, extrapolate and interpret hydrology by standard and ac-
cepted procedures, and to set the best hydrologic basis for the treaty that
is possible.

Even good hydrology by itself is far from being a sufficient base.
Some formula must be found that will allow each riparian country to get
what it considers to be its fair share of water. Solution of the Jordan
River dispute, such as it is, required a determination of the irrigable land
and the beneficial water requifemen’cs of that land. PoliCy matters had to
be develcped such as the decision that Hula Swamp was a natural water
user within Israel and the existing consumptive uses were not a natural
part of the water soufce. Water saivaged from deéveloping the swamp were
waters that had never formerly gone to make up the stream below and should
not be so considered. Each situation requires a new formula and sound

considerations.

Interagency Committees

The basin interagency committees are composed of representatives
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from all federal agencies directly interested in land and water and from the
states involved. Such a committee can iron out a lot of problems and
has been quite effective in the Pacific Southwest and other areas of the
country. An example of problgfns this committee wrestles with had

to do with water rights. Ranchers have sometimes built stock watering
ponds on the headwaters of rivers that have been considered as fully
appropriated. It was soon discovered that diverting water from the
"stock ponds' around the side of the canyons increased the surrounding
grass growth. So, during slacﬁk.pe'riods they often put their bulldozers
to work and built numerous pbnds and stored an appreciable amount of. |
water which affected the users downstream., The Pacific Southwest
Interagency Committee discussed the problem fully, then published.a
report defining the maximum requirements of stock watering ponds.
This guide has been rﬁost useful in. water administration. In Utah
construction of stock watering ponds and storage of water must be
applied for, and the agencies of the U.S. Government using water on
the federal domain is no - different than individual farmers or ranchers

on their private lands.

Water Institutions

‘What type of ins_ti.tutions are recjuired to distribute wéter to the
farmer from the water development projects? Since most large pro-
jects are financed by public moneys, should the government distribufe
the water on down to individual user, or should mutual compé,nies or
cb-bps be formed among the users to handle the distribution responsi-
bilities ? Under early devel:)pménts in the western United States, mutual
comparies were formed and distributed the water. In fact, some
private companies constructed ‘c‘o‘mplete projects and '"sold" the \#ater,
However, except for a few small ones, most commercial companies
have gone out of existence.

The present trend is to look to an irrigation district or to a
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valley authority type organization as the water institution for wholesaling
the water. Such an institution with limited taxing powers can force

the stockholders to pay their water bills; etc. Such institutions are
likely to dominate the irrigation watet field in the future.

A ra,tidnalvand likeable arrangement for farmers is to have the
district act as é. wholesaler delivering water to cooperatives or mutual
companies cwned and managed by the farmers who in turn deliver to their
individual stockholders. There are places, however, such as in Puerto
Rico, where the government distributes the water to the farmer. Since
the farmer has no direct representatidn at any level, this system is
generally'@nsatisfactory to the farmer., When the irrigators have no
active voice. in water distribution, they do not gievgl_op the necessary
interest and initiative to do the best job possible with the water, and they
often receive inadequate service, ’ , |

In a community association or a mutual company, social pressures
help force individual ﬁs_ers to supply labor for Vopera.ltion and m‘aintenanée
and to pay water costs,and organized efforts force higher at,.;thOrities to
listen to complaints, Individuals should have some mea;is of making
their wants known to those who may be managing the system with a certain
amount of indifference to the needs of individual users.

If one must consider strearﬁ depletion as the basis of a water right, ’
what kind of law is best and what kind of organization is needed to enforce
the laws? How are we going to properly integrate the different levels of
water or“ganization,s to assure the most efficient use of water? These and
other questiocns must be answered in the not too distant future. Attached is
a prelifnin‘ary statement of principles desirable for inclusion in state water
rights laws recently developed under an Irrigation Division Committee of
the Amgrican Society of Civil Engineers. Tﬁis subject is currently being
studied by several divisions of the Society as is being done by many

organizations interested in water development. (Appendix B)
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Appendix A

Preamble to a Proposed Adjudication-
and '

‘Sample Sheets Showing Proposed Awards of Water Rights.
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IN THE DISTRICT COURT OF THE FOURTH JUDICIAL DISTRICT IN AND FOR DUCHESNE COUNTY, STATE OF UTAH

EREKEEERE K E K

IN THE MATTER OF THE GENERAL DETERMINATION OF ALL

THE RIGHTS TO THE USE OF WATER, BOTH SURFACE AND

UNDERGROUND, WITHIN THE DRAINAGE AREA OF THE
UINT AH BASIN IN UTAH

KE Rk E KRR S Rk

NOTICE TO ALL WATER USERS WITHIN THE ABOVE DESCRIBED DRAINAGE AREA: .

Attached hereto is your copy of the Proposed Determination of Water Rights in Uintah Basin, Nine Mile Division as
prepared by the State Engineer's Office in the above entitled cause. This Proposed Determination will be on file at all
times with the Clerk of tilis Cowrt in Duchesne, Utah and additional copies thereof may be obtained from the Office of the
State Engineer of Utah in Salt Lake City, Utah upon payment of the actual cost of printing.

Pursuant to Section 73-4-11 U. C. A. 1953, you are hereby notified that any claimant dissatisfied with said Proposed
—~Determination must file with the Clerk of the above entitled Cowrt a written objection thereto duly verified on oath within ninety

;‘_9()&1 days from and after the date of service of this Proposed Determination upon you. A copy of said Protest should also be filed
with the State Engineer,

Dated this. day of L ) - s 19 . .
A, Pratt Kesler : ; WAYNE D. CRIDDLE
Attorney General ' STATE ENGINEER
’ ' State Capitol
Salt Lake City, Utah
Dallin Jensen

Assistant Attorney General
Attorneys for State Engineer



IN THE DISTRICT COURT OF THE FOURTH JUDICIAL DISTRICT IN AND FOR DUCHESNE COUNTY
' STATE OF UTAH

ted

IN THE MATTER OF THE CENERAL
DE TERMINATION OF ALL THE RIGHTS
O THE USE OF WATER
AND UNDERGROUND, WITHIN TH
DRAINAGE AREA OF T

IN UTAH

Comes now, Wayne D. Criddle, as State Enginéerof the State of Utah, and respectfully
represents and shows unio this Honorable Court,

1. That the area comprising this general determination proceeding includes all of the
water sources, both surface and underground, within the drainage aiea of the Green River
and all 1ts tributaries in Utah below the confluence of Pot Creek and above the confluence
of the Green River wih the Colorado River, but excluding therefrom the drainage area of
the San Rafael River and the Price River.

.2 Thar on *he 20th dav of March, 1956, after petition filed by the State.: Engineer of
Utah 1n thys cause ard m the case of Huber v. Deep Creek Imigation Company, Civil No
3067, row pending before this Court in Uintah County, an Order was made and entered by
this Hororable Court deirecting that a general derermipation of water rights be made by the
State Engrne=r *f 1tab and submitted herein.

3 That e State Frnganeer haz foltowed the proviaons and require ments of Chapter 4
o Title 73 Utah Code Aenotated 1953, and has given and publs:hed the notice: theren
require d, and huas @aused summons o be s .aed and served and has secured the Nling of
vhrim: 'y the users of warer n <ard area and the bHling of disrlaimers by property own;;‘s
whose only use 15 thiough irrgation of water companies or murec ipahitics, Lthat the State
Frng.rev ot has rxamened e crees relatmg to water nghts in Tintah, Carbon, Emery, and
Ducte sue Countivs and has searched the nles of his office and the office of the County
Recordsr in sad counties  to the end that no right 1o the use of water within sad drwoage
are 25 shall Lave esc aped tis attention, that he has given carefal ¢orsideratbion 1o the claims
of the water useiy a5 frled herein. completed Wi hydrographs surveys as to the Nine Mule
Creek vsmtmty  ard its trebutaries and now certifies to the Court the completion of sand
surveys as to that source . and the State Engineer 1s now prepared and does herewith submit to
this Hororable Court his proposed determination of all nghts to the use of water. both surface
and urderground within the drainage area of the Nine Mile Creek vicimty and all sts tribu-

tares. a water source within the ubove-enutled procereding  This area will be known on the

BOTH SURFACE
E
HE UINT AH BASIN

PROPCSED DETERMINATION CF WATER
RIGHTS BY THE STATE ENGINEER
NINE MILE CREEK DIVISION

CODE NO. 7

records of the Stars Engiseer’; Office as Code No, 47. In recammending this proposed determi-
nation of water rights, th2 State Engineer has udhered to the principles of water appeeprittion 15
set forth n *he Constitution and Statutes of the State of Utab and as propounded by the Jecisions
of the Supreme Court of the State of Utah, by which constitunon, statutes and decisions, it
is declared that beneficial use shall be the basis, the measure and the limit of the right to
the use of water, .

4. That diligence ng};ls from surface water sources are those which were initiated by
beneficial use prior to 1903 and were obtained and established in accord with the intent of the
appropriator and the laws of the State of Utah then existent; that diligence rights from umiet—
ground water srurces are those le-uch were initiated aud fully attained by beneficial use prior
ro Mareh 22, 1935, Other rights to the use of water, either pending or perfected, must have
been imtiated by an applicatron filed in the office of the State Engineer. Perfected rights are
represented by a cectific ate of appropriation issued by the Statr Engineer and detarls of such
rights are i=cluded ' this proposed determinatios for confumation by the Cowt. Pending
apphicanos are simply permits to put the water to beneficial use within a specified time or
an extersion thereof  In severs) specal instances, the water user has claimed and has sub -
stantiated a nght based upon an adverse nse and the devails of such right are alse included
herewr for confirmation by the Cowt. In preparing the detacls of the right as lsred 1n this
proposed determrnation, 1t has been the ruls to consider s floew of water as being orly a rate
of withdrawal from .Lhe underground supply and/or surface sousce, the real appropriation is the
quantity or volume of water actually withdrawn or diverted in acre feet during a ralendar year

5. ln the instance of urigation, the diversion requrements have been considered 1o be 4
acrs feet per acre per calendar year, regardless of the source of supplv. The srrigated tand
bes genetally between 5,000 iret and 7,000 feet elevauon. Annual ramiall 1s about 10 inches
of which nearly 4 inches comes diring the frost-free period of about Jine through September.
Consum ptivé use or, fevgp'a:ranspiration from the land and hay crops is considered to be a total

of 2 0 acre feet per acre per growing season of which precipitation normally furnishes .35

9t
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acre feet per acre ; giving a net ptive requi nt of 1.65 acre feet per acre. The
balance of 2.35 acte feet per acre reflects both application and conveyance Iosses that, under
present physical and economical conditions may be liberal but are not idered bl

for this arez with Lmited storage, This atlowance will vary depending upon economics and
the development of the asea, It is recommended that the Court reserve the right to change,
at some future date, this liberz® allowance in thr interest cf full development of the area.
6. In determining the ame it required for steckwatcring purposes, a water allowance Las

been made of 5 galloms pes day for each sheep, goat, horse or swine, 25 galions per day for
each cow or borse, and .75 gallons per day for each chicken or twkey. For domestic or
household use, a water allowance of 650 gallons per day for each family bas been made.
Wherever an award bas been made for winter stockwatering on other than 2 natwral sowee,

2 return of any uncowsumed water to the natural source is both plated and ired

Y

7. Thit proposed determination & jntended to cover all existing righty and pending 2ppli-
cations initiated in the offjce of the State Engineer, all within the area described. The rights
listed herein, which are founded upon plated apmopiations of wates by subsisting appli-

cations filed in the office of the State Engineer, are subject to inclusion in a final dectee -
conditional upon compliance with the terms of the zpplication upon which the respective
contemplated appopriations are bred and upon compliance with the povision: of the laws
of the State of Utah selaticg theset: . At the énd f the pericd: as heieinafies meriioned,
the status of said applications shall be repwted by the State [rginee: to the Court for inclusion
in such supplemental repa . and decree as the Cout may deem moper.

8. The period of use fo irrigation of Apil | to Octeber 31, allow: at least one mowth

Dated March 1964

in advance and oue mosth following the gverage frost-free period of each year, but the State
Engroeer, o his duly appointed water iss , should be extitled to vary this period of

wse when necessary to inswe the most beneficial use of water; bat this variance shall not
gstal?lish any right as against stovage, of other buneficial wes, either present or future,

9. The State Eogineer, o his duly appointed water ¢ , may authoire tempo-
rary changes whe n comditions merit such chang s wathout notice or upot such notice 224 upon
suck conditions as the State Engineer shall determine.

10, Such beadgares, diversion and me aswring devices, muct be installed as deemec peces-
sary by the State Engineer and such maintensnce of the natwrzl channel and diversion canals
hoald be effected ay dir d by the State Engineer, :

11. It is recommended that the rights to the use of water within tle z7ea incladed in this

proposed determination be de creed to the various parties substantially. as set forth herein. It
is further recomime nded that the Court require that the State Engineer, ‘at periodic intervak of
not less than five years, make his repoet to the Cowt of adjustiments, corrections of names of
owners apd of their addresses, action taken on peading applications, and such other matters as

time may indicate 1o the Court to be just and proper for inclusion in 2 supplemental arder or
decree,

12. In all matters vhatsoever pertzining to this proposed determination of water rights, the
rervices and aistance and advice of the office of the State Engineer arc and shall remain avail-
able to the Court.

DY, 7/
WAYNE D. CRIDDLE
State Engineer of Utah
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GREEN RIVER, DAGGETT, SUMMIT & UINTAH COUNTIES, PROPOSED DETERMINATION OF WATER RIGHTS
CARTER CREEK, GREEN RIVER & TRIBUTARIES

SOURCE & TYPE OF RIGHT IMNCLUDING YEARLY PERIOD " PURPOSE &
oA NAME & ADDRESS OF CLAIMANY YELL NUMBER, DEPTH & DIAMETER TIE: POINT OF DIVERSION OF USE PRIORITY
ited f America South Brewne Lake Spring, Application $.25939'W, 2853 fr. from Ef cor. Sec. 31 May 1 to Nov. 30 Domestic
29 ‘é’g;é:z ssetr?ﬁe? Ogrgee;,CUtah No. 29079 - Election Filed T3N, R19E, SLBEM. * | both incl. ! April 19, 1957
3 i A i North Browne Lake Spring, Diligence Stock water directly on spring located 5. July 1 to Aug. 31 Stockwatering
o gt;‘rxet:tdssetriti?eof et & g 26024 "West 2733 ft, from E} cor. Sec, 3i, both incl. ! 1900
Ogden, Utah T2N, R19E, SLBEM.
3015 | United States of America South Browne Lake Spring, Diligence Stock water directly on spring located §. July 1 to Aug. 31 Stockwatering
Forest Service pring, Dillg 25530 eat 2855 f1. Bom EF cor. Sec. 31, | both incl. ! 1900
Ogden, Utah T3N, R19E, SLBEM.
2941 | State of Utah, Fish & Game Department Beaver Creek, Application No. 27700, S. 230 fu. £, 1900 ft. from W} cor. Sec. Jan. 1 to Dec. 31, Fish Culture
1596 West North Temple Certificate of Appropriation No, 5655 32, T3N, RI19E, SLBEM. both incl, Mov. 29, 1955
Salt Lake City, Utah
2971 | Steinaker, Elbert Well, Application No, 31461 N. 1970 ft, E. 550 fti. from SW cor. Sec. Jan, 1 o Dec. 31, Domestic
Manila, Utah Election Filed 18, T3N, RISE, SLBEM., both incl. Oct. 14, 1959
April 15 to Oct, 15, trrigation
. both incl. Oct. 14, 1959
2412 State of Utah ﬁ-“ Green River, Diligence Stock water directly on stream from point Jan. 1 to Dec. 31, Stockw atering
State Land Board where stream enters NENW} Sec. 2, T2N, both incl 1870
Stste Capitol Building R20E, SLBEM, to point where stream leaves
Salt Lake City, Utah SWISE} Sec. 2, T2N, R20E, SLBEM.
2251 | United States of America Hideout Spri i
1 pring, Diligence N. 1900 ft. E, 2080 ft, from SW cor. Sec. uly I to Sept. 10, Stockwateri
gogr;;; ’Se[;:;ﬁe 13, T2N, R20E, SLBEM. vt fndt, T 1892 ¢
2793 United States of America Sink Spring, Diligence $.50°19'W. 8071 ft. from NE cor. Sec. 36,] March 1 to Dec. 31, Domestig
Forest Service TIN, R21E, SLBEM. both incl. 1500
o Ogden, Utah
2513 United States of America Green River; Diligence Stock water directly on stream from point Jan, 1 to Dec, 31, Stockwatering
Forest Service where stream enters Lot 1, Sec. 31, T3N, both incl. 1878

Ogden, Utah

R21E, SLBEM, to pc;}nt where stream leaves
Lot 1,Sec. 31; T3N, R21E, SLBEM.

691
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GREEN RIVER, DAGGE: T, SUMMIT & UINTAH COUNTIES, PROPOSED DETERMINATION OF WATER RIGHTS
CARTER CREEK, GREEN RIVER & TRIBUTARIES

DIVERSION YEARLY = b
EXTENT & PLACE OF USE FLOW | pon acrE| DIvERsion | SUPPLEMENTAL TO REMARK cLamM
S F. | AC. FEET| AC. FEET CLAM WNo. s No.
DOMESTIC: 200 campers and fishermen 0,045 14.60 . 2931
ATERING: 2000 sheep, S horses - Beaver Creek, Carter | 0,20 70,161, 470,471,490, 491 3016
STOCKW Creek Allotment : 493,493, 494,495 496,457
SEE SUPPLEMENTAL CLAIM NUMBERS 147014741513, 15%¢ 1815,
1520,1525/1823,1958, 2224
2226,2227,2233,223b,224
2242,2244,2243, 22452244,
2358,23&&8 386,238
2729,2724,2725,2738 273
2727,272,2728, 301
OCKWATERING: 2000 sheep, S horses - Beaver Creek, Carter 0.50 70,161, 470,471, 490, 491 30s
5T Creek Allotment 495493 494 9s 496 1'5’19
e SUPPLEMENTAL CLAIM NUMBERS 1470 1474 §14, 5,
: 1520 1525 50,2224,
2226, 2227 zz&s 2b3s, '
22412242 izu.éz
§§§§23 oy 57
2731' 272 2% ;a
FISH CULTURE: 157,757 Lahonton Cutthroat Trout 5.0 in Browne Lake Reservoir located in the %{% 2941
: See 31 TN, RI9E, SLBEM, sr%wwi sWi Nw}, Nwjswi, NEjSW!
. {Remarks Sec. 21;,002“ RI9E, SL th 2 maxtmum capacity
- of 494, ft.
DOMESTIC: 1 family 0.10 T 0.730 271
IRRIGATION: 0,50 ac, NWINW] Sec. 19, T3N, RISE, SLBGM. See 3.0 See 1557 Flow for this Ts part of flow for domestic,
SEE SUPPLE NUMBER R 3] Remarks Diversion a each, or all ch.lms. Totzl yearly diversion
ES TAL CLAIM emar o under all clolins mentioned 1. 500 2c. ft.
STOCKWATERING: 30 cattle, 150 sheep a1z
STOCKWATERING: 1200 sheep - Dowd Hole, S Creek 0.010 486,487, 2011, 2247,2248 2251
P - iomeas” “Pring 224D,2252,2373,237%4,
SEE SUPPLEMENT AL CLAIM NUMBER, 2375, zs'n' za7d
DOMESTIC: 20 families 0.027. 14.600 2793
STOCKWATERING: 2500 sheep, 255 cattle - Green River Lo, 193 1 2513
Addition Common Use Allotment 10
SEE SUPPLEMENTAL CLAIM NUMEERS 878 224 zo 37
zsaz,zaoa zm zsos "2 .
e 2510, 2670.%23. 700, %g
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Appendix B

General Statement of Principies
¢ To be Included in State Water Rights Laws

(Proposed by the Technical Committee on
Water Rights Laws, Irrigation and Drainage
Division, American Society of Civil Engineers)

“

Policy--States that have not done so should be encouraged to declare

water use policy.

Policy ought to:

1. Declare all water in its natural environment to be public
wealth and a natural resource.

2. Establish the right, interest, and responsibility of the
state in controlling development and use of water resources.

3. Recognize the need to provide adequate protection of private
and public investments in water-use facilities.

4. Encourage the conservation and wise use of water.

5. Encourage the collection of basic hydrologic data.

1. Vested Rights. Since the eastérn states ncw generally operate under
the Common Law of Water Rights, it will be necessary to recognize
existing beneficial uses as vested rights. Provision should be made for
those people claiming vested rights to offer proof of such right within
reasonable time after the passage of the Act, after whichtime existing
uses would be expected to go through the usual procedure to secure right
(applicatiqn, permit, license, whatever), These established rights

would then have priority in time with other rights.

Because among vested rights there is neither priority in use
nor time, there will be instances where the natural flow of a stream is
not sufficient to fill all vested rights. This will normally lead to law-
suits to establish priority in right. The law ought to provide that in case

of such actions, all people claiming an interest in the use of water from
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the same source would be served and given an opportunity to appear and
present their claim. The interrelation between surface water and ground
water should be recognized where relevant. Further, provision should

be made for a state agency to prepare findings for the courts' consideration,
The court then should decide both the amount of appropriation and the

relative priority between users.-

2. Fundamental Principles of Priority. The principle of 'first in time

is first in right'" should be followed in all circumstances where the watef
supply is not sufficient to meet the-demand for water. Priority of an g
approp:tjiate right is the superiority of the right over all iater appropriative
rights that attach to the same source of supply. Priority should determine
the question of whether the holder of a particular right is entitled to

divert water when the supply is not sufficient to meet the total entitle-

ment of all right‘s.

The date of priority of an appropriative right should be the time
that an acceptable application therefor is filed in the office of the state
efficial who is charged with the responsibility for administration of water,
provided that all of the subsequent requirements relating to the acquisition
of the right are complied with. Reasonable diligence in proceeding with
construction of the necessary facilities and application of water to the
proposed beneficial use should be required. Failure to proceed within a
reasonable time after filing an application should result in cancellation

of the application and loss of the date of priority.

3. Water Filings. Other than vested rights, a water right should be ob-

tained only by application to the appropriate state administrator (or

office. A water right should not be obtained by prescription.

4. Appropriation Should be Limited to a Specific Quantity. The public

inter est demands that certain limitations be placed on the amount, place,

4
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time, and natur~ of use of water which may be used in the exercise of a
right to the use of water. Reasonable beneficial use should be the basis,
the measure, and the limit of all appropriaticns. The quantity of water
required to fulfill the needs of reasonable beneficial use will vary from
one area tc another, and any limits set forth in the law should provide
sufficient flexibility to set different standards where variations are

indicated in differen* areas.

5. Regulations for Filing. No right to the use of water should be

acquired unless the statutory; procedure set cut therefor is followed.

- Full compliance with all requirements must be accompiished. No right

to the use of water should be acquired threcugl: adverse use, or posséssion,
or by estoppel.

In order to acquire a right to the use of water, the first step re-
quired is the filing of an application in the office of the zppropriate state
office. This application should set forth |

{a) The nzme and mailing address of the alpplicant.

(b) Source of supply.

(c) Proposed point of diversicn, defined in such a way that it

may be readily located, either ¢n the ground or on a map
of the are.a..

(d) The means of storage, diversion, and conveyance of the

water,

(e} Quantity of water involved, beth on a flow-rate bésis and

the total quantity per season,

(f} Period of the year during which the proposed use will be

made.

(g) Purpose of the proposed use.

(h) The proposed place of use defined accurately by legal land

description. To illustrate, for irrigation uses the acreage
to be ir‘rigated should be stated, and for municipal uses

the population to be served should be stated.
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(i) Length of time required to complete construction of the necessary

facilities, and to apply the water to the use proposed.

The application may be accompanied by a map or maps showing in
detail all of the pertinent information :elative'to the application. Applica-
tions for speculative purposes should not be allowed. Any application which |
is not in the best interests of the public ghould be rejected.

The maximum period of time should be specified during which any
application could remain in good standing without some action having been
taken by the proper authority to either approve or reject it. Any require-
ment for payment of fees in connection with the acquisition of water rights’

should be left to the discretion of the state,

6. Commencement and Completion of Work. The permit should set forth

the time limits within which the proposed work involved must be completed.
Substantial construction should be initiated within a reasonable time from
the date of approval of the ‘application, and should be completed within a
reasonable time, which would depend on the size and com_'plexity of the
proposed project, The applicant should submit validated evidence of
completion of the proposed work. Requirements involving time should
provide authority for extension of such time limits upcn proper showing
by the applicant. In the event an extension of any time limit is requested,
this should be submitted in Wfiting prior to the expiration of the time
period involved and should state in full the work accomplished to date and
the reasons why such extension is needed. All time periods should start

with the date of approvail of the application.

7. Proof of Beneficial Use. Time limits should also be stated in the permit
within which the proposed beneficial use of the water must be accomplished.
On small projects, the total time required for completion of construction
and application of water to the proposed use might be only one year.

l.arger projects might require longer periods of time. Authority to grant
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extensions beyond the periods provided for in the permit should be
granted to the State Engineer or other administrative authority. A
maximum period of time beyond which extensions could not be granted
should be stated. A map or maps prepared and certified by a qualified
land surveyor or engineer should accompany procf of beneficial use.

r

8. Adjudication. Rights may be adjudicated either by the Court, as

in-Idaho, or by a Commission as in Wyoming. Provision should be made
for surveys to determine current.water uses. At the time of an ad-
judication each perscn clairhing a right to use water should be served
with a legal notice in ample time for him to be bresent at any hearing.
This will include those people claiming vested rights. If a person,

who has been duly notified, dces not appear and present his claim, ne
would be judged to have no right. " The Court or Commission, after
hearing all claims, would determine both pricrity and amount of the

right. Of course, provision should be made for appeal to the appropriate

Courxt.

9. Abandonment and Statutory Forfeiture. When the holder of a

water right fails to use beneficially all or part of his right for a

specified period of tinre, except in case of water for stcrage reservoirs,
such unused water right is iost. However, forfeiture shall not necessarily
occur if circumstances beyond the control of the owner have caused non-
use, such that the water could not be placed tc beneficial use by diligent
efforts of the owner. In humid areas forfeiture shall not necessarily
occur due to nonuse of water when the use of such water is not required

for the purpose in the permit.

10. Administration. The responsibility for administration of all water

rights within a state, and the control over distribution of water, should

be vested in the State Engineer or other appropriate official who is chief

»
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of the state water administrative organization. Provision should be made
for the establishment of water administrative areas as needed.

The use of water under all rights should be limited to that amount
provided for by statute, whether it be a specific rate of application or only
2 beneficial use limitation. It should be the water administrator's responsi-
bility to enforce this limitation and to regulate all water uses according
tc priority as needed.

Records of the rate and total quantity of each diversion of water
should be kept by the water administrator and submitted periodically to
the State Engineer or appropriate official. Storage water should be ad-
ministered in such a fashion that it is made available to fhose who are
entitled to its use, with a reasonable reduction in guantity being made to
provide for transpertation losses.

Authority to require the installation of adequate structures fqr the
control and measurement of water diverted should be vested in the state
water administrator, or his assistants or deputies,

- Provision should be made for the regulation of groundwater use in
conjunction with surface water use, with priority of right being the con-
trolling factor where the twc are interrelated and have an effect on one
ancther.

Provision should be made for any person who feels that he has been
injured cr discriminated agaiﬁst Ey the act of a2 water administrative
official, or by the latter's failure to act, to appeal to the proper official,
following through the various levels of authority up to and including the

state water administrator, and thence to the courts.

11. Eminent Domain. Duly constituted governmental bodies should have the

right of eminent domain. Generally, private appropriators should have re-
course to a ''way of necessity'’ to secure relief in acquiring rights-of-way
for canals and laterals, and for dams and reservoirs, and whatever other

works are required to perfect an appropriation.
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12, Change in Point of Diversion, Place, or Purpose of Use. The law

should provide thaf the diversion point, place, or purpcse of use may be
changed by application to the proper administrative agency so long as it
is not detrimental to the rights of other appfopriators. All declarations
of intent to changs point of diversion, place, or purpose of use should
be published. In the event of protest, a time and place should be set for
b.earing by ihe appfopriate official or commission, A certificate or
permit Vautho:‘rizing the changé should be given to the appropriator and
appropriate entries made in the official records.

r

13. Developed Water. Water developed by constructed works are -

sﬁbject to beneficial use by the cwner or developer under permit, " When
such waters are deposited in a natural water course bevond the domain of
the developer and ‘ha'.ve not been applied to beneficial use in a specified

| period, the water is subject tc appropriation and use; but the appropriator
can acquire no right as against the creztor of the flow to require him to

.

continue supplyving such waters to the stream.

14. Ground water. The appropriation of groundwzater should fcllow the

same generzl principles as surface water. The interrelation cf ground-
water to surface water should be established by a competent agency,
and this interrelationship reccgnized, where germane, by the state,
The state commission or administrative agehcy should be given the
poewer tc; détermine the rate at which water m‘a,v he withdrawn from each
aquifer. This normally weuld be equal to the rate of recharge to the
aqguifer. The r2te of recharge should be ésﬁablished by a gompetent
technicél :-igericy. |

It may be desirable to have a somewhat different set of
;ﬁrinciples for appropriation of mirad groundwa ter, In grcundwater
miniﬁg situations, where recharge is insignificant, rights should be

granted for a period of time sufficient to amortize investment. In
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granting new rights a hydrqldgic study is necessary to prevent such rights
from shortening the life of existing rights to a period ‘sh(’)rter than the
calculated amortization time.

The state should require drill logs to be filed by a qualified
- driller with the appropriate agency. '\

-

15, Drainage Water. The law should establish the responsibility for

- handling drainage water, and provide for joint responsibility of contributing
landewners. Individuals should be given the right to dispose of drainage

water by obtaining a ''way of necessityy{ when required.

16. Quality of Water. Quality standards based on economic considerations -
énd the public welfare should be developed by the state for each stream,

or reach-of-stream. The law should récqghize that water is a renewable
natural resource that should work for the benefit of the publi‘c. .AT‘hé concept
that water should be beneficially used both quantity-wise and quality-wise to
the maximum extent possible, consistent wifh the public wélfére, is’
recommended, |

17. Safety of Structures. Applications for a permit for the construction

or alteration of dams should be made to an appropriate state agency. All-
applications should be accompé,ni'ed by plans and specifications pfepared by |
a qualified engineer. State a'pp,rovai should be réquir'ed prior to construction,
Exemption from such requirement may be made fof minor structures.
Provision should be made for official inspection of déms and structures
during and after construction at such times as the administrative agency
considers advisable, and for the periodic inspection of constructed'dams |
when there is a doubt regarding their stability.
‘States should be encouraged to adopt dam standards on a regional
basis in conformity with Hydrologic and other requisites. The administrative
agency should be encouraged'to adopt and publish rules and régulations relating

to dams and other structures that may come within its jurisdiction.



18. Interstate Water Resources., Planning for and deva lopment of

interstate water rescurces should be governed by irterstate compacis as
the most effective, economical, and equitable means of resclving problems
of water allocation among the siates concerned. Compacts are genevally
preferable to judicial procedures for the resolution of controversies cver
interstate waters because they can provide the flexibility necessary to

meet changing physical and economic conditions in the areas involved.

This flexibility is not usually provided in ccort decrees,
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