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7.2 Levels of Autonomy and Organizational Integration

A1l previous remarks in section 7.1 provided an example of the
myraids of legal details that accompany a decision to merge or
consolidate. Similarly there is a vast number of remarks that can
be made for developing proper organizational schemes and working
procedures in any alternative water management effort. While there
are many ways of developing actual organizational charts and
managerial schemes, it is safe to conclude that all of these revolve
around three critical requirements:

1. the creation of support through the hiring of appropriate
personnel ;

2. the rallying of resources through appropriate facilities
and the creation of infrastructure;

3. the establishment of organizational procedures or rules of
operation.

Rather than expanding on organizational theory and its connection
to efforts for consolidation, we may highlight a few items of the
type of concern in this area:

a) The need to maintain decision-making at the lowest
level possible, an effort which accentuates granroots
involvement.

b) The expansion of leadership and the establishment of
new lines of command.

c) Expansion and improvement of personnel.

d) Flexibility in rearrangements and the extent to which
the organization is capable of alternative organizational
arrangements, reassigning of priorities, regrouping of
personnel, etc.

e) Resolution of questions of spatial separation and
betterment of facilities.

f) Perfecting procedures and rules of operation, recluding
specific organization roles.

g) The distribution of functional tasks and the allocation
of responsibilities.

h) Steps for incorporating feedback mechanisms and

"attention" management in monitoring performance.

A11 the above are but indicative of the attention that must be
paid to an organizational preparedness for meeting the challenge of
consolidation. As related in Section 5.3, the underlying concept
is one of a transitional process and of an evolutionary scheme in-
volving problem definition (or systemic mapping); generation of
alternatives; assessment of alternatives; decision making; and,
implementation. Another way of recapitulating here the process of
building the basis for implementation is through the help of
Figure 7-1.

Assuming that such a process is based on an adequate understanding
of all aspects of the problem, on the generation and evaluation of
aiternatives, and on a mproper clarification of institutional arrange-
ments there are some key questions that underline the requirements
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for an effective implementation process and involve such concerns as:

1. Who implements, or the discovery of the appropriate units
and authorities as well as persons for successfully
bringing about implementation.

2. How do we implement, or the dymanic process of bringing
about social change through exposure, awareness, persuasion,
trial, adoption, and confirmation.

3. What do we implement, or the selection of an appropriate
mix and strategy of organizational solutions in the context
of the socio-economic environment of the particular area.

4. When do we implement, or the strategic timing for bringing
about change, the stages and phases of implementation,
and the combination of effective social policy in the
context of available manpower and economic resources and
appropriateness of measures for the minimization of social
costs involved in any transformation.

These are, indeed, fundamental questions and raise concern as
to a broader commitment ot integrated water resources planning. A
few remarks on this last topic may allow us to conclude this brief
chapter on setting the stage for efforts of implementation.
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7.3 Integrated Water Resources Planning

To be done properly, planning for water development obviously
cannot be isolated from the planning of other resources, both natural
and human. The use of the term "comprehensive planning" as applied
to water resources is not a recent invention but goes back to the
turn of the century when in many countries including the United States
the term "multi-functional" planning was first introduced.

The comprehensiveness of water resource planning has been the
subject of controversy and debate in the Titerature. It has been
recognized, however, that in order to be able to maximize the benefits
from any water resource project a much larger systemic analysis of
the surrounding environment is needed, a broadening of the horizons
of traditionally narrow planning efforts, and increased sensitivity
to decision-making problems associated with multi-objective and
multi-dimensional interventions.

The beginning and end of comprehensive planning is goal setting.
The definition of long-term goals produces medium-term objectives from
which quantifiable short-term or immediate targets may be derived. At
every level, however, goal setting, the determination of trade-offs,
and the establishment of priorities depend primarily on political
value judgments.

What we are trying to say above is that in considering, planning
and managing a water project we are guided at the same time by an
awareness of what indeed such a proposed technical project can do for
the larger society. This implies also a striving to adapt to natural
conditions; designing facilities relevant to the area; and the respect
of local culture and historical continuity.

Given current trends and developments water management, an inte-
grated system of water resources involves the following broader
points of concern:

a. Successful development and management of water resources
requires much larger institutional and organizational
arrangements, quite succinct from the presently prevailing
highly segmentalized and individualized approaches in
various parts of the world.

b. Norms and cultural values concerning water use must be
coordinated within a larger social planning domain, espec-
ially with regard to water rights.

c. FEach proposed water resource system, independent of its
level of analysis, must develop unique patterns much more
responsive to the specific people and cultural conditions
found in a given region, rather than a simple transferrence
of generalized information from other nations.

d. The larger the scope of the water system and the greater
the scale of analysis, the more complicated the organiza-
tional arrangements and, therefore, the more the need for
coordinating powers and comprehensive planning.
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By now, we have moved away from our question of consolidation a
much more general discussion of holistic water management. But it
is important to reiterate that consolidation of irrigation
systems is but a facet of a more general preoccupation with efficient,
effective and efficacious management of a precious natural resource.
Such a general management scheme would involve a balanced approach
that would combine in some innovative "social calculus" what is
technically sound, economically viable, legally pertinent, socially
acceptable, and last, but not least, what is politically feasible.
At the end, present and future water management schemes sould require:
a) strong incentives for efficent water use ; b) significant structural
changes, such as new organizational arrangements; cg "requlatory
counter-incentives", such as stricter enforcement and pricing
policies; d) fundamental changes in “water intensive" cultural practices.
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8.1 Consolidation in Perspective

This study has been a continuation of an earlier phase attempting
to provide a general framework of crucial engineering, legal, and
sociological factors (constraints and/or facilitators) involved in
any effort of consolidating irrigation systems. This general thrust
has been combined during Phase II with a consideration of economic
criteria in ithe "interdisciplinary" effort of delineating the consoli-
dation challenge not only as a simple task of merging adjoining
irrigation systems into a single unit, but also as a necessary means
for meeting the larger quest for efficient and effective utilization
of water resources in the rapidly changing arid West.

Investigations conducted in eight areas of varied socio-economic,
legal, physical, and irrigation conditions (Poudre and Grand Valleys,
Colorado; Ashley and Utah Valleys, Utah; Eden and Riverton Valleys,
Wyoming; the Truckee-Carson Irrigation District in Nevada; and the
Salt River Valley in Arizona) have provided a comparative scheme of
similar and dissimilar conditions for already consolidated and potential
cases for consolidation. Factors of successful operation and manage-
ment have been isolated and attitudes toward change have been

delineated in areas of potential future action leading towards consoli-
dation.

In addition to bringing together in a cogent scheme the great
variety of physical and non-physical factors affecting the degree of
successful consolidation and efficient management, the study has been
concentrating in explicating; (a) the overall desirability of con-
solidation; (b) the feasibility of probable change; and (c) the basis
for implementation, including organizational principles, priorities
of action, and certain specific steps that may enhance any efforts
for directed action.

While there was some obvious overlap between the two phases,
Phase II was characterized by the following key concerns:

a) determination and evaluation of the physical characteristics
of the selected valleys;

b) identification and measurement of the economic benefits and
costs of alternative physical and operational systems;

c) analysis of legal conditions for a range of institutional
alternatives and outlining of important differentiations
between merger and consolidation; and

d) explication of social conditions and users' knowledge and
attitudes towards present as well as alternative organi-
zational arrangements.

The discussion in all previous chapters was permeated by some
broader concensus with both the historical development of irrigation
in the West and with the balancing of three important dimensions
in natural resources questions namely:

a. efficiency or growth in material development so that a solid
basis of economic sufficiency may be maintained;

b. equality, or fair access of resources and consumption to
different segments of the population; and
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c. effectiveness or the overall significance of any policy vis-
a-vis the pursuing of certain larger social goals.

Furthermore, the concern with the consolidation of irrigation
companies, forced early the need for an integrated approach in the
management of water (and other natural) resources as a result of a
number of major transformations in the world around us, such as:

a. 1increasing societal complexity, leading to interdependence
and vulnerability;

b. the magnitude or intensity of effects which test the
tolerance or resiliency of surrounding environments;

c. the rapidity of change("future shock") and the shortening
of the span for effective decision-making;

d. the uneven distribution of effects (equity); and

e. the demand to cope and the search for a proactive (rather
than reactive) approach to the problems and opnortunities.

At the same time, it is not only that technical problems
proliferate faster than social solutions can be found to meet them,
but also the very quantity of problems changes their qualitative
character. Irrigated agriculture is also caught in a spiral of a
successive set of new or residue problems stemming from a series of
conditions which include:

the dynamics of technology

expanding populations

urbanization and industrialization

increased costs

decreasing resources

growth and expansion which demand large investments and
long planning periods

inertia of existing social institutions

The end result of all such remarks and apprehensions for the
argument at hand is that the creation or perpetuation of appropriate
organizations for managing natural resources require a much more
complex approach, analytical capabilities and organizational units.
Indeed, in the literature of environmental management there is
agreement that there must be continuous coordination between such
conflicting and complementary purposes as:

resource planning for substantial economic output
regional planning for successful coordination
facility planning for technical efficiency
ecological planning for biotic fitness

social planning for community integration
institutionalization for policy implementation

Turning now to the problem at hand, it was particularly emphasized
in the Preface that the successful development of water resources
management aiternatives require a combination of institutional arrange-
ments and successful implementation of physical measures. Thus, the
approach of the present research considered a series of basic propositions
for increasing efficiency and effectiveness of alternative water manage-
ment schemes. In a truncated form they can be summarized as follows:
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(1) Changing 1ife situations require reconsideration of tradi-
tional irrigation conditions. One of them is the question
of consolidation that involves both physical and organizational
alternatives.

(2) Organizational rearrangements are most important because
they involve not only the larger human community, but also
successful implementation of technological innovations.

(3) As a result of the above, improvement of water management
requires above all administrative and larger organizational
rearrangements.

(4) In trying to implement change there are, however, serious
constraints (and facilitators), as a result of cultural
practices, historical factors, and ecological limitations
in any given area.

(5) The knowledge and proper consideration of constraints/
facilitators makes it easier to proceed with the introduction
of alternatives to water systems.

(6) The implementation of new water management technologies
entails two things: a) delineation of technologies; and
b) some specific process of successful implementation.

(7) In implementing alternative water management systems
specific strategies and tactics must be considered for
making the transition to "new states" and for recognizing
both physical and non-physical interdependencies.

It has already been emphasized, that in order to meet ever-
changing societal goals, water resources planning, development and
management must be a dynamic process. With new demands continually
being placed on existing water resources, this challenge will require
continued improvements in irrigation water management. Thus, the
implementation of improved water management practices today must not
become the problems of tomorrow, but rather be a part of the
evolutionary process of achieving higher and higher levels of
water use efficiency. Therefore, an irrigation system must
retain flexibility in order to be responsive to public needs. Part
of such a commitment implies that our effort shall also preserve
as much as possible the status and importance of irrigation in the arid
West and recognize its value in the economy and life of the nation.
The program that one can design in order to improve water management
should allow potential beneficiaries to decide which option or
combination of alternatives is most suitable to their ideals, condi-
tions, and capabilities.

The purpose of the study was to delineate the characteristics
of an effective process for implementing technical and institutional
considerations involved in any potential effort of consolidating
irrigation compenies. The process involved around attempts to:

a. define the problem in terms of its legal, physical, economic,
and social parameters;

b. identify alternatives in relation to the parameters of the
problem;

C. assess the range of alternatives for diverse situations;

d. build the basis for implementation by considering specific
steps in any consolidation effort.
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The obvious premise here is that the consolidation of irrigation
companies for the intermountain region where perennial scarcity
coupled with strong trends of population growth and new demanding
economic activities provide both the impetus and the needed urgency
for a prudent policy of water management under effective organizational
structures and processes. The literature on the topic, as well as
general discussions of irrigation operations, seem to support the
general notion that consolidation of small irrigation systems and
the subsequent expansion of the organizational span can contribute
to the solution of many vexing irrigation problems in the arid West.
These problems may be divided into four types:

a. problems concerned with the physical situation involving
parallel canals, duplicate structures, multiple diversions,
and costly operation and management;

b. Tlegal problems concerning the right of the use of water
involving complex combinations of priority, period of use,
and water supply;

c. human problems involving the attitude of water users
toward the development and use of water; and

d. economic problems connected with the physical development
and value of the water supply.

At the end, at least on a theoretical basis, where consolidation
can be achieved, existing water supplies can be more effectively and
efficiently used by eliminating duplicate systems and organizational
management can be improved through centralization of functions and
reduction of enterprise personnel, while at the same time permitting
employment of technically trained assistants. The resulting institution
will enjoy less legal expenses per unit acre, greater visibility,
voice and influence on political and lobbying issues of interest,
taking full tax and insurance advantages and improved morale and safety
by modernizing and improving company facilities and equipment.

Consolidation becomes particularly pertinent when one contrasts
the historical piecemeal systems (whose evolution was described in
Chapter 2) with the modern distribution systems which are planned
comprehensively in advance of construction. It is exactly the
combination of the old piecemeal systems, of physical problems, and
of changing socio-economic circumstances that constitutes the challenge
of consolidation (or at least reorganization or renovation).
The challenge facing us is twofold: On one hand there is an established
legal and institutional system consisting of many water users satisfied
and unwilling to change. On the other hand, water is a scarce resource.
Water requirements have multiplied rapidly in recent years and the
political and social structure of our society is undergoing significant
change. Physical development of the canal system and pertinent works,
the legal development of the right to use water, the organizational
entities which have been formed to operate and maintain irrigation
systems, and various social and economic problems have created the
present predicament which exists in many of our Western irrigated
valleys.
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In the context of the present analysis is also important to
remember the evolutionary prespective described previously. Users
will change whenever they can perceive that there is a need of doing
so and demonstrable advantages for altering present practices.
After all, such water practices have evoived, changed, and reshaped
over time. What is rather different today is the dramatic, rapid
change enguifing the West, the result of population influx, transformations
in the social character of the region, strains from ecological spill-
overs, all within a very short time span. To put it otherwise,
while change, constant change, has been and is part of everyday life,
many areas of the region face both a "culture" and a "future" shock,
as their traditional way of arranging their affairs is severely tested.

To conclude this section: if we are to enlarge our perspective
on consolidation, we must also see the larger context within which
water developments are taking place in the West. A number of critical
issues are associated with this broader perspective and with the effort
of orderly development of scarce resources. Such issues include:

a) Re-examination of present assumptions about agricultural
growth and of the role of agriculture in the West.

b) The rational use of a precious resource which makes possible
a broader consideration of the types of growth envisaged in
fragile areas of the region.

c) Strong legislative control over the allocation of water among
competing and conflicting demands which will enable state or
Tocal authorities to regulate development through the
licensing of appropriate water uses.

d) Environmental policies which encourage water development in
terms of scale economies through community-wide or region-
wide management systems.

e) Monitoring mechanisms for early detection signals of impending
changes and feedback loops that permit timely re-adjustments.

Although these sound 1ike lofty ideals, they provide a framework
and a state of mind within which water systems, valleys, or local
communities can find the motivation, the vision, and part of the
legal clout for promoting specific requirements for comprehensive
water management.
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8.2 Study Findings and the Range of Alternatives

Results of this research are scattered throughout the previous
pages. The broadest statement that can be made here is that,
generally, the findings point out that even though efficiency may
be desirable from an engineering and economic point of view,
question of equity (fair access of resources to all segments of
population) may lead to decisions of non-consolidation.

It may be useful to look back at the thrust of the argument
as a combination of existing conditions, envisaged "change" variables,
and the consequences thereof (perceived in methodological terms as
the "dependent" variable). Figure 8-1, summarizes in a different
form the context of the study both as an expression of its methodological
emphasis and as an expression of variables central in questions of
consolidation. Again, we must see the improvement in water manage-
ment not only in terms of typical technical solutions, such as
modification of delivery schedule, and modernization of project facili-
ties; equally important are also the non-technical considerations
which exemplify our concern with the socio-economic environment of any
water system. Here we may begin with management improvements in
operational practices, such as streamlining of companies, innovative
administrative procedures, trained personnel, etc. The consolidation
of irrigation companies and districts will contribute to achievement
of lower operating costs per unit area and more efficient regulation
and control of the water supply, as well as avoidance of duplication
and increased capital waste. Other institutional changes such as the
interpretation of the legal doctrine are also crucial efforts for
improving water management. At the same time, comprehensive planning
and concerted social policies are part of the larger complex scene of
resource utilization. Finally, education programs are all important
as informational inputs attempting to reach all those responsible
for the operation of a given irrigation system and the ultimate use
of water on the farm.

The overall findings of the study, reinforce a number or previous
points and other remarks made in the general literature concerning
successful irrigation projects. In the shortest form possible,

conditions for effective management of irrigation projects include:

1. Maintenance and protection of all water rights.

2. Delivery of an adequate water supply to the water users when
water is needed.

3. Improvements to keep the physical structures and properties
in working order, guaranteeing optimum use of water and of
water facilities.

4. Keeping records of water deliveries and project costs needed
in order to insure equitable water distribution and evidence
of beneficial use.

5. Educating water users in the means of obtaining high water
use efficiency.

6. Developing sound budgets for covering costs of operation
and maintenance and obtaining necessary funds by assessments,
loans, bonds, etc., for continuous financing.
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7. Streamlining of operations and integration of physical and
non-physical structures, especially in the form of a con-
solidated organization.

The basic task of such an organization is to operate and main-
tain the irrigation system efficiently so that planned water manage-
ment can be made effective. Efficient operation implies not only a
well-maintained irrigation and drainage system, but also trained
personnel familiar with the operational procedures covering an
entire range of well-integrated systems of irrigation. What should
be emphasized is that such procedures need to be up-dated periodically,
and, therefore, the organization should also incorporate a system of
feedback of information concerning its adequacies of operation for
continuous review and improvement. Feedback mechanisms must exist and
continuous monitoring of the performance of the system must be
maintained in order to meet present inadequacies, as well as forecast
future bottlenecks in the system.

The general conclusions of the study, as well as many introductory
comments in previous parts, have underscored the importance of what we
may summarily describe as the "evolutionary perspective." Such an
approach simply underlines the notion that an understanding of present
challenges and the delineation of alternatives are largely influenced by
a host of pre-existing environmental, historical, socio-cultural, etc.,
conditions. Central in such an approach is the assumption that
natural resources need always to be understood within the context and in
relation to a surrounding social-cultural milieu. Water has meaning
and importance where socially used for the achievement of certain
objectives. Its physical availability and natural characteristics are
certainly constraining factors, but its eventual social use is what
makes it a valuable resource.

While the study provided a cursory review of the complex topic
of the organizational evolution of irrigation, no attempt was made to
describe the perculiarities of the myraids of specific irrigation
systems all over the world. The point was made throughout, though, was
that concerning the importance of an increasing division of labor
and complexity over time. Contrasted to the basic physical similarities
between earlier historical times and today, the exigencies of moderni-
zation, increasing populations, new and expanding demands, all have
contributed to an increased scale of organizational arrangements. Yet,
one should not belittle the advantages of decentralization (as contrasted
to the emphasis here on consolidation and organizational efficiency
of centralized systems). The distribution of control and activities
tends also to increase the adaptability, resilience, tolerance, even
survivability of a system. In addition, the symbolic power of
decentralization can be seen as an integral part of historical continuity,
accepted cultural practices and of a societal commitment to participatory
democracy. In essence, the question of consolidation brought forward
a broader discussion of the relative merits and costs between concentration
and decentralization. In such a discussion, there must be an accounting
of what are the needed transformations as irrigation systems must respond
to changing Tocal and national conditions; as they move from simpler
to more complex arrangements; and, finally, as they relate local economy
and independence to regional or even national systems of interdependence
and of economies of scale.
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The arguments made above have set the stage for potential solutions
concerning changing (or desired) irrigation circumstances. The various
alternatives or potential solutions must take into account both indi-
vidual attitudes and the organizational structure that provide the
rules and mechanisms which influence individual behavior--for the
individual potential solutions must involve an awareness of the
importance of alternative organizational arrangement. In turn the
organizational structure solutions revolve around the creation of
mechanisms and practices which can facilitate the adoption of new
form and administrative practices.

Improved irrigation water management practices will almost
invariably result in reduced demand for water diversion. Where irri-
gation districts and other water users' organizations join forces,
it is also possible to realize other types of water savings. A real
difficulty in gaining water user acceptance lies in solving the problem
of who benefits from the saved water. At the present time, the irrigator
cannot benefit from the water saved by improved irrigation water
management practices. Consequently, little progress can be expected
until the water right issue is addressed. Thus, a central constraint
to improving water management in the West is the present system of
water law administration. Water is allocated, distributed and ad-
ministered under a body of law which grants to the user a water right
synonymous to the property right interest one can acquire to land.

The water right is not one of absolute ownership, but rather one for
the use of water only and subject to specific conditions and concepts
which theoretically are prescribed to protect the public and other
users.

Irrigated agriculture is a collective enterprise involving all
of the users and improving existing water management practices, whether
to alleviate water quality degradation or more effectively utilize
existing water supplies to increase crop production, certainly re -
quires collective action. There exist a number of organizational
entities that administer irrigation, but generally, there is a lack of
communication and coordination between agencies and districts, and
the farmers with regard to how the water should be managed.

Generally, the specific solutions associated with consolidation
and considered in this study, ranged from those which were wholly
technical (e.g., rehabilitation of distribution systems), to those
which were purely institutional (e.g., creation of water markets).
Some can be combinations of technical and institutional measures
which would cause improvements in water management (e.g., cost-sharing
arrangements for improved irrigation facilities). For the sake of
summary, they can be tenatively grouped as:

a. those concerned with the influent, i.e., the water diverted
to agriculture;

b. those associated with the management of land and water on
farms; and,

C. those directed to sources of water, i.e., generally those
which would increase supply.
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But rather than continuously referring to “solutions", "alter-
natives", or to the relatijve general advantages of consolidation,
we should now summarize the specific points made with regard to the
potential merging or consolidating or irrigation systems. In a
telegraphic form the followin range of specific "solution"
exemplify physical (technica]?, legal, organizational, and economic
alternatives in the consolidation of irrigation systems:

A. Physical and technical

1) Tlining of canals

2) converting canals to pipelines

3) use of improved irrigation methods (e.g. sprinkler or
trickle irrigation)

4) employment of irrigation scheduling, or better timing
of delivery of water quantities at the farm

5) use of more flow measuring devices, so that the farmer
knows what he is trying to manage

(
(
(
(
(

(6) rehabilitation of irrigation systems (renovation of
the water distribution system)
(7) conjuctive use of surface and groundwater

B. Legal

(1) trading of water right shares

(2) sharing of conveyance losses

) redistribution of assessments

) allowing for alternate points of diversion

) re-examination of the obligation to the public and to

the water users

) strict enforcement of state water laws (beneficial

use and duty of water)

) provision for incentive programs that allow user to
capitalize on resale or reallocation of water

) conversion to partnership vs corporation in order to

enable tax write-offs but with protection through

Tiability insurance

(9) release company Tiability for public use of water.

C. Organizational

(1) technical assistance for providing the basis for
implementation
(2) hiring of better personnel
(3) creation of federation of interest along lines beyond
narrow interests
) streamlining of organizational procedures, distribution

of functional tasks and "attention" management

(4

(5) dissemination of information and public participation
(6) enlargement of the area of administrative responsibility
(7) acceptability of exchanged water

(8) creation of a "Congress™ of water users (parallel

structures) with state administrative offices
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(9) collaborative relations between various authorities
and programs
(10) flexibility in rearrangements, reassignment of priorities,
regrouping of personnel and reallocation of funds in
order to meet a wider spectrum of problems.

D. Economic
(1
(

(
(4

continuous evaluation within a socio-economic
framework

)
) development of better measurements for cost-effectiveness
)
)

~N

and of cost-sharing for capital improvement

incorporation of externaties in costs and non-monetary
considerations

incentive payments for improved water management programs.

w

Needless to say, one should not see any one of the above in
isolation. It is their combination that makes consolidation work.
At the end, a consolidated system and an organizational preparedness
make possible and feasible the typical technical solutions which
ultimately characterize improved water management.

The above, despite their elegance in principle, do not lead to
a blanket endorsement of consolidation. There is a great variability
of specific circumstances, clusters of alternatives, and capacities
for transformation in new schemes. Furthermore, the impetus for
consolidation does not emanate only from localized desire for more
efficient administrative and technical systems; it is also pushed
forward by other broader changes such as political rearrangements,
socio-demographic changes, economic demands, new taxation schemes,
etc.

Even when larger, general studies have been made on the technical
feasibility, economic desirability, and organizational preparedness
for consolidation, there still remains the very central problem of
individual receptivity to change, and of the effort of harmonizing
conflicting interests involved in a unified purpose. Despite
technical, economic and organizational evidence favoring consolidation,
little progress has been achieved and public sentiment has not provided
the momentum for an incorporation of such changes. Attempts toward
consolidation depend also on the individual's knowledge and attitude
toward water use patterns, on the nature and extent of his relation
with the particular irrigation company, his socio-economic background
and property characteristics, and on a cluster of predispositions
toward change and modernity, level of satisfaction and perception of
alternatives. In essence, then, we are talking about three major
categories of social factors which may operate as either facilitators
or constraints to a proposed consolidation scheme: community environ-
ment and culture, organizational structure and networks, and general
perception of change and of organizational alternatives by individual
users.

The findings of a special survey in four valleys in the West
point out also that while a number of irrigation company members
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(especially in non-consolidated cases) have particular complaints
about aspects of present arrangements, no overwhelming support has
been exhibited for consolidation. This should not surprise us.
Administrative efficiency and organizational effectiveness are not
synonymous with further survival of the present agricultural systems.
Holding on to existing rights in the face of encroaching urbanization
and avoiding the impersonality of larger organizations, is an
understable reaction to the forces of change.

Thus, an important point to be made in the conclusions is the
understanding of the factors which contribute to a resistance to
innovation. Such factors in the context of consolidation are
particularly important because they exemplify threats to the
established social structure. The resistance to innovation is
proportional to the amount of change required in the social structure
as well as proportional to the strengths of social values challenged.
In other words, changes associated with consolidation provide us with
an important case of resistance to innovation by threatening vested
interest, individual lifestyles and existing networks of long-establi-
shed social values and practices.

The challenge for change (result of both internal and external
forces) must be, then, seen as a difficult combination of maintenance
of identity, concerted action, flexibility in organizational response,
equitable cost sharing and benefit distribution, and of an appropriate
mix of incentives for physical consolidation. Assuming that we have
approached the prcblem correctly, that we have adopted an appropriate
organizational approach, and that we are sensitive to local conditions,
then implementation efforts become more feasible. And they are so,
because we have also created a general climate of trust and cooperation
as the necessary ingredient for meeting competing and conflicting
water demands in the West.
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8.3 Some General Recommendations

As a culminating point to our discussion and given the complex
arrangement of the interrelated parts of any system of irrigated
agriculture, it is important to re-emphasize some major points of

concern:

(1)

(2)

(6)

Successful development and management of water resources
requires much larger institutional and organizational
arrangements, quite succinct from the presently pre-
vailing highly segmentalized and individualized approaches
in agriculture in various parts of the world.

Norms and cultural values concerning water use must be
coordinated within a larger social planning domain, especi-
ally with regard to water rights and physical constraints.
Each proposed irrigation system, independent of its

level of operation, must develop unique patterns much more
responsive to the specific people and cultural conditions
found in a given region, rather than simply blindly accepting
generalized findings and principles from other areas.

The larger the scope of the irrigation system and the
greater the scale of analysis, the more complicated the
planning effort and, therefore, the more the need for
coordinating powers and interdisciplinary integration.

Laws should be enforced to 1imit water use to beneficial
need and, thus, prevent wasteful application of water and
unreasonable transmission losses.

Conservation rather than further development of water
supplies becomes an immediate attack to problems of adequacy.
Similarly irrigation water rate structures should be
designed to encourage efficient, rather than excessive,
water use.

Out of these broad concerns and points of conveyance, we may
deduce, with the help of all previous material, a series of more
specific recommendations for alternative water management schemes,
notably consolidation. Indicative of such specific recommendations
(with relevence to each case study) the peculariaties involve the
following points:

(1)

(2)

(3)

A first measure of efficiency is the discontinuation of
excessive irrigation uses and the bringing up to a reason-
able standard of current inefficient diversion works

and transmission facilities through the utilization of the
best available assistance and technology.

Following also the suggestions of the National Water
Commission (1973) where irrigation rights on streams

prevent efficient application of water in periods of Tow

flow (or where the rights call for smaller quantities

than needed for efficient application) schedules of
“rotation" can be implemented by irrigators operating in
concert.

In the same spirit (and following the recommendation of NWC),
a higher degree of efficiency can be realized through storage
facilities, so that the irrigator receives the amount of
water to which he is entitled at the time needed.
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(4) Solutions to problems of irrigation efficiency should deal
with causes and not symptoms. This means the tracking of
the conditions needed for effective management must be
done through a careful analysis of the provisions of the
legal system and the creation of a market and other
institutional mechanisms that could reach the roots of
the problem rather than the manifestations of it.

(5) A water management improvement program should be implemented
to include the following components:

a. system rehabilitation to allow timely and accurate
delivery of water so that existing constraints to
better on-farm water management may be removed;

b. an irrigation scheduling service to farmers to allow
optimal quantities of water for crop production to be
applied with a minimum of waste;

C. measurement of irrigation water to the farm to allow
the application of the desired quantity of irrigation
water; and

d. a change in irrigation methods in some cases (e.q.,
trickle irrigation for orchards, sprinkler irrigation
for field crops) to reduce consumptive use and waste
due to nonuniformity of water application.

(6) Assurances must be promoted that a more frugal use of
water will entitle the irrigator to use of the water he

saves.

(7) In terms of implementability, the most acceptable methods
are those which ensure the most local control. Thus, local
solutions are needed which maximize implementability and
are sensitive to the problem at hand, and which may also
require the creation of new institutions.

(8) There must be greater participation by the farmers and users
in order to enhance the feeling of joint action, grass roots
mobilization, involvement, and attitudes of democratic
decision-making. This implies that the implementation efforts
are part of a community-wide basis of total involvement
rather than part of a handed-down solution.

(9) Personnel and leadership must be organized along new lines,
including perfection of operational procedures and stream-
lining of organizational roles.

(10) The beneficial uses of water and the amount of water that
is required to carry on that use should be more precisely
defined in the law of each state.

(11) The transfer of water from one use to another should consider
not only the economic value but also the impact on other
resource uses.

The inescapable conclusion of this study is that water projects
and planning in the West are facing underlying significant changes. The
transformation of the region, the new demands, and the requirements
for coping with the effects of change all point out that a greater
emphasis must be placed on much broader objectives altered to meeting
a wide variety of human needs.
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In this broader context what is obviously needed for efforts of
consolidation or alternative water management schemes is innovative
thinking; combinations of feasible, credible and believable solutions;
consideration of pragmantic impediments especially in the context
of specific areas; and an understanding of the process of change in
order to be able to stop, modify, or adapt proposed solutions or
alternatives. Consolidation requires a skillful combination of
physical methods, implementation measures, and institutional arrange-
ments. A new "calculus" must be developed that would balance what
is: technically sound, ecologically appropriate, economically viable,
Tegally pertinent, socially acceptable, and last, but not least,
politically feasible. In other words, the range of choices to be
made will be Timited by such crucial factors as the physical
availability of resources, the costs of alternatives, institutional
constraints, and long-established cultural factors and practices.

Once again, at the end, we come to the three key questions which
summarize the search for an appropriate process of reorganization
and meaningful assessment:

a. How do we balance in an equitable manner costs and benefits
involved in any alteration of the surrounding physical and
social environments;

b. How do we make appropriate changes and transitions to new
states without unacceptable disruption to all systems; and

c. How do we measure in a valid, reliable and refined way
changes and effects and then provide guidance to the
previous two questions.

For consolidation, the answering of such questions and the ‘
skillful synthesis of physical methods, organizational arrangements,
and specific implementation steps should be based on a gradual testing
of alternative management schemes; on knowledge of and sensitivity
to local conditions; and, on an open process of involvment and
communication linking appropriate authorities with individual users.
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A.1 Research Areas

In order to evaluate the engineering, economic, legal and sociological
factors affecting the consolidation of irrigation systems, a number of
irrigated valleys located throughout the Intermountain West were selected
for study. The general location of these systems is shown in Figure 0-1.
The areas chosen for this research effort are:

1. Poudre Valley, Colorado

2. Grand Valley, Colorado

3. Ashley Valley, Utah

4. Utah Valley, Utah

5. Eden Valley, Wyoming

6. Rivertorn Valley, Wyoming

7. Truckee-Carson Irrigation District, Nevada
8. Salt River Valley, Arizona

There are a number of reasons for selecting the above research areas. In
each case, considerable data collection and/or research has taken place,
or is presently underway, thus providing adequate background information
for most of the systems.

The research areas were chosen to include irrigation systems which
are already essentially consolidated in addition to systems which would
appear to benefit considerably by consolidating. Thus, each area has not
been studied with the same intensity, but the amount of effort for any one
study area was dependent upon whether or not the area operates as a consoli-
dated system or contains some unique characteristic which provides leads
toward an understanding of the consolidation process.

In addition, areas were chosen that would include some similar and
some dissimilar characteristics. For examnle, in some cases, the area
operates the irrigation water supply essentially as a consolidated system,
while in others, there is considerable fragmentation among quite a number
of communities.

Poudre Valley, Colorado was chosen because of interest within the
valley to consolidate the irrigation systems, along with incorporating
rapidly increasing municipal and industrial water demands. This system is
unique in that it represents a high degree of cooperation among the major
irrigation companies to meet the seasonal requirements for water. By trading
or renting water within the system to take advantage of geographic conditions
in the valley, these water entities have been able to circumvent certain
rigid, complex and costly legal procedures with respect to changing points
of diversion and time of use.
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Grand Valley, Colorado was chosen partly because of physical
similarities with the Truckee-Carson Irrigation District in Nevada.
Institutionally important in Grand Valley is the presence of both mutual
and commercial irrigation companies, presenting additional possibilities
in seeking more efficient water allocation and utilization. On the other
hand, the Nevada system is essentially operated as an integrated system,
but considerable improvements in the management of the water supply are
still needed. The Nevada system is attractive as a research area because
of a confrontation involving conflicting demands upon the system for
irrigation, recreation, and wildlife, which will probably necessitate
improved management of the available water supply. Nevada has a unigue
statutory provision allowing the State Engineer to determine the duty of
water throughout the state to prevent waste and encouraane efficient and
optimum use of this scarce resource.

Ashley Valley, Utah is an area which has recently gone through the
consolidation process with apparent success. The Vernal Unit of the
Central Utah Project was constructed by the United States Bureau of
Reclamation during the early 1960's to supply supplemental water to
irrigated lands in the valley. Following completion of construction,
Joint efforts by local irrigation company officials and Extension Service
personnel resulted in the consolidation of the irrigation companies into a
central office for operation and management of the surface water supplies.

Utah Valley, Utah contains a complex irrigation system involving
approximately 50 irrigation companies. The water rights of the various
companies vary considerably. Some irrigation companies are typically short
of water during the Tate season, while some companies will rarely ever be
short of water. The northern part of Utah Valley is rapidly chanaing from
a rural to an urban society. The urban growth rate in this area is among
the highest in the Intermountain West.

The two areas in Wyoming were chosen to reflect two separate situations.
The irrigation systems in Eden Valley operate essentially on a call basis,
which has become possible because of a recently comoleted U.S. Bureau of
Reclamation (USBR) project. The project was recently taken over by a
locally formed irrigation district, and presents an opportunity to observe
the social reaction and ability to cope with physical and legal problems
that are on the horizon. For example, the repayment of project construction
costs begin in 1972, a fact which will increase the total annual charges
beyond the farmers' ability to nay. The area also provides an interesting
manipulation of Wyoming water law which ties direct flow rights to the land
but permits transfer of direct flow to storage rights. Riverton Valley has
also had the benefits of a recently constructed USBR project, but has some
problems due to conflicting water demands. Here, also, in addition to the
three irrigation districts that encompass the area, the bordering Shoshone-
Arapahoe Indian Reservation gives rise to possible water claims under the
“reservation doctrine."

The Salt River Valley, Arizona was studied primarily as a success
area in that the irrigation water supply is operated essentially as an
integrated system. Also, the area is relatively progressive in seeking
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solutions to water management problems and at the same time it offers
the special challenge of meeting water demands in the rapidly exnanding
metropolitan area of Phoenix.

Three of the areas selected for study (Poudre Valley, Utah Valley,
and Salt River Valley) are undergoina rapid urban growth, with consequent
decreases in agricultural lands. Of the three areas, only Salt River
Valley is operated as an integrated irrigation system, whereas water users
in Poudre Valley are studying the consolidation process, and Utah Valley
remains a complicated maze of irrigation systems. Urban planning is being
conducted in each area, but little thought is given to the effects of urban
and general population growth on the irrigation system. Not only are there
changes in land and water use, but water transfers are continually occurring
in these areas.

In summary, the selection of these eight areas has been guided by an
implicit understanding of a "continuum" of characteristics of irrigation
systems. Such a continuum involves dimensions of population and organiza-
tional size, urban-rural differentiation, aspects of socio-demographic
characteristics, political, legal and administrative variability, and
diversified forms of organizational structures and processes.

Thus, these areas afford two-thrust comparative studies. On the one
hand, they offer the opportunity for a comparative synthesis of engineering,
economic, legal and social facilitators and constraints in a number of
similar irrigation systems; and, on the other, they permit comparative
analysis of similarities or dissimilarities of characteristics in each sub-
stantive area (engineering, economic, legal, or social) for each geographi-
cal area or for the total number of systems under examination.

A detailed description of each study was presented in the final
report for Phase I of this project (Skogerboe, Radosevich, and Vlachos,
1973). In order to illustrate the merger mechanism described in the pre-
vious chapters of this report, three of the study areas--namely, Utah
Valley, Grand Valley, and Poudre Valley--have been selected as case studies.
Interestingly, each of these three areas present quite different situations
for implementing the principles of merger.
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A.2 Utah Valley
A.2.1 Location and physiography

The Utah Lake drainage area lies in the north central part of the
state of Utah. The area is part of the drainage system of the Great Salt
Lake, which in turn is a part of the Great Basin. The boundaries of the
Utah Lake drainage fall within five counties (Utah, Sanpete, Juab, Wasatch
and Summit), the major part being in Utah County. The Utah Lake drainage
area is divided into several subunits which are separated by hydrologic
divides. The largest subunit in the drainage area is Utah Valley. Utah
Valley is bounded on the east by the Wasatch Mountains and on the west by
Utah Lake and the Lake Mountains. The valley opens to the south over a low
ridge into Northern Juab Valley and is bounded on the north by the Traverse
Range.

For the present study, Utah Valley can be divided into four districts,
each being supplied from a separate river system. These are the Lehi-
American Fork district, Provo district, Spanish Fork district and Elberta-
Goshen district. These districts are supplied by the American Fork River,
Provo River, Spanish Fork River and Currant Creek, respectively; Currant
Creek is supplied by Northern Juab Valley return flows stored in Mona
Reservoir. The Elberta-Goshen District consists of the western part of
Goshen Valley not supplied by the Spanish Fork River system. These dis-
tricts are served by water distributing canals or irrigation companies, as
shown in Figures A-1 and A-2.

A1l waters from the Utah Valley eventually drain into Utah Lake.
Utah Lake is shallow, averaging eight feet in depth with a maximum of about
twenty feet. The lake has gently sloping shores causing large changes in
surface area with fluctuations in surface elevation. The lake is located
in the valley center, the main body being about 19 miles long in the north-
south direction and 10 miles wide. A swampy area called Provo Bay is
connected to it on the east side by a narrow channel. The outlet for Utah
Lake is the Jordan River, which runs in a northerly direction through Salt
Lake County and eventually empties into Great Salt Lake.

The 219,658 acres of agricultural land in the Utah Lake drainage
area is the largest user of water. There is 162,150 acres, or 74 percent,
of the agricultural land that is irrigated. The rest is dry land farming.
The total irrigated land in Utah Valley is 117,760 acres (Table A-1).
Alfalfa, pasture, grain, corn, sugar beets and orchards are representative
irrigated crops, with the largest amount of irrigqated land being used for
alfalfa and pasture.

A.2.2 Human community
Salt Lake Valley was settled by the Mormons in 1847 and shortly

thereafter Utah Valiey was explored. The first people to arrive and divert
water, came in 1848. They were a relatively transient group that remained

286



FIGURE A-1. Irrigation Districts in Northern Utah Valley
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FIGURE A-2. Irrigation Districts in Southern Utah Valley
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Table A-1. Agricultural lands in Utah Valley.

Crop Area, Phreatophytes and

Hydrologic Area acres Native Vegetation,
acres
(Utah Valley) 117,760 40,500
(Lehi-Am. Fork) 20,492 1,937
(Provo) 23,495 8,080
(Spanish Fork) 73,773 17,554
Goshen Valley 15,785 12,929
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in the Valley for a short time. In fact, in the spring of 1849 a stockade
was built and log houses were erected for pioneer settlers in the Utah
Valley. From this point on irrigation rapidly developed.

The population of Utah Valley is essentially concentrated in Utah
County. The 1970 census showed the population for the county as being
137,776 inhabitants. The major city in the area is Provo which taken
together with the Orem Division account for almost 80,000 inhabitants in
the county. To these, if we add other larger communities in the area such
as American Fork, Pleasant Grove, and Springville, it can be seen that by
1970 over 110,000 of the total population of the county lived in urbanizing
areas. At the same time 20,642 persons were classified as rural.

The pattern of population growth in Utah Valley, as well as in the
whole Wasatch front, bears striking similarity to parallel population and
spatial developments along the Colorado eastern front. An emerging strip
city with high rates of growth, more recently in the suburban fringe, and
an increasing attraction for industrial concerns. Thus, while the rate of
growth for Utah County between 1960-1970 was 28.8 percent, that of Provo
city was almost double, 47.3 percent. The pattern of population growth
and distribution in the Valley have remained more or less constant over
the years, with the Provo-Orem area having the lion's share of the total
population.

The important conclusion from these numbers is the fact that rapid
urbanization creates new competing water demands, with associated friction
from the urban spillover to the surrounding rural hinterland.

Water in Utah Valley is a rather emotionally laden issue. Although
there have not been range wars and shootings to an extent that might be
found in other areas outside of Utah, there has been a great deal of con-
flict concerning water in this area. In the early days of settlement,
when there was a dispute concerning the water, this dispute would be
taken to Church leaders and the Church leaders would act as judge and jury
in bringing this dispute to an equitable solution. The case would be heard
by the elders of the Church, the elders would define the party who was at
fault, and would determine retribution to the injured individual. The
word of the church was the final judgment in the case.

A.2.3 Water supply system

The two major streams draining the Utah Lake area are the Provo River
and the Spanish Fork River. The American Fork River, Hobble Creek, Summit
Creek, Payson Creek, Salt Creek and Currant Creek are the smaller principal
streams.

The Provo River originates in the Uinta Mountains and empties into
Utah Lake, flowing through Kamas and Heber valleys and across Northern Utah
Valley. Due principally to the Provo River, the Northern Utah Valley (north
of Provo City) receives about 70 percent of the total inflow to Utah Valley
while having less than 40 percent of the irrigated land. The volume of
natural inflow is highly variable with about one-half the annual flow oc-
curring during April through June and one-sixth of the annual flow occurring
during July through September. The river is fully appropriated.
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The Spanish Fork River heads in the Wasatch Plateau west of Soldier
Summit and discharges to Utah Lake, flowing across southern Utah Valley.
The natural flow of the river has a high discharge in the months of April
through June and a low discharge in the months of July through September,
similar to the Provo River. It has two major tributaries, Thistle Creek
and the Diamond Fork. The Diamond Fork serves as a conveyance for inter-
basin transfers to the Spanish Fork area from Strawberry Reservoir.

Streamflow regulation has occurred along the Spanish Fork and Provo
Rivers with little regulation on any other streams. Fifteen small reservoirs
have been developed at the headwaters of the Provo River, which contribute
about 8,000 acre-feet of irrigation water annually. The Deer Creek Reservoir,
Tocated at the lower end of Heber Valley, releases 96,700 acre-feet annually
to the Provo River and provides municipal and industrial water in Salt Lake
County through the Salt Lake Aqueduct. The Strawberry Reservoir, located
in the Uinta Basin, provides interbasin exports through the Strawberry
Tunnel into the Diamond Fork River.

Mona Reservoir provides the only significant regulation of a minor
stream in the drainage area. It is located on Currant Creek at the northern
edge of Northern Juab Valley. It stores return flows from Northern Juab
Valley and Currant Creek flows to supply the Elberta-Goshen district of the
Southern Utah Valley.

Strawberry Reservoir impounds water from an entirely different
watershed and it is brought in through a transmountain diversion. The
natural flow of Hobble Creek and American Fork Creek are, for all intents
and purposes, unimpeded and there is an adequate supply early in the year
but later in July and August the amount of water available tends to rapidly
decrease. The return flow of water in Utah Valley is dumped into the Utah
Lake drainage. By the time water reaches the Utah Lake it is fairly
degraded. The water which finally arrives in Utah Lake is used as irriga-
tion water in Salt Lake Valley through complex trade agreements. Irrigation
water is supplied to Salt Lake Valley and potable water is given in return
for it. There are wells in Utah Valley; there is a huge underground
reservoir underlying the entire Valley and this is a closed basin so the
pumping is very carefully controlled by the State Engineer's Office.

The water table is maintained and carefully checked with well permits
given very judiciously. The wells range from artesian wells which are
many times used as potable water sources, to wells which are very large
and used for industrial as well as agricultural purposes. U.S. Steel
maintains several deep water wells, with the water used in the cooling pro-
cess of the steel. The water, once used, is stored in a lagoon and recycled
back through the mill. The company does not use Utah Lake water, but it
discharges some of its effluents into the lake.

Finally, a number of springs, owned by various municipalities contribute
direct water into the pipelines and through the processing plant and into
the culinary water. Great efforts have been made by various municipalities
to protect the purity and high quality of water from these springs.
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A.2.4 Irrigation development and organization

Water was first diverted from Provo River in 1848 and other diversions
continued as new settlers came into the Valley. Most of the companies were
formed during the middle and late 1800's so that by 1900 no new companies
appeared in the area.

Hudson makes an interesting observation that irrigation companies
fit their size to the amount of water available. Many do not need to
expand, either because their source of water is sufficient for their needs,
or because the demands cannot be increased. Others are unable to expand,
being unable to afford more water (Hudson, 1962, p. 121).

It is interesting to note the reasons for forming new companies. When
either a new source was discovered (as in the case of return flow) or a
new demand developed (as in the growth of cities), instead of the esta-
blished company meeting those needs or acquiring the new source, a different
company often came into being. The reason, never stated specifically,
is hinted at several times by Hudson - that the existing company was too
conservative to make the changes necessary for the new source or use
(Hudson, 1962, p. 124).

There are approximately 75 irrigation companies in Utah Valley. The
companies are quite similar to one another in composition and organizations.
In 1926 the Strawberry Water Users Association was formed as the legal
contracting entity with the federal Bureau of Reclamation to develop a
large scale storage and diversion works on the Strawberry River. 1In 1938,
the Provo River Water Users Association was formed as the Deer Creek Dam
Project was started. Water was first sold in 1942. The old canal systems
were used, and in time were rebuilt to handle more water. The Provo River
was rechanneled, a project completed as late as 1962. The water from
Strawberry and Deer Creek reservoirs is controlled under contracts with
the Bureau of Reclamation, with the contractees being the Provo River Water
Users Association (PRWUA), also called Deer Creek, and the Strawberry
Water Users Association (SWUA). Both Users Associations do not directly
supply water to the farmers, but to the irrigation companies which in turn
supply the water to the farmers. The irrigation companies must receive
their water first due to prior water rights, and the Associations get
the last rights so that they in effect are able to save the flood waters
which were lost in years prior to the projects.

Presently, the irrigation companies are able to purchase water from
the Associations and provide the farmers with water for the latter part of
the summer. This late water is extremely valuable, since before the pro-
jects Utah Valley farmers found their streams nearly dry by the end of
July, and their crops burned.

There is a third component which will be increasingly important in
the future, namely the contribution of the Central Utah Project (CUP) and
its contractee, the Central Utah Water Conservancy District (CUWCD). When
completed it is envisaged as part of a highly complex system of providing
municipal, industrial, and irrigation water all along the fast growing
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strip development along the Wasatch front. Thus, with the creation

of the CUWCD in the early 1960's, the pyramid of organizations was
completed. The mutual companies form the base foundation, the water

user associations serve as federations of local interests within each
valley and CUWCD operates at the highest level with their area of juris-
diction not only in the drainage basin but also over the areas from which
water is imported.

Urban water presently is supplied through the series of springs
mentioned earlier and Deer Creek Reservoir. Deer Creek supplies water
to the Utah Valley area as well as to the Salt Lake Valley area. The
rural water is derived through the adjudicated rights system of the 1800's.
Even with the construction of Strawberry Reservoir and Deer Creek Reservoir,
the natural flow rights must be honored first. Thus, the irrigation
companies which existed prior to the construction of these two projects
receive their water first and then the two projects have the later water
rights. This is both a blessing and a curse. During extremely water rich
years, the two impoundments are able to catch all of the flood waters and
hold them for future use. On the other hand, in a rather water poor year,
the reservoirs may not receive any water at all due to their low priority
in the adjudicated rights system.

It is interesting to notice that the last project is a very expensive
one. Compared to Strawberry Reservoir which cost about $40.00 per acre,
CUP water is estimated to reach $500.00 per acre. Also, the number of
acre feet vary from season to season, but Deer Creek averages between
3.0 to 3.5 acre feet per acre of land served. In SWUA, the lower land
holders have about 3.0 acre feet, while the higher ones have about 2.0
acre feet. The higher land is quite sandy and it could use at least 4.0
acre feet, while the Tower land could be farmed with less than the allotted
3.0 acre feet.

The last remark brings forth an interesting observation concerning
agricultural water use in the Valley. Because of the benches (the lens
of sand and gravel areas left by old Lake Bonneville), there is a need for
abundant water to adequately water the crops which are located on those
particular slopes. The lower areas, the areas which are located near
the river bed are primarily a loamy type soil, highly productive not
needing as much water as the upper bench areas. Since the earliest settlers
first irrigated the Towlands, the river banks and the river bed areas, one
can find also there earlier and larger water rights. Typically the people
in the lower areas have 3.0 to 3.5 acre feet of water for every acre of land
they own. The people on the benches typically have only two acre feet of
water for every acre of land they own. As mentioned above, the sandy
soils on the benches could probably use 4 acre feet of water very easily,
while the people down in the river bottoms could probably use 2 acre feet
and still have adequate water supplies. In terms of water efficiency,
the area may be described as somewhat inverted in terms of needs and
applications of water, a result of historical circumstances and not a
response to actual needs today.
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The costs of water in Utah Valley can only be dealt in a very
general way because of the diversified conditions of 75 different irrigation
companies. Some companies buy their water from the Deer Creek project
through the Provo River Water Users Association or from the Strawberry
Reservoir through the Strawberry Water Users Association. The water
which comes directly from Deer Creek costs $1.25 per year for delivery costs,
and $2.85 more in construction costs for each share of water. As this
water goes from the river to the various irrigation companies, a delivery
cost is added, so that the average cost of water is in the neighborhood of
$6.50 to $9.00 for every acre foot of water delivered to the individual.
The SWUA has an actual cost per acre foot of water of $10.00 to $12.00;
fortunately, the Strawberry project being an older project is now just about
paid off and since the contract is nearly retired this has helped to reduce
costs because construction costs are no longer being charged. At the same
time, the SWUA is generating power and the power revenues are used to pay
for part of the high operating costs in terms of delivery water. Thus,
in reality, the SWUA chanrges about $2.50 per acre foot for water delivered
to the irrigation company. When water reaches the individual user, the
total cost reaches $6.50 to $9.00 for every share of water which is
delivered.

A.2.5 local water entities

The organization and operation of the irrigation water companies
are controlled by farmers. Diversified as they are, the various companies
in the Valley can be grouped into three major categories: 1) Most of them
can be classified as "formal, original companies." 2) A few small
companies can be classified as "informal, original companies." 3) A few
later large companies and younger associations can be classified as
"reservoir companies." Although the degree of formality differs from the
loosely organized ones of category 2 to the more structured organization
of the reservoir companies, there is generally a great deal of simplicity,
informality, and flexibility in the running of all companies.

Essentially a board of directors is charged with the task of providing
the leadership and general policy for the company, with the actual day-to-
day operation delegated to an individual who is an employee of the company.
The last is charged with the primary task of seeing that the agricultural
water is delivered to the various groups.

The board of directors receive their position through elections and
the voting individuals are the individual shareholders within the irrigation
company. The role of the board is one of making policy decisions concerning
the irrigation company and to define the general needs of the company in
terms of how large the budget should be for the following year's operation.
As in so many other instances in the West, the individual board member is
the representative of the shareholders with the explicit obligation of
carrying forth their interest, needs, and desires concerning water use.
Once again, the status of being on the board is viewed with great ambivalence
both by the members of the board as well as by individuals who elect them.
It is the same thankless job described elsewhere, but at the same time a
vital spot for generating policy guidelines. Since the successful farmers
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are the ones usually interested and/or elected, they are the ones who seem
to know best what is going on, or at least have the largest vested interest
for water delivered at the cheapest costs. Cost, over and over again, is
the main consideration in meeting company objectives, followed closely by
the need of fulfilling prescribed water rights.

As the companies become more formal (as in the case of reservoir
companies), the requirements for organizational efficiency also increase.
The Provo Water Users Association has a 17 man board which serves 16
different water companies (municipal, industrial, and irrigation with
thousands of patrons). Of all board members, 8 represent urban water
interests, with the remaining 9 agricultural and irrigation interests. The
17 members are elected by shareholdings, with the class "A" share electing
8 members, class "B" share electing 2, all holders over 10,000 getting one
more member and the manager being an ex officio member. Contrasted to
such formal organizations and to an office staff for PRWUA of 22 full-time
employees, other "informal, original companies" have no officers, no
records, no assessment with 1ittle, if any, work done on the ditches.
There are such companies with only five shareholders.

The most critical position throughout every company is that of the

water master. He is the one responsible for the actual delivery of the
water, the representative of the company with whom the farmers are most in
contact. Like all other officers, he is a farmer and a shareholder. His
training, as well as the training of all water managers is an informal
one. Although water knowledgeable, they typically learn water management
within their family, and quite often positions have been handed from one
family member to another. This knowledge is mostly one of experience
and sensitivity as to the overall system, the idiosyncratic characteristics
of the organization, and the specialized needs of the users. The manager
is also charged with the task of supervising any office employees. These
could be office girls or they could be ditch riders or both in the case
of larger companies. The effect of the shareholders on the manager is some-
what varied. Typically, his job is to supply the water to them and to keep
them happy. One manager described his job as that of being a crying towel.
On the other hand, individual shareholders have little to do with larger
policy questions, which are the prerogative of the board of directors.
Such a policy is formulated at the annual meeting by the members of the
water board and is placed for approval before the group of shareholders.
They in turn (and quite often this is only a ritual), vote affirming or
denying the particular policy or provision thereof.

Voting is primarily done by proxy rather than through attendance at
the annual meetings. Stockholders meetinas are usually held during the
day, sometime in winter, generally around the first or second month of
the year. The large farmers attend the meetings and make their feelings
public at this particular time. The smaller farmers, the part-time farmers,
and other small land owners typically receive a proxy vote by mail. They
sign this vote and return it to the irrigation company and that is usually
the extent of their voting or participation. The proxy will simple support
or be used as a support for the incumbent of the irrigation company unless
there is some very significant reason for wanting to get rid of a particular
jndividual. Changes in management are rather infrequent; very rarely is a
manager fired from his position, in fact many managers become so old that
they have to quit because they simply are not able to carry forth their task.
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A1l in all, the companies, their organization and management reflect
a high conservative atmosphere with diffused responsibility and authority
for meeting the increasing demands of centralized planning in an urbanizing,
industrializing social environment. One may speculate that despite the
early historical centralizing presence of the Church, the jealousies
surrounding precious water rights have led to segmentalization of power
among competing groups, multiplicity of jurisdictions and organizations,
and a pervasive sense of diffusion and decentralization.

The fragmentation outlined above is also accentuated by the changing
character of the social life of the communities in the area. Very few
full-time farmers still remain in the area, with an estimated 80-90 percent
of all farmers in Utah Valley considered as part-time farmers. Thus,
bureaucratic diffusion overlaps with the lack of knowledge and/or interest
from many users who have other jobs competing with the attention required
for full-time farming.

As it is to be expected, attitudes towards water depend on its seasonal
availability. During water poor years, people become acutely aware of its
scarcity and use judiciously all available supplies. From the reconnaissance
interviews, it seems that most people are reasonably well satisfied with
the available water, the project, and the management of the two water
associations in the Valley. There were some complaints expressed earlier
by old timers, people who had been in the Valley as agricultural water users
prior to the advent of the Deer Creek project. Such people feel that the
Deer Creek project has somehow taken water that they previously had.

A.2.6 Prospects for consolidations

The water right system that currently exists in Utah Valley would not
be a great impediment to consolidation. Assuming that one cannot overcome
the psychological barriers associated with water ownership, a system of
ranking the rights in terms of their adjudication dates would be a simple
process to insure the rights of individual irrigation water users within a
consolidated system. Perhaps one way of visualizing such change is through
a fairly straightforward process of taking the adjudicated water rights and
giving them a priority according to their dates; if for any reason the
water rights cannot be met for all water right owners, a system of ranking
under a consolidated system would be implemented. This means that the
senior rights would receive water first and if there was any water left
over this would be distributed to the junior rights according to their
rank in terms of the water priority system. Yet, such simplistic proposals
do not solve the problems of hostility from a voluntary program of centrali-
zation and consolidation. However, mergers are resisted by a number of
farmers who are afraid of being short changed on water rights or being
dominated by outside more powerful groups. VYet, both PRWUA and SRWUA are
already providing the experience for working in federations, especially
with groups (such as urban interests) which represent new and increasing
water demands; but both projects have been met with hesitancy. Many people
did not feel that these projects were needed, or that their water supply
was short enough to justify the cost of the Deer Creek project. Similar
criticisms on increased cost are also now raised by a number of individuals
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concerning the Central Utah Project. But cost is only one of the
considerations for future consolidation. More important is the under-
lying question of the changing demands and of the ability to meet
increased needs in the Valley given the present trends of continuous
population growth and economic expansion.

Hudson (1962) best sums up the historical and current reasons why
consolidation has not been the overwhelming pattern in Utah Valley:

The jealous guarding of company water rights, the fear
of submergence in larger groups, and personal and
institutional inertia have so far blocked all but one
or two minor mergers.

So it seems that no one wants to take the first step. Instead of
consolidatina, splinter companies are formed. The present pattern has
existed for so long that people are used to it.

The water demands in Utah Vallev, and the supplies which satisfy
them, will change significantly in the future. Population of the indus-
trialized sections of Utah Valley will have tripled by the year 2020 and
doubled in the present rural areas. This constitutes a necessary reallo-
cation of the existing supplies from agricultural to municipal uses,
resulting in a change in the time distribution of demands as well as
changes in absolute amounts of water needed.

Anticipation of problems resulting from these changes has prompted
the State of Utah to endorse the Central Utah Project, which encompasses
the Utah Lake drainage area. The Central Utah Project involves transporting
water from the Colorado River Basin into Utah Valley to facilitate changing
demands in the area, and also to provide water for transfer north to Salt
Lake County and south to the Sevier River Basin.

The Central Utah Project (CUP) will be a primary source of additional
water for the Utah Valley and also for the Salt Lake Valley. The major
thrust of the Central Utah Project is one of taking water from the rela-
tively unpopulated areas, such as the slopes of the Uintah Mountains,
diverting it through a series of reservoirs and power generators to be
used in the Utah and Salt Lake Valley areas. The major problem, which
will be encountered with CUP, is the high cost of the water estimated to
be approximately $500 per acre, a very steep price if water is to be used
primarily for agricultural purposes. In addition, given the emeraing
megalopolitan concentration across the Wasatch front, problems of pollution
and effluent discharge will be accentuated.

Coming back to the agricultural demands under the Central Utah Project,
the Lehi-American Fork district of Utah Valley will receive no supplemental
irrigation water. The Central Utah Project will benefit the Provo District,
which will obtain water from construction of Jordanelle Reservoir. The
enlargement of Strawberry Reservoir will provide additional irrigation
water to the Spanish Fork, Northern Juab Valley, and Elberta-Goshen districts.
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Also alterations to the present Utah Lake will be constructed as a
part of the Central Utah Project. A dike will be constructed across
Goshen Bay to reduce lake evaporation and to provide more opportunity
for development of recreation and wildlife on and around the lake.

Limitations of the system can be seen and some possible changes may
be suggested in the operation of the Utah Lake drainage area water system.
Some changes in transport water in the area may result in less shortage.
Also, reservoir and aqueduct sizes may be estimated. A1l alternatives
were not modeled because the added work would make this study prohibitive.

The perpetual shortages in the Lehi-American Fork area could partially
be remedied by using water from the Provo area. At present, Deer Creek
Reservoir has sufficient water to supply Lehi-American Fork needs, but
would not adequately supply both areas by the year 1980. After 1980,
water designated as export water to Salt Lake County from the Provo
district could be used in the Lehi-American Fork area, utilizing the in-
creased return flows from all areas to supply Salt Lake County demands via
Utah Lake. Also, the analysis of possible exports to Salt Lake County in
addition to its present demands indicates no water is available for that
purpose in any significant amounts directly from Deer Creek Reservoir.
Therefore, any water transported to satisfy increasing needs in Salt Lake
County must come from Utah Lake.

The rather lengthy discussion of projected future demands were for-
warded mostly as an indication of the strong population and other pressures
facing the Valley in the years to come. In this fast changing situation
and with the competina or multinle uses of water, the consolidation of
irrigation systems becomes not only a meaninaful organizational alternative,
but also a pressing need for future survival.

The prospects for consolidation in Utah Valley continuously increase
as the CUP becomes more and more a reality. CUP will incorporate the use
of Strawberry as well as the Provo River water associations and in the
final analysis, the conservancy district will control nearly all of the
water which enters Utah Valley. An oraanizational structure is, therefore,
emerging which could also serve as the springboard for a consolidated
organization. Already the Central Utah Water Conservancy District, which
is located in Orem, acts as an independent entity contracting with the
federal government for the repayment of the CUP and the eventual management
of the project when it becomes a reality. The Central Utah Water Conservancy
District will not only maintain the water structures, the diversion canals,
the impoundments, and other facilities needed, but it will also be charged
with the task of maintaining and operating the power generating facilities
in the system.

The innovative character of the CUP will facilitate the potential
for consolidation and future consolidation attempts will probably meet
with most success if they were oriented as a part of the water conservancy
district structure rather than as grass-roots mergers. The constant fears
of a loss of water rights will have to be allayed, as well as the feelings
of a loss of autonomy, primary group identification, and identification
with a certain power base.
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It seems once again that an external stimulus may act as a catalyst
for bringing about consolidation of seamentalized and fragmented irriga-
tion companies. The Central Utah Project provides means for redistributinao
the existing water supply, along with providing imported water. The
elimination of shortages in all areas of the Valley removes also the
perennial fear of irrigators concerning potential losses of water rights
in any consolidation attempt. However, CUP must be operated as a single
management unit, with the proper legal means to control the distribution
of the water supply in order to most nearly satisfy the demands. This
requires that a consolidation of the existina separate irrigation companies
take place to allow the distribution of water from areas of surplus to
those areas short of water. The existing management system in the Valley
not only prevents maximum utilization of the facilities provided by the
Central Utah Project, but it is also thoroughly inadequate to meet the
accelerating demands resulting from rapid urbanization and industrialization.

299



A.3 Grand Valley

A.3.1 Location and physioaraphy

Grand Valley is located in west central Colorado very near the Utah
border. The city of Grand Junction, which is a name derived from the
Junction of the Grand (now the Colorado) and Gunnison rivers very near
the city, is the largest community on the West slope (that portion of
Colorado west of the Continental Divide). The Colorado River enters the
Grand Valley from the East, is joined by the Gunnison River at Grand
Junction, Colorado, and then exits to the West. A major characteristic
in the area is the high contribution to the total salt flows in the basin
as illustrated in Fiqure A-3. The primary source of salinity is from the
extremely saline aquifers overlying the marine denosited Mancos shale
formation. The shale is characterized by lenses of salt in the formation
which are dissolved by water from excessive irrigation and conveyance
seepage losses when it comes in contact with the Mancos shale formation.
The introduction of water through these surface sources percolates into
the shallow ground water reservoir where the hydraulic gradient it produces
displace some water into the river. This displaced water has usually
had sufficient time to reach chemical equilibrium with the salt concentra-
tions of the soils and shale. These factors also make the Grand Valley an
important study area for the interaction of water quantity and quality,
since the conditions encountered in the valley are common to many locations
in the basin.

A.3.2 Human community

Numerous hieroglyphics and abandoned ruins testify to occupation of
the Colorado River Basin long before agriculture settlement began. The
inhabitants of the Grand Valley prior to the settlers were the Ute Indians.
The first contact these peoples had with white men was recorded in 1776
when an expedition led by Fathers Dominiquez and Escalante passed north
of what was later to be Grand Junction and across the Grand Mesa. The
region was subsequently visited by fur trappers, traders and explorers.

In 1839 one such trader named Joseph Roubdeau built a trading post just
upstream from the present site of Grand Junction.

In 1853, Captain John W. Gunnison led an exploration party into the
Grand Valley from up the Gunnison River Valley in search of a feasible
transcontinental railroad route. As Captain Gunnison and his party traversed
the confluence of the Colorado and Gunnison Rivers, an error was made by
the expedition recorder as to the proper naming of the rivers. Beckwith
referred to the Gunnison River as the Grand River and the Colorado River as
the Blue River or "Nah-un-Kah-rea" as it was known to the Indians. The
mistake was later corrected, however, since the Colorado River was known
as the Grand River prior to the early 1900's. As a result of the Meeker
Massacre of 1879, the Utes were forced to accept a treaty moving them out
of Colorado and onto reservations in eastern Utah. After the completion
of the Utes' exit in September 1881 the valley was immediately opened up
for settlement with the first ranch staked out on September 7, 1881 near
Roubdeau's trading post. Later that year on September 26, George A. Crawford
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FIGURE A-3. Relative Magnitude of Agricultural Salt Sources in

the Colorado River Basin.
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founded Grand Junction as a townsite and formed the Grand Junction Town
Company, October 10, 1881. On November 21, 1882, the Denver and Rio
Grande Railroad narrow-gage line was completed to Grand Junction via the
Gunnison River Valley and thus assured the success of the settlement.

Early exploration concluded that the Grand Valley had 1imited potential
for agriculture since the terrain appeared very desolate. A great deal
of appreciation for this judgment can be acquired just passing through the
area and noting the landscape outside the irrigated agricultural boundaries.
In 1853, Beckwith described the valley as, "The Valley, twenty miles in
diameter, enclosed by these mountains, is quite level and very barren
except scattered fields of greasewood and sage varieties of artemisia -
the margins of the Grand (Gunnison) and Blue (Colorado) Rivers affording
but a meager supply of grass, cottonwood, and willow." Soon after the
settlement began, it was realized that the climate could not support a
nonirrigated agriculture. As a result, irrigation companies were organized
to divert water from the river for irrigation. In the year 1883, when
the county was organized, marks also the beginning of water being diverted
in the area. The first canal built (the Pacific Slope Ditch) brought water
to the Grand Junction community itself, and was soon followed by a whole
series of subsequent canals as depicted in Figure A-4.

From the time of the initial settlement, the area grew rather slowly
primarily due to limitations of water. In 1912, the first Reclamation
Project of 62 miles of canal provided water for a 40 mile strip along the
river. Its construction provided the impetus for the establishment of
rich fruit growing areas and increased significantly the aaricultural
productivity of the area.

Even with the coming of the Grand Valley project, population remained
fairly stable until the early 1950's. During the 1950's, uranium production
became an additional source of employment contributing to a significant
population increase for that decade.

Grand Valley is only one of the two counties on the Western Slope of
Colorado which has shown a population increase. A1l other counties in the
area have shown a net decline (sometimes a dramatic one) between the 1960
and the 1970 censuses. The continued growth of the Grand Valley area can
be attributed to a combination of continuous mining and of successful
irrigated agriculture.

Although not as pronounced as on the Eastern Slope, there are trends
of urbanization around the Grand Junction area. The Grand Junction division,
which one may call the "Greater Grand Junction City," area grew at a rate
of 52.6 percent over the 1960-1970 census period, with a total population
of 28,527. Other settlements in the Valley have grown at a much lower
rate. As a matter of fact, two areas in the Grand Valley area have shown
a decline in population: the town of Fruita (population 1822 in 1970) and
the Palisade division showed a net population decline of -28.8 percent during
the same time period with a total of 1964 inhabitants in 1970.
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Further growth of the area will depend primarily on further
exploitation of natural resources, such as 0il shale, natural gas,
petroleum, and particularly coal. In addition, a major potential for
the area is recreation and tourism. The area has long been known for its
aesthetic value and for its fish and game. Deer hunting, elk hunting,
and fishing are major magnets of attraction.

It should be noted, however, that large scale development of natural
resources, such as in particular oil shale, require large amounts of water
for their processing. Thus, given the existing problems of salinity, the
interrelationship between irrigation and other water uses becomes a crucial
one for the future of the region.

A.3.3 Salinity problem

The system of irrigation most common to the area is surface flooding
by furrows. Most farms in the area are small and have short run lengths.
The quantity of water delivered to the farmer is plentiful so the usual
practice is to allow self-regulated diversions. Although the method of
irrigation is quite similar throughout Grand Valley, there is considerable
contrast in land use. The lands at the upper (eastern) end of the valley
are largely orchards, which is also the case for the Orchard Mesa lands,
which are south of the Colorado River. Larger tracts of farm land are
located in the western portions of the valley, with many of these lands
having good soils, which contribute to the production of high yield crops.

Salinity is the most pressing problem facing the future development
of water resources in the Colorado River Basin. Because of the progressive
deterioration in mineral quality towards the lower reaches, the detrimental
effects of using an increasingly degraded water are first seen in the Lower
Basin. As a result of the continual development in the Upper Basin, most
of which will be diversions out of the basin to meet large municipal and
industrial needs, water ordinarily available to dilute the salt flows will
be depleted from the system, causing significant increases in salinity
concentrations throughout the basin. The economic penalty resulting from
a use of lower quality water will be incurred by those users in the lower
system. The U.S. Environmental Protection Agency (1971) has estimated that
the present economic losses from salinity are $16 million annually. If
water resources development proceeds as proposed without implementing a
salinity control program, the average annual economic detriments (1970 dol-
lars) would increase to $28 million in 1980 and $51 million in 2010. These
damages do not reflect further costs downstream to Mexico.

The bulk of the salt loads passina into the lower reaches is
attributable to the Upper Basin. Salinity management in the Upper Basin
must therefore concern itself with the aspect of salt loading in the river
system from municipal, industrial, agricultural and natural resources. The
other aspect, which is the salt concentrating effects, is related to con-
sumptive use, evaporation, and transbasin diversions. Although several
methods of controlling salinity, such as phreatophyte eradication (although
controversial from a wildlife standpoint) and evaporation suppression on
reservoirs, are desirable, the most feasible solutions are in reducing
inflows from mineralized springs and more efficient irrigation practices.
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Since the Colorado River Basin is not a rapidly growing municipal
and industrial area, the pollution problems are primarily associated
with agriculture. Thus, a major aspect of reducing the salt inputs in
the Upper Basin must be the effective utilization of the water presently
diverted for irrigation by comprehensive programs of conveyance channel
Tining, increasing irrigation efficiency on the farm, improved irrigation
company management practices, and more effective coordination of local
objectives between the various institutions in the problem areas. Salinity
is no longer a local problem and should be considered regionally. In
irrigated areas, it is necessary to maintain an acceptable salt balance
in the crop root zone which requires some water for leaching. However, when
irrigation efficiency is Tow and conveyance seepage losses are high, the
additional deep percolation losses are subject to the highly saline aquifers
and soils common in the basin and result in large quantities of salt being
picked up and carried back to the river system. Therefore, a pressing
need exists to delineate the high input areas and examine the management
alternatives available to establish the most effective salinity control
program. In this challenge of efficient agriculture lies the key problem
for understandina the operation of the irrigation system in the valley .

A.3.4 Irrigation development

Grand Valley Canal. The present Grand Valley Canal system comprising
approximately 110 miles of canals and subcanals is the result of a con-
solidation of the Grand River Ditch Company, Grand Valley Canal Company,
Mesa County Ditch Company, Pioneer Extension Ditch Company, and the
Independent Ranchmen's Ditch Association. The construction of what is
now the main Tine Grand Valley Canal probably began in 1882 since the
original priority is dated August 22, 1882. However, the early development
times were uncertain and the company, like many others, was facing financial
trouble so was sold to the Traveler's Insurance Company which also acquired
title to the other four companies now making up the system. On January
29, 1894, the Grand Valley Irrigation Company was incorporated when the
Certificate of Incorporation was filed with the Secretary of State's Office
and the title was acquired from the insurance company.

Upon the organization of the company, an application was made for an
adjudication of its water rights from the Colorado River. The application
for the Grand Valley Canal was awarded a decree of 520.81 cfs, July 27, 1912,
with the priority date of August 22, 1882, which was priority No. 1 on the
Colorado River. The hearings which lead to the adjudication established
an irrigated acreage of 30-35 thousand acres with a probable 20% system
loss rate. On July 25, 1914, the First Enlargement of the Grand Valley
Canal was awarded Priority No. 358 and dated July 23, 1914 for 195.33 cfs,
of which 75.86 cfs is conditional upon the addition of 4,661.25 acres to
the system. Although the original decree was based on an estimated acreage
of 30-35,000 acres, later investigation revealed the acreage was slightly
less than 40,000 acres, plus the additional 4,661.25 acres not yet developed,
for a total of about 44,000 acres. If the usual 200-day irrication season

is experienced, this water right amounts to approximately 5.76 acre-feet per
acre, from which an estimated 20% loss rate of 1.05 acre-feet per acre leaves

about 4.71 acre-feet per acre for irrigation.
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The company is organized in the corporation format. The division
of water among irrigators is on the basis of shares of the capital stock
of the company comprising a total of 48,000 shares. Thus, an individual
holding one share of stock would be entitled to 4.23 acre-féet of water at
his turnout. It should be noted that this figure does not include the
loss rates of the company. In addition, these figures do not include
the 75.86 cfs of conditional water. In 1971, the water assessment was
$15.00 for the first share and $2.40 for each additional share. Occa-
sionally, some assessments cannot be paid, in which case a period is
given for the irrigator to reclaim the water share, after which grace
period the share is sold at auction.

Grand Valley Project. The Grand Valley project which now serves
water to four irrigation companies, the Grand Valley Water Users Associa-
tion, the Orchard Mesa Irrigation District, Palisade Irrigation District
(Price Ditch), and the Mesa County Irrigation District (Stub Ditch), is
the result of considerable effort and a long series of disappointments.

The Grand Valley Water Users Association was incorporated February
7, 1905 and later renewed the incorporation September 11, 1945. It
operates the Government Highline Canal which serves about 44,416 acres of
irrigable land. In addition, the Association diverts 800 cfs during the
nonirrigation season for power development through a siphon across the
Colorado River shortly below the main diversion. During the irrigation
season, 400 cfs is used for power development, with the remaining 400
cfs passing through the irrigation pumps. The power generated with this
water is sold to the Public Service Company of Colorado to help pay the
debt on the original project.

The operation of the Grand Valley Water Users Association is on a
corporation basis, and although stock is registered in the County
Recorder's Office, none has ever been issued. The Bureau of Reclamation
classified the Tand into one of five categories: Class 1 - good orchard;
Class 1A - young orchard; Class 2 - good agricultural lands; Class 3 -
fair agricultural lands; and, Class 4 - poor agricultural lands. On the
basis of this classification, a farmer can sign up for his irrigable acreage
which allows him at the present time four acre-feet per acre, above which
(if the supply is available) he is charaed for the excess. There are re-
strictions on the time rate of delivery, however, which are imposed when
the supply is limited. This restriction is usually a limit of 1 cfs per
40 acres and sometimes as low as 0.75 cfs per 40 irrigable acres; this
practice has, in the past, been necessary only during the peak use months
of the summer. During the fall and spring, water is usually delivered on
a demand basis. It should be further noted that although a farmer signs
up for a fixed area of irrigable acreaage, he may apply the water as he
wishes on his property. In addition, when the property is sold he is
allowed only to sell water for the irrigable acreage being sold, so in
effect the water is tied to the land and nonshareholders or outside acreage
cannot obtain Association water.
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The Orchard Mesa Division of the Grand Valley Project was formed by
request of the people of the Orchard Mesa Irrigation District when the
prior operation was facing bankruptcy. The District was organized under
the 1905 Colorado Statute covering irrigation districts, which was later
revised to the 1921 Colorado Law. The operation of the district in many
ways is similar to the Association in that the water duty and Tand classi-
fication are the same. The Orchard Mesa Irrigation District is now pro-
vided water through a siphon diversion from the Government Highline Canal
into the Orchard Mesa Power Canal. During the irrigation season, 1/2 of
the 800 cfs in the canal is diverted through the Orchard Mesa Irrigation
District pumps which 1ift 80 cfs 40 feet into the Orchard Mesa #2 Canal
and 60 cfs 130 feet into the Orchard Mesa #1 Canal.

The Palisade Irrigation District, with essentially the same organizational
format as the Orchard Mesa Irrigation District, operates the Price Ditch.
This ditch is supplied 66-68 cfs through a turbine pump just off the
Government Highline Canal as it exits through Tunnel No. 3. An additional
22-24 cfs is delivered through turnouts in the Highline Canal.

Both the Palisade Irrigation District and the Mesa County Irrigation
District were organized independently of the government projects. Their
history is somewhat unknown to the writers, but they consolidated their
systems with the Highline Canal when it was built, presumably to streamline
their operation.

The Mesa County Irrigation District, which operates the Stub Ditch,
has an irrigation water right of 40 cfs. The operation and organization
of this district is similar to the previous five districts mentioned. At
the turbine pump serving the Price Ditch, 15 cfs is pumped into the Stub
Ditch, with the remaining 25 cfs being diverted directly from the Highline
Canal to agricultural lands within the boundaries of the Mesa County
Irrigation District.

Redlands Water & Power Company. The Redlands Water & Power Company,
a mutual ditch company, irrigates about 3,000 acres southwest of Grand
Junction and south of the Colorado River. The water supply is diverted
from the Gunnison River in a canal carrying 670 cfs. Six cfs is used for
irrigation of lands below the power canal, 610 cfs for power generation and
54 cfs is pumped to an initial height of 127 feet for irrigation. Small
areas in the project are served by higher 1ifts, the highest being at about
300 feet. Electricity in excess of pumping needs is sold to project
settlers and to the Public Service Company of Colorado.

A.3.5 Conveyance system

Consideration of the water distribution system is an essential part
of most water management and salinity control alternatives, which suggests
that a broader perspective of system improvement, which includes salinity
control, is required. The delivery system in the valley is divided into
the canal or ditch subsystem and the lateral subsystem. The division
between the two subsystems is based on management responsibility. The canal
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companies and irrigation districts divert the appropriated water directly
from the river, transport the water in the canal subsystem, and control

the delivery of water through the canal turnout, but they generally assume
little responsibility for the water below this point. The canal and ditch
subsystem can, thus, be defined as that part of the delivery network which
is controlled by irrigation authorities. The lateral network, extending
beyond the turnout from the canal or ditches, is managed by cooperative
agreements between the individual users served by the turnout. The transfer
of responsibility between the two phases should be the equitable measurement
and charge for the water at the turnout, but there is little incentive to
make this effort with the abundance of water presently available. The
turnouts comprising the Water Users Association under the Government High-
line Canal are an exception, where individual measurements are made and
recorded.

The canals and ditches in the Grand Valley, shown previously in Figure
A-4, are operated and maintained by the respective organizations mentioned
earlier. Discharge capacities at the head of the canals range from above
700 cfs in the Government Highline Canal to 30 cfs in the Stub Ditch and
diminish along the length of each canal or ditch. The lengths of the
respective canal systems are approximately 55 miles for the Government High-
line Canal, 12 miles each for the Price, Stub, and Redlands Ditches, 110
miles for the Grand Valley system, and 36 miles for the Orchard Mesa Canals.

The management of the canals and ditches in the area varies between
canals, as well as with changes in the water supply. For example, during
periods when river flows become small, restrictions are placed on the di-
version into the Government Highline Canal. This is possible because the
flows are measured and recorded at each individual turnout in that system,
and it is required since their water rights are junior to others. On the
other hand, in most instances along the other canals measurements are not
made because little shortage is experienced. Another practice used exten-
sively in the region is the regulation of canal discharges at points in
the system by varying the amounts of spillage into the natural wasteways
and washes. Neither of these practices - inadequate flow measurement and
canal spillage - are conducive to either good water management or salinity
control.

The dilemmas being faced by irrigation officials are numerous, but can
be traced to one factor. When the demand for irrigation was realized and
the canal alignments located, the expected demand for water was based on the
total area of land under the canal. However, when the acreages of roads,
homes, phreatophytes, etc., are deducted, the water available for each acre
is significantly increased. For example, under the Grand Valley Canal are
44,774 acres of which only 28,407 are irrigable. Consequently, instead of
having a water duty (annual volume of water diverted from the river per
unit area) of 5.76 acre-feet per acre, there is more than 9 acre-feet per
irrigable acre. The result is a two-fold probliem:

(1) With the excess of water available to the irrigators,
jt is more economical to be wasteful, because failure
to provide adequate water to crops during critical
arowing periods can affect yields more than an
overirrigation.
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(2) The history of development in the Western United States
has always shown water to be a valuable commodity to an
area and as such, the rights one has are to be protected
since the rights not historically diverted are lost.
Consequently, the Grand Valley must divert its rights
for fear of losing them.

In short, it is not the practice of agriculture to be wasteful, but the
laws regulating the use of water dictate that a user either be wasteful
or give up a valuable right.

A few remarks are also needed for the lateral system. The term
"lateral" refers to the small conveyance channels delivering water from
company operated canals to the cropland. When water is turned into the
lateral system, it becomes the responsibility of the users entitled to the
diversion. Single users served by an individual turnout are not uncommon,
but most Taterals serve several irrigators who decide among themselves
how the lateral will be operated. Most of the multiple-use laterals, which
may serve as many as 100 users, are allowed to run continuously with the
unused water being diverted into the drainage channels. This practice
would be almost completely eliminated if the only water diverted was that
quantity appropriated to each acre in the company water rights. The costs
that would be passed on to the irrigator for a more requlated canal system
would also provide added incentive for more efficient water management
practices below the canal turnout. Thus, there would be an indirect economic
incentive for better management.

There is a definite need for system rehabilitation in the form of
linings and regulating structures prior to placing restrictions on lateral
diversions. The reason is simply that 1ittle means of water distribution
on an equitable basis below the canal turnout exists. Aside from the canal
turnouts themselves, which could be rated individually, no observable means
of water measurement exists. Without adding control and measurement
structures, it would be impossible to either regulate lateral diversions or
equitably distribute the water amona users.

A.3.6 Water anagement in the Grand Valley

The saline soil conditions associated with inadequate drainage and the
basin-wide urgency of rising salinity concentrations make water management
in the Grand Valley increasingly important. The inefficiencies apparent in
present practices of water use result from a combination of abundant water
supply, low water costs, and critical soil and topographic characteristics.
These problems would have been dealt with more substantially long ago, if
the economic penalties had been more severe. In the Grand Valley, the 30%
of the acreage highly affected by poor water management was an insufficient
deterrent to offset the belief that use must be made of all water rights
in order to protect them. Nevertheless, the time has arrived when the
growing salinity problem in the Colorado River Basin, complicated by recent
and planned development in the Upper Basin States, has forced areas like
the Grand Valley to plan for more efficient management of water.

The Grand Valley Water Purification Project, Inc. (a consortium of

local irrigation companies organized to seek improvements in the conveyance
system), interested citizens, and state legislators have realized the need

309



to promote investigations that will lead to a feasible salinity control
program for the valley. This attitude is extremely farsighted and will
prove beneficial to the irrigators in the area by studying all available
solutions and providing for increased farm output to offset the costs that
will be incurred. More recently, this entity reorganized as the Grand
Valley Canal Systems, Inc.

The internal phases of a salinity control program in the valley involve
canal system management, on-farm water use improvements, and drainage.

Canal System Management. Although the primary use of water is on the
farm, the primary control is not. Therefore, the first step in effecting
a sound management scheme is the incorporation of more rigid water company
controls. It has been alluded to several times in the preceding sections
that the adjudicated water supply under normal water years is especially
abundant, on the order of 8-9 acre-feet per irrigated acre. With such a
high water duty, waste and inefficient use is encouraged. There are several
conditions existing that should be improved. These include the increased
control of canal diversions to reduce spillage into natural washes and
drains, company control of lateral turnouts to avoid the excessive waste
below in the form of dumping water into the drainage system when not used
in multiple use systems, and control on the delivery mechanism such as a
call period to efficiently meet irrigation demands.

On-Farm Water Management. Excessive application of water to soils in
the Grand Valley is undoubtedly the primary cause of salt inputs to the river
system. Increased irrigation efficiencies will be the most influential
factor affecting improvements in salt contribution, drainage problems, and
crop production. It is estimated that the valley-wide farm efficiency ranges
between 30 to 40%. In this range of operation, every acre-foot of water con-
sumptively used by crops must be accompanied by about two and one-half acre-
feet that flows as deep percolation or field tailwater. If improved canal
management measures were present, farm efficiency would be sharply enhanced.
The real need in this area is a program to improve irrigation methods and
practices.

Drainage. The present open ditch drainage system is largely ineffective
in reducing the high water tables and, for the most part, is used mainly as
a conveyance for field tailwater. The reason for the general inadequacy of
these drains is based on the fact that insufficient attention appears to
have been given tc the true characteristics of the problem. Piezometric
readings and stratum surveys taken throughout the valley indicate that a
relatively impermeable layer confines a cobble aquifer commonly producing
a vertical gradient. The confining layer has been found to be discontinuous
in at least one location, allowing water to move more freely into and out
of the cobble, thus increasing the drainage potential. Measurements of hy-
draulic conductivity and hydraulic gradients show conclusively that most
flows into the river, occurring as subsurface flows, are transmitted by the
cobble aquifer.
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A.3.7 Institutional requirements

When all aspects are considered, the institutional constraints
compromising the wishes of local water users and regional salinity planners
will be the most difficult and the most important to resolve. Salinity
control in the Grand Valley simplifies immediately to the restricted use of
water resulting in a quantity that need not be diverted. The question
immediately confronted is what happens and who obtains the water saved by
salinity control programs in the Grand Valley? The legal constraint here
is the possibility of forced abandonment of some of the decreed water right
in the valley and then, the successive reapportionment to other uses. Thus,
the water use must be changed from irrigation to another desired use if it
is to be left in the valley supply.

Ineffective drainage, excessive salt inputs to the Colorado River, and
marginal agricultural production from at least 30% of the valley are not
three independent problems, just one - poor water management practices by
an irrigated agriculture. Grand Valley is not unique in this respect,
either. Consequently, the implementation of salinity control measures will
require the formation of an administrative body to coordinate the activities
of the various entities concerned with irrigation in the valley. These and
similar questions suggest a valley authority for coordinating the salinity
control program. The basic structure of this institution would allow it to
seek salinity control funding, research funding, etc., and to transmit per-
tinent data and planning efforts between the federal-state entities and the
local organizations. It would also stimulate the interest and investiga-
tion of economic, social, and legal problems influential in salinity reductions.

The prospect of obtaining federal money for canal and lateral lining
as a first step in salinity control in the late 1960's led to the organiza-
tion of the Grand Valley Water Purification Project, Inc. (GVWPP). The next
step is a logical extension of the GVWPP into a regional salinity management
coordinating council. Since the present organization is comrpised of local
irrigation and drainage officials, it seems justified to broaden the format
to include such responsibilities.

The possibility of organizational consolidation at the local Tevel
among the existing irrigation companies to facilitate more efficient irri-
gation operations as well as operating the valley salinity control program
should also be considered. Such a consolidation would allow a pooling of
personnel, equipment, and finances, thereby providing some savings in
operational costs, but more importantly, allowing the entire Grand Valley
irrigation enterprise to be operated as a truly integrated system.

In January 1972, a new organization, "Grand Valley Canal Systems, Inc.,"
was formed. This organization has membership on the Board of Directors
from the Grand Valley Irrigation Company, Mesa County Irrigation Districts,
Palisade Irrigation District, Redlands Water and Power Company, and Fruita
Canal and Land Company. The principal purpose of this entity is:
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To promote the efficient and proper use of irrigation water

in the Grand Valley area of Mesa County, Colorado; to pro-
tect the quality and quantity of water available for irriga-
tion purposes in said Grand Valley; to promote a cooperative
effort between companies and districts distributing irrigation
water through the said Grand Valley area of Mesa County,
Colorado; and to do and perform all things deemed beneficial
for the interest of the individual users and distributors of
irrigation water in said area.

Noticeably absent in this organization is the Grand Valley Water Users
Association and the Orchard Mesa Irrigation District. Although this
organization does not completely accomplish the goals of "Consolidation
in Irrigation Systems," it does represent a large step forward to the
eventual achievement of an integrated Grand Valley irrigation system.

Of particular interest is that this organization resulted from the strong
emphasis upon salinity control in the Colorado River Basin.

Another highly important organizational feature would be the creation
of informed lateral associations. At the present time, the water users on
a few laterals have organized under an informal arrangement for improving
the operation and maintenance of the lateral. In most cases, the water users
on a lateral are not well organized for managing their irrigation supply.
At the same time, the irrigation companies avoid becoming involved in water
distribution among the water users of a lateral. Thus, in order to effectively
rehabilitate these laterals, it becomes highly important that the users on
each lateral be organized to provide input to those Federal agencies which
will be responsible for implementing a salinity control program in Grand
Valley and to obtain the maximum benefits under the program.

To sum up the case of the Grand Valley: this was a case where the
physical problem of salinity control is acting as a catalyst for organiza-
tional change. Although no in-depth sociological survey of the area was
conducted, it has become apparent that, as in many other valleys in the West,
coordination and centralized organizational approaches are imperative means
for survival and for meeting the changing circumstances of both the physical
and the social surrounding environments.
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A.4 Poudre Valley

A.4.1 Location and physiography

The drainage area for the Cache la Poudre River 1ies in north-
central Colorado on the eastern side of the Rocky Mountains and is shown
in Figure A-5. The eastern side of the Laramie and Medicine Bow Ranges
forms the western hydrologic boundary. The Mummy Range forms the southern
hydrologic boundary between the Big Thompson River and the Cache la Poudre
River. The northern boundary is in the high plateau region of southern
Wyoming. The Cache 1a Poudre discharges into the South Platte River on
the eastern boundary near the city of Greeley.

The Cache la Poudre River technically heads at Poudre Lake on the
Continental Divide (by Trail Ridge Road), but in actuality it heads at
Chambers Lake. The Cache la Poudre River is the last major perennial
tributary to the South Platte River before its confluence with the North
Platte River in Nebraska. From its headwaters, the Poudre proceeds in a
north and east direction to the mouth of Poudre Canyon, where it swings
east and south for about 35 miles until it meets with the South Platte River
just east of Greeley, Colorado. The agricultural portion of Poudre Valley
lies mostly in the Colorado Piedmont section of the Great Plains Province.
Basically, the Poudre Valley consists of a series of lowlands lying along
the stream separated by gently rolling uplands.

A.4.2 Water supply

The natural water supply is totally supplied from melting snow, and
the perennial snow fields in the mountains, and precipitation. However,
the transbasin diversions, of which the Colorado-Big Thompson is the largest,
provide a very significant contribution to the total flow. These foreign
waters are also derived from melting snow sources in other high mountain
watersheds.

The natural flow of the Cache la Poudre River and its mountain tri-
butaries contributes about 44 percent of the total water supply to the valley.
The Colorado-Big Thompson contributes another 17 percent and the other trans-
mountain diversions furnish 6 percent. Pumped water yields another 33 per-
cent (Figure A-6). Intensive reuse of return flows from irrigation and
municipal waters, plus the natural flows of the plains tributaries, yield
(in effect) an additional 145,400 acre-feet per year.

A.4.3 Agricultural economic conditions

The Cache la Poudre Valley is an area of widely diversified agriculture
ranging from native hay to corn and sugar beets to carrots, potatoes and
cucumbers. Although many crops grow well in this area, the three major
crops are corn, sugar beets, and alfalfa.
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FIGURE A-5. Hydrologic Boundary of the Cache la Poudre River
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FIGURE A-6. Relative Proportions of Water Supply Sources to the
Cache 1a Poudre Valley
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The principal agricultural industries are general farming, livestock
feeding and dairying. The alfalfa and corn are usually raised for con-
sumption in the area by the large number of feeder cattle and sheep. Sugar
beets are sold to Great Western Sugar Company, and the tops and pulp used
to supplement the livestock industry. The small grains such as oats and
barley are primarily consumed in the area.

) The farming in the area is of two types, one being irrigated, the other
being dry farming. The dry farming is found on the hills that are too high
or the cost incurred in deliverying the water to these hills would be too
great, or the soil was deemed as marginal. These dry farm plots are pri-
marily used for small grains. The irrigated lands, on the other hand, are
used for farming and they have been leveled under the direction of the SCS
to enhance the production capability. The products which are grown are
primarily sugar beets, small grains, corn, alfalfa and some soybeans.

The cash value of agricultural crops during 1967 for Larimer and Weld
counties was $9,600,000 and $43,600,000, respectively. Of the total cash
value of $53,200,000, the value of crops from irrigated lands was $47,000,000.
Thus, the average cash value of crops from irrigated lands was approximately
$190 per acre.

A.4.4 Human community

Poudre Valley contains two northern counties of Colorado; namely,
Larimer and Weld. Both of these counties are fairly similar in terms of
population, size, and composition, but with Larimer County increasingly
becoming highly urbanized, as contrasted to Weld County's firmer agricultural
basis.

Larimer County, which is located on the west edge of the valley, with
a population of 89,000 according to the 1970 census, has shown a hiah
increase of 69 percent over the previous census. The number of the inhabi-
tants of Larimer County classified as urban in 1970 were 59,557, with the
remaining 23,644 classified as rural. However, Larimer lists only 2,167
persons as full-time employed in agriculture, a rather small proportion of
the 34,094 persons gainfully employed in the county. The largest number of
employed persons in any single category is to be found in manufacturing,
followed by education and construction. The population of the county is
rather young, with high in-migration and high levels of educational attain-
ment. The principal city in Larimer County is Fort Collins. Fort Collins
has been growing much more rapidly than the rest of the county showing an
increase of 72 percent between 1960 and 1970 for a total population of
43,098 inhabitants in 1970. Fort Collins is the eighth largest city in the
state, rapidly becoming the populous pole in the emerging Colorado megolopolis
stretching all the way from Fort Collins in the north to Pueblo in the south.
As a matter of fact, projections to the year 2000 estimate an approximate
population of 200,000 persons in the county with an even higher number of
people by the year 2020 (estimated to about 355,000 inhabitants).
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The urban growth of the city of Fort Collins is part of a rapidly
growing urban hinterland contained between the cities of Fort Collins,
Loveland, and Greeley (the last in Weld County) formina an idealized "urban
triangle.”" The population of this triangle which is superimposed on Poudre
Valley is expected to increase from about 95,000 to more than 400,000 people
by the year 2020.

The rapid urban growth of Poudre Valley represents a situation where a
great deal of agricultural land and agricultural water are rapidly being
converted into water used for municipal and industrial purposes. Part of the
industrial growth in the Poudre Valley has been through the recent influx
of new industry such as the new Kodak plant, right across the Larimer County
Tine in the neighboring Weld County. There are also other large manu-
facturing establishments such as the Hewlett-Packard plant in Loveland, which
employs many Fort Collins residents, Woodward Governor which maintains a
fairly large facility in the Fort Collins area, and Colorado State University,
absorbing for its supporting personnel a significant number of people in the
Larimer County region.

The continuous trends of urban and industrial growth and the emergence
of an industrial-commercial complex (including development of transporation
companies, material supply commerical businesses, and service enterprises)
are expected to become the standard features characterizing life in Poudre
Valley in the coming years. What should be remembered here, both in the
context of changing communities and from new conditions resulting from the
conversion of water uses, is that when the location of industrial plants
occur and urban growth rapidly takes place, they are often accompanied by
sudden, and sometimes traumatic, changes in the lives of surrounding com-
munities. In addition to vast changes brought about with the new and massive
capital influx, new values, and conflicting demands for natural resources,
the old social structure is also altered and traditional and established
patterns of community life and employment are also disrupted.

Against such a background of a rapidly changing and fast-urbanizing
valley, we need to see the past developments of irrigation, the present
role of agriculture and some prospects concerning water and land use in the
valley.

A.4.5 Irrigation development

The first Anglo settlers of the land now known as Colorado came for
purposes quite different from religious ones. The men came for excitement,
adventure, the thrill of taking risks - but mostly they came for the furs.
A good income could be made by following the animals, and some of the
mountain men built a sizable trading establishment on major trading routes.
These trading posts or forts were well-known to many explorers sent later
by the United States government.

Summer is not a good time to trap for furs, so the owner of a post
turned his hand to farming. The Mexican traders irrigated successfully, but
the Anglos, not being familiar with the method, were not as quick to adopt it.
The results of this error probably reinforced the belief among later set-
tlers that farming in Colorado was possible only by using irrigation.
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In the 1850's a new wave invaded the territory, seeking a more solid
resource. It is no doubt safe to say that most of these men were unsuccess-
ful. Some, deciding to stay, tried farming, especially when confronted
with the high cost of food-stuffs brought in from St. Louis. These farmers
had no worries about demand for their products, not with so many miners in
the territory, and more passing through on the way to the Pacific.

The first settler in the Cache la Poudre River Valley (this river is
hereafter referred to as the Poudre) was Antoine Janis, who as a twelve-
year-old, had passed through the valley (in 1836) with his father in a
trader's caravan on their way from St. Louis to Green River. He returned
eight years Tlater to stake a squatter's claim on land in what is now the
village of LaPorte. At that time the land was occupied by a group of
Arapahoes, with huge herds of buffalo nearby. Janis did not immediately
settle on this claim but continued scouting, operating out of Fort Laramie.
He noted that the settlers began coming in during the winter of 1858-9.

That following summer small, short ditches were dug by individual
farmers in LaPorte to utilize the water from the Poudre for farming. The
first diversion decree on the Poudre was later established by a court to
date from June 1, 1860, for a canal built by a G.R. Sanderson of Pleasant
Valley. His squatter's right was purchased by J.H. Yeager in 1863 and the
canal became known as the Yeager Ditch.

McKinnon describes the Poudre Valley as the "first intensively irrigated
area in the State". In the 1860's, ditches were small, and only bottom
lands were farmed. The chief crop was hay. Later, farmers tried sugar
beets, alfalfa, and potatoes, crops which need water over a longer time period
than river flow can supply. More sophisticated methods had to be utilized.

Greeley provided the stimulus for agricultural growth and irrigation
development. It began as an organized colonial settlement, privately fi-
nanced by members. This Union Colony planned four ditches, designed to
irrigate about 110,000 acres. Planners felt that $20,000 would be enough.
By the time they finished, the total had reached $412,000. Many engineering
problems had to be overcome, and members had no experience in irrigation to
guide them. Nevertheless, they were eventually successful, and irrigation
projects were begun all over the state. The trend was toward cooperation
in district organization. There was even some demand for state control of
the water supply, but this was not universal. Because of various developments,
the courts and legislature took steps to safequard irrigation from corporate
monopolies.

Early irrigation (before the Union Colony) had been extremely primitive
- dam a stream and flood the adjacent bottom lands or direct the water to
the field by means of small channels or ditches. The Union Colony project
was more ambitious. Greeley Ditch No. 3 was built to serve the city itself
and farmland immediately adjacent to the city. Greeley Ditch No. 2, with
its diversion point farther upstream (away from Greeley), was built to irri-
gate some bottom Tand and also some higher land, as people began to realize
that altitude alone did not determine fertility of the soil. The No. 2
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was bigger than No. 3 and longer - 27 miles in length. After it was built
by the Colony, ownership was transferred to the farmers who used the water.
A third ditch, No. 1, was planned for the north side of the river but never
started. The land it would have irrigated was served instead by the Larimer
and Weld Canal.

Encouraged by the success at Greeley and the optimism of rapid growth,
and interested in the chance for a high profit, British speculators later
built big ditches. This was not popular among the farmers, for the British
companies believed that they owned the water in the ditches and therefore
charged a royalty for the use of this water. Eventually the issue was
brought to court, and after several attempts, the farmers won a victory in
the Colorado Supreme Court, in a ruling that the ditches were common carriers,
that the companies did not have property rights in the water, and that
farmers need not pay the royalty. As a result, prices for water were
stabilized and British speculation was ended.

In the 1870's, the Union Colony faced some severe competition that
threatened its existence. While the case referred to above was important,
the events that occurred in Fort Collins determined the direction of irrigation
in the West, when the doctrine of prior appropriation was added to the Colorado
Constitution. 1In 1871, Greeley built its No. 2 Canal, diverting from the
Poudre near Fort Collins. The village of Fort Collins had recently been
organized as a speculative venture patterned after Greeley. It was just
beginning to become established, for the residents had suffered from a flood
in 1865 when the village was located at LaPorte. The diversion point for
the ditches serving Fort Collins were farther upstream than the headoates
for the Greeley No. 2 and No. 3. The summer of 1874 happened to be a dry
one. Farmers in the Fort Collins colony diverted as much water as they
felt they needed, but with there not being as much water in the Poudre River
that summer as usual, very little was left to reach Greeley. Actually, the
Greeley No. 3 went dry before its farmers got any water. The Fort Collins
diversions were farther upstream; the water of the river reached them first.
The Greeley farmers claimed that since theirs was built first, they should
get the water first. Fortunately, cool heads prevailed. A meeting of
farmers from several areas debated the problem. A few men from Greeley were
charged with finding a compromise or mutually acceptable plan. The issue
was settled by the doctrine of prior appropriation. Under this doctrine,
which became part of Colorado's new Constitution, anyone who diverted water
from a stream for a beneficial purpose could file a claim for the right to
that water. Provided that he exercised this right regularly, he would be
entitled to that amount of water each year and could take it before other
irrigators who had built their diversions at a later time. Of course, this
meant that if he was junior to another irrigator, he too had to wait until
the other had taken his water share. The most senior right (the one who had
been there first) was respected before the later ones.

In the early stages, it was assumed that there was enough water for
everyone. The dry years of the 1870's, referred to above, pointed out the
fallacy of this belief. First, the settlers were from eastern states where
water shortages were not part of their experience. It was something they
had never known and could not anticipate. Second, the travelers who spread
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stories of the promise of the West, had passed through in early summer,

when the rivers were at their highest flow and would indeed seem to have

an adequate supply. The travelers saw the rivers at their peak, for no
diversions for agriculture had yet been made. After farmers moved in and
claimed the river water for their crops, they must have been surprised to see
how the flow dwindled to a trickle in late summer.

The next large canal constructed, which involved the enlargement and
lengthening of an existing ditch, was the Larimer and Weld Canal. This canal
was constructed during the period 1879-1881, when it was eniarged to 571 cfs.
The Larimer and Weld Canal, the largest of the canals drawing water from the
Poudre, heads just north of Fort Collins and runs to Crow Creek near
Barnesville.

There is an extensive and detailed system of laterals to deliver water
from the main canals to the fields. Generally, these laterals follow the
tops of the ridges and, therefore, run at the slope of the ridges and require
drop structures. Where there are several farms under a lateral, the owners
haye often formed Jateral ditch companies. These small companies operate
in the same manner as the large companies and, although they use water from
a canal, are often completely independent.

Another ditch constructed above the Larimer County Canal which extends
past the end of the North Poudre Canal was the Laramie-Poudre Canal. This
canal ran discontinuously for a few years until 1928 when it was abandoned.

The framework of the canals (Figure A-7) conforms approximately to the
contour lines and provides a general indication of the character and slope
of the country. Most of the irrigated lands lie north of the river; the
most notable exceptions are near Fort Collins and a small area near Greeley.

Most of the ditches have been operated and managed on the premise of
collecting the return flows from canals lying above and reapplying this
water to the land. In fact, many of the canal companies could not operate,
would not have enough water to irrigate all of their lands, if it were not
for this additional water from return flows. The Bureau of Reclamation has
made the observation that the seepage losses of a canal are "reclaimed" by
catching the return flows and seepage from the higher canals.

Because the Poudre was one of the first rivers in Colorado to be
heayily used for irrigation, it was also one of the first to encounter the
associated problems of irrigation. The problems were similar to the diffi-
cult questions confronting all heavy water-use areas, but the solutions
appear to be unique -- due mostly to the large number of reservoirs and
large total storage capacity of the system in the Poudre Valley.

A.4.5 The reservoir system
Water shortages, couplet with the inhibitions imposed by senior

appropriations, led later irrigators to seek some other method of supplying
water to farms. During low flow of summer, the senior rights took their
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FIGURE A-7. Map of Existing Canal and Reservoir Systems in the Cache la Poudre Valley
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water and very little was left for the junior appropriators, like the
Larimer County Ditch. To solve this, during high flow, they arranged to
divert all the water they were entitled to. It was more than enough to
supply the needs of the farmers, so the surplus was stored in a reservoir
built especially for that purpose. Then in the drier season that followed,
when demand for water increased, they could release water from storage
without harming the rights of senior appropriators. Other companies followed
this practice. The Larimer and Weld, the second largest company in Colorado
at that time, owned one-third of all the acreage it supplied with water. To
ensure a steady supply of water, the company (owned by the Colorado Mortgage
and Investment Company, Ltd., of London) built three reservoirs. Two were
started in 1890, with Terry Lake ready for release in 1891 and the Windsor
finished in 1896. Greeley Ditch No. 2 put a reservoir (Cache la Poudre
Reservoir) near Timnath in 1892, with release of storage water beginning in
1893. Soon other reservoirs dotted the map within that decade (e.g., Long
Pond, Rock Ridhe, and Lindenneier).

These reservoirs were needed because of the senior rights and uneven
river flow. Another factor was the nature of the crops grown in the valley.
Potato cultivation became popular. This crop needs most of the irrigation
water late in July, in August, and sometimes in early September - times when
river flow is low. The high demand, based on the requirements of the crops,
necessitated storage of water for release at more appropriate times.

The profitable cultivation of the Cache la Poudre area became possible
by this intricate system of reservoirs and the exchange of water which
evolved from necessity. As an example, the North Poudre Irrigation Company
has an extensive system of canals, tunnels, syphons, and inter-connected
reservoirs. One of the largest groups of natural basins in the state lay
below this canal and promised easy development of reservoir sites, which
was the main reason for construction of the system. However, the rights
of the system are subsequent to almost all the rights on the river. Due
to this shortage of water, development of lands tributary to this canal has
not been as rapid or as advanced as that of the lands elsewhere in the valley.
Ground water mining was the only source of supplemental water. Today, the
North Poudre irrigation system is thought by some to be one of the most
important factors in the local economy because of playing a larger role in
the general exchange system than any other irrigation company in the area.

Reservoirs under the management of the North Poudre Canal include the
newly constructed Park Creek Reservoir, Halligan, Fossil Creek, the Boxelder
Reservoirs, Clark Lake, Indian Creek Reservoir, Miners Lake, Caverly,
Spitzer, Demmel, Wasson, Bee Lake, Hackel, Reservoirs No. 4, No. 6, and No.
15, and some others. Although the North Poudre Canal is the northern-most
company, it is of particular significance to note that it is a major stock-
holder in the Fossil Creek Reservoir which is almost at the southern-most
boundary of the entire system.
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In addition, there are twenty-six mountain reservoirs having a total
decreed capacity of about 48,000 ac-ft. Most of these are owned by
irrigation companies, and six are owned by the city of Greeley.

The Plains Storage Rights for approximately 65 reservoirs have decreed
storage amounting to about 176,200 ac-ft (without Horsetooth Reservoir).
There are approximately 90 or more reservoirs in the plains section. Many
of these reservoirs have been operating at less than decreed capacity due
to sediment buildups, phreatophytic growth, and deterioration of the facilities.

Historically, the mountain reservoirs are filled during periods of high
runoff caused by melting snows. The plains reservoirs are usually filled
from April to June with some fall storage, but some are filled during the
period of October to May when other uses do not require the water. Most
of the reservoirs lie on the northern upstream half of the canal system, and
there is little conflict from downstream users to fill the reservoirs, if a
call is not being made on the river.

The right to use water for storage purposes during the irrigation season
is junior to those rights for direct irrigation. That is, when all the water
in the river is needed to satisfy rights for direct application to the land,
no water can be diverted to storage.

A.4.7 Reasons for an exchange system

The Cache la Poudre River has more land available for irrigation than
there is water to supply it, as is the case in most of the arid West. As
was stated earlier, this area was one of the first to develop; it was also
one of the first areas to encounter the problems caused by an inadequate
water supply. This area was also one of the first to solve the problem.

The flow of the Cache la Poudre River is always highest in June with
an average virgin flow of 1769 cfs. The maximum monthly virgin river flow
for the last 35 years has been 3590 cfs, and the minimum, 530 cfs.

Using the 1ist of existing appropriations of Cache la Poudre water users,
it can be shown that most of the canals have several enlargements over their
original decree, each of which has a priority date dependent upon the date
of construction of the expansion. For instance, the Greeley No. 2 Canal has
an original decree, No. 37, for 110 cfs, with claims orior to theirs for
river water for the amount of 759.26 cfs. The Greeley No. 2 Canal secured
three more enlargements, the last being No. 83 which credited the canal with
an additional 121 cfs, making a total appropriation of 585 cfs. However,
the third enlargement is preceded by prior demands on the river for 2574.9
cfs, which must be satisfied before the 121 cfs can be diverted.

The Larimer and Weld Canal has a fourth enlargement, No. 88 for 571 cfs,
its main appropriation, which is preceded by claims on the river for 2735.87
cfs. The Larimer County Canal has appropriation No. 100 for 469.80 cfs with
senior claims in the amount of 3653.91 cfs. The North Poudre Canal has an
initial appropriation for 315 cfs, but has to satisfy prior rights for the
amount of 4129.71 cfs.
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As can be seen from the above discussion, most of the major canals
could not operate even in June, the largest water month of the year. The
average river flow at the mouth of Poudre Canyon for June is 1769 cfs,
while the last enlargement for the Greeley No. 2 Canal has 2575 cfs in
prior claims. The river has had two years in the last 35 which could
satisfy these claims, much less the rights of the Larimer and Weld Canals
or the North Poudre Canal.

Ignoring the contribution of the Colorado-Big Thompson water which
started in 1951, it was the above conditions which caused the evolvement
of an intricate exchange system.

The existing exchange system for this area was possible for three major
reasons: (1) company ownership of water rights; (2) development of private
and corporate storage reservoirs, and (3) the contribution of the Colorado-
Big Thompson Project (C-BT).

Company ownership of waters removes the restriction that a water right
is appurtenant to a specified tract of land and allows the water to be moved
between several parcels of land. The reservoir system made possible a
dependable water supply late in the summer. The C-BT, under its charter,
can easily transfer water anywhere within the Northern Colorado Water
Conservancy District (NCWCD) from any one use to any other use.

There are three basic types of transfers which have evolved along the
Cache 1a Poudre River: (1) exchanges between stockholders in a company;
(2) exchanges between companies; and (3) exchanges of C-BT water.

Transfers involving persons belonging to a ditch company are handled
by the company office, if the canal is large; or, if it is a small ditch
or private reservoir, on an individual agreement-payment basis. The large
companies often maintain a service to facilitate the "rentals" by having
a list of those who have surpluses and how much water is surplus; and,
when any stockholder requests additional water, the company can effect the
transfer with a minimum of difficulty. Many companies set a fixed rate
of exchange while others leave the price up to the seller. Also, some
ditches have elected to have no intraditch exchanges (e.g., the Whitney
Ditch). These exchanges amount to about 6 percent of the total diversion.
These intro-ditch transfers have a legal basis under Colorado Law as
stated below:

CRS 1963, 148-6-5 It shall be lawful for the owners of
ditches and water rights taking water for the same stream,
to exchange with, and loan to, each other, for a limited
time, the water to which each may be entitled, for the
purpose of saving crops or using the water in a more economi-
cal manner; provided, that the owners making such loan or
exchange shall give notice in writing signed by all the
owners participating in said loan or exchange, stating that
such loan or exchange has been made, and for what length

of time the same shall continue, whereuoon said water com-
missioner shall recognize the same in his distribution of
water,
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Some people have been able to acquire more water than they can
possibly use and rent this excess every season. Since there is no
property tax on a water right, renting of water can be a lucrative source
of suppplemental income.

Transfers between ditch companies take place only in conjunction with
the reservoirs in the valley. From the previous discussion, and a look at
the map of the reservoir system, it can be discerned that very few reser-
voirs can be made to actually serve the lands of their owners. Fortunately,
through the Cache la Poudre solution to water shortages, whether a reservoir
1ies above or below a canal is of little significance as long as it can be
utilized, with the capability for exchange being the only criterion for
usefulness.

The exchange system was the child of necessity because it had become
imperative to move the water from areas where it could not be utilized to
where it could be used. The main reason for the exchanges was that the
ditches with high priority dates and no reservoirs wished to ensure them-
selves of a late water supply, while the other junior rights just needed to
ensure themselves of a water supply.

The process gained legal acceptance in 1897 when the following law
was enacted Tegalizing the exchange and providing for the measurement of
waters:

CRS 1963, 148-6-4 When the rights of others are not insured
thereby, it shall be lawful for the owner of a reservoir to
deliver stored water into a ditch entitled to water or into
the public stream to supply appropriations from said stream,
and take in exchange therefor from the public stream higher
up an equal amount of water, less a reasonable deduction for
loss, if any there be, to be determined by the state engineer.
Provided, that the person or company desiring such exchange
shall be required to construct and maintain under direction
of the state engineer measuring flumes or weirs and self-
registering devices at the point where the water is turned
into the stream or ditch taking the same or as near such as
is practicable so that the water commissioner may readily
determine and secure the just and equitable change of water.

There are some other values of the transfer system besides the more
economical use of water. There is the fact that it does not involve lengthy
and costly litigation for changes in points of diversion. Also, the use of
water on the upper portions of a stream for irrigation will increase the
natural flow of the stream by return flows later in the season. In time,
the return of seepage flows will ensure the lower portion of the drainage
a steady supply and thereby enable larger acreages to be farmed or cultivated.

Municipalities such as Boulder, Loveland, Greeley, Fort Collins, and
Longmont have competed for any C-BT water being sold, even if it is not
immediately needed, thus raising the price to a point where, if a farmer
no Tonger wants C-BT water it will invariably go to a municipality because
agriculture cannot afford to pay for it. Although the municipal and
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domestic water districts have acquired almost 23 percent of the C-BT water,
the loss to agriculture is not as great as it would seem at first glance
for three reasons: (1) the cities have expanded and taken over lands
previously used for agriculture; (2) there are much larger return flows
from cities than from a corresponding agricultural area, even though the
same amount is approximately needed on a per acre basis for both uses; and
(3) at the present time, the cities have surplus water and are “renting"
it to agricultural and industrial users.

A.4.8 The organization of irrigation companies

Parallel to physical developments concerning the supply and distribution
of water in Poudre Valley, there have also been organizational changes and
the building of institutions aimed at maximizina agricultural production.
Thus, before we proceed with a concluding discussion as to the challenge
(and opportunityg of consolidation in the Valley, we need briefly to sum-
marize key points of the organization and functioning of irrigation companies.

As mentioned earlier, the natural flow of water through Poudre Valley
is exclusively through the Poudre River. Even impounded water finds its
way, one way or another, into the Poudre River and then is diverted out of
the Poudre River by the river commissioner. The natural flow of the Poudre
River, supplied primarily by the Rocky Mountains west of the Fort Collins
area, is augmented by a diversion canal which brings water from the Laramie
River, and by water which comes from the Colorado-Big Thompson Project that
is stored in Horsetooth Reservoir.

The return flow is also very significant in the Poudre Valley area
because such flow is adjudicated and owned by various irrigation companies.
This water is impounded generally at the lower end of an irrigation com-
pany's area and it is then traded to another company which is located down
river from the first irrigation company. This second irrigation company,
the lower company, will trade water which is impounded in the mountains to
the upper company for the water that they have stored in the Valley. For
example, the North Poudre Irrigation Company is located in Wellington; the
New Cache la Poudre Irriaation Company is Jocated in Greeley. During the
irrigation year the North Poudre Irrigation Company in Wellington irrigates
its Tand and stores the water in the Reservoir adjacent to Windsor. This
water is théen traded to the New Cache la Poudre Irrigation Co. which runs
the water from Windsor Lake into its canal system and irrigates the land
around Greeley. To repay this debt the New Cache la Poudre Irrigation Co.
gives the North Poudre Irrigation Co. water which is stored in mountain
lakes west of Fort Collins.

This complex use of return flow allows the farmers in the Poudre
Valley area to, first of all, optimize the water which is potentially avail-
able to them; and secondly, and more important, such procedures allow various
people in the area to obtain the water to which they are entitled according
to their water rights. Without this very complex system of water trades it
would be impossible to irrigate the amount of land which is presently being
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tilled in the Greeley-Fort Collins area. In addition, this water supply
has been augmented by water from deep water wells. The water is pumped
directly from the ground, dumped into irrigation ditches and used as flood
irrigation from that particular point on.

To conclude the introduction setting the stage for the organization
of irrigation companies, the Poudre Valley area presently has few prospects
of gaining new water from outside areas. A1l of the water which is available
on the western slope is owned by various organizations and cannot be diverted
to the eastern slope. All of the water which is available in the Poudre
River has been adjudicated and these rights have been so totally exploited
that the last rights on the river can only be satisfied if the Poudre River
is in a state of virtual flood. The potential of exploiting the underground
resources in drilling more wells is also significantly limited by the State
Engineer's Office because the State Engineer is now compelling farmers to
register their wells. This is nothing more than a preliminary step toward
adjudicating water wells in the Fort Collins-Greeley area. The adjudication
of wells becomes necessary because so many people have been exploiting the
underground water, that the water table began to drop at an alarming rate.

Legally, water is defined as the property of the people of the state
of Colorado and this water is to be used in a way which is deemed beneficial
to the people of that state. Historically, water has been a very emotionally-
laden issue in the Poudre Valley area because this has been an area of very
fertile land but chronically water short. Despite the help provided by the
Colorado-Big Thompson project, water is still in somewhat of short supply.
The water companies in the Fort Collins area are defined by the State in the
water laws. A1l of the irrigation companies in the area, and there are
about 40 of them, have 5 men on the board of directors. The larger companies
serve as high as 350 members and the smallest companies serve as few as 15
members. Ninety percent of all water in the area is supplied by four irri-
gation companies. These companies are the Eaton Ditch Co., Eaton, Colorado;
the North Poudre Irrigation Co., Wellington; Water Supply and Storage, Fort
Collins; and the New Cache la Poudre Irrigation Co., located in Greeley.
A1l of these companies date back into the mid-1800's for their water rights.
However, it should be pointed out that these major four companies are in a
sense large federations, since all four of them serve several smaller com-
panies as a part of the main company. Such an arrangement is nothing more
but an economic means of attempting to maximize the efficiency of the irri-
gation companies. These companies are organized under provisions of Colorado
state law. A1l of them are mutual companies with no dividends paid to the
shareholders, other than those expressed in the form of irrigation water.
The general water authority delineation can be seen in the descriptive
diagrams of Figure A-8.

The board of directors in the companies of the valley receive their
position through election by shares. Every person who owns property is
able to vote and help elect the man who he feels should be chosen to repre-
sent him on the water hoard. Because of many part-time farmers in the area,
much of the voting is done by proxy vote. The role of the members of the
board of directors in Poudre Valley is one of forming policy. Their task
is not to say how the company should be run in its day-to-day operation but
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primarily as to what the general policies should be and how such policies
should be implemented in the day-to-day operation. All in all, the role
of a representative or board member is one of directing the irrigation
company in a way that it will be most beneficial for the majority of the
water owners in the company. Since board members are considered represen-
tatives of various groups, their task of representation is also one of
maintaining the best interests of particular groups who own shares in the
irrigation company. In interviews conducted in the Valley, no one felt
that being on the board of directors was a very prestigious position. All
people interviewed felt it was a necessary task which must be done so that
water will be delivered, delivered economically, and that the irrigation
company will have an administration which will see that the task gets done.
It was noted, however, that all board members of the irrigation companies
during the field investigation, were relatively successful farmers and for
the most part elderly. They had the time to invest in administering the
irrigation company because they were semi-retired or in a few cases, totally
retired.

The same is also true for the actual management of the irrigation
companies, which tends to have older persons. Retirement of ditch riders
and water masters is something which most irrigation companies dread be-
cause most irrigation management people maintain these positions for many
years. Quite often, the board of directors will not permit a man to retire
when he reaches retirement age because they feel he is too valuable to be
replaced by a beginner. The expertise and training of such people is pri-
marily one of applied knowledge. By working many years on the system,
the water master or the ditch rider has an immense understanding of everyday
problems and the intricacies of distribution, and he is capable to deal
with the problems which are encountered through his applied knowledge.

As indicated above, the board of directors dictates only general policy

to these men. The day-to-day operation of irrigation companies is some-
thing which the managers themselves take care of. Thus, the task of

hiring a new water master is a very uncomfortable process for an irrigation
company and the members of the board do their best to keep their men as long
as possible. On the other hand, the effect of the shareholders on the
managers is somewhat distant. Although they receive their instructions

in terms of general policy from the board of directors, the water masters
and ditch riders still have to maintain a great number of ties with the
irrigators themselves as they actually deliver the water to these share-
holders. As a result, many of the management people have defined themselves
as being someone who has to sympathize with the problems of the various
farmers and act as intermediaries offering help for the alleviation of
individual problems.

Broadly speaking, the irrigation companies in Poudre Valley are more
or less the same as they were 75 to 100 years ago. However, when it is
absolutely necessary, certain innovations and changes are undertaken.
Changes in the surrounding environment, new conditions of life, and the need
to maintain or improve the efficiency of the system, provide a continuous
challenge to the survival of a given company.
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Before concluding this section on the organization of irrigation
companies in the Poudre Valley, a few points need to be emphasized;
namely, water rights and practices. Needless to say, the water rights
themselves are strictly defined by law and firmly adhered to in the rate
and amount of water allocation. On the other hand, water trades, such as
those described previously between the North Poudre Irrigation Co., and
the New Cache la Poudre Irrigation Co., can vary from day-to-day, week-to-
week, and season-to-season depending on agreements which are renewed every
year.

Various other norms, traditions, and flexible oracanizational procedures
characterize the actual operation of the various irrigation companies. For
example, the norms concerning the election of board members are part of a
relatively passive process. Many of the agricultural water users in the
area are part-time farmers, working simultaneously in other industries in
the Valley. As a result, when the annual water meetings are held, these
individuals, for one reason or another, are unable to attend. Therefore,
they use the mechanism of voting by proxy. A proxy vote is best described
as a vote for the status quo. As a result the election of board members
is nothing more than going through the motions of an election on an annual
basis. There really is no consequence or significance to such an annual
ritual in the eyes of many water owners in the Poudre Valley area.

A.4.9 Prospects for consolidation

Seasonal maldistribution of water would be a very serious problem in
the Cache 1a Poudre Valley if it were not for the hiahly developed use of
return flows, ground water supplies, regulatory surface storage facilities,
and the Colorado-Big Thompson Project. A1l contribute to a very high
degree of water use efficiency within the valley.

The advantages of consolidation in the Poudre Valley would be first
of all a situation of significant economic benefits. In reality such an
ad hoc consolidation has already been implemented in many respects, because
Poudre Valley has now four very large irrigation companies which control
90 percent of all water coming into the Valley. These four irrigation com-
panies are in essence a federation of many smaller irrigation companies
all housed in the same office. This is done simple because it has been
much more efficient to house the various groups in one office, having one
main group of managers operating the system and delivering the water to the
various companies all through a centralized office. These organizational
advantages of the federation (or "consolidation") have already been noticed
by the local users. Unfortunately, however, consolidation of canals has
not taken place. If the canals were to be consolidated, there would be a
drastic reduction in the number of canals in the area. This would lead to
additional advantages, such as increased safety for the children in the area,
savings from diminished maintenance, abandonment of old canals (to be used
for many other social uses, as e.g., long strip type parks, bicycle paths,
bridle paths, etc.), and generally water savings resulting from a more
tightly organized system.
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What should be avoided here is especially compulsory consolidation,
which would lack both the support and legitimacy of the water users in the
valley. As a result the emerging, consolidated organization would probably
meet with a great deal of buffetting, dissention, and marked contention
among various people in the area. The perennial fear in the valley is that
a consolidated system might take not only water rights away, but eventually
the water itself and with it the power to administer the company in a way
beneficial to all users.

As things stand now, the probability of consolidation in Poudre Valley
is rather small. It would be necessary for some form of external impetus
or event to be presented to the people of the valley before consolidation
would become a reality. Such outside events seem rather remote, although
there is an increasing awareness of larger trends and changing circumstances
in the area. The water situation will probably continue under a present
decentralized, loosely "consolidated" or federated system.

The major goal as stated by the irrigation companies in the valley is
one of supplying to the people the amount of water to which they are
entitled to, at the Towest possible cost. VYet, both officers and users
in the various irrigation companies are aware of the need for improved
methods of water application as evidenced by such efforts as sprinkling,
and ditches which are lined with concrete. Typically these lined ditches
are found on the individual's property and they are his private ditches
rather than being the canal system or the lateral system. Rarely is a
canal lined and when it is done it is because the seepage at a particular
point was so great that it was nearly prohibitive to carry water through
this particular point. On the other hand, increased bureaucracy through
consolidation seems to be the stumbling block in the minds of many users.
Farmers feel that there would be more levels of bureaucracy for them to have
to work with, with a resultant loss of voice and power due to the multi-
layers and increased levels of bureaucracy.

An opportunity for consolidation was presented with the establishment
of the conservancy district, when the supplemental water is administered
through a consolidating organization. The District serves all of the
irrigation companies and any of the companies which wish water have to order
that water from the district. Thus, the district tends to be an equalizing
factor which draws the companies together, particularly when one of the
sources of water which is exchanged and traded is the Colorado-Big Thompson
Water.

An event which may facilitate consolidation (if not coordination) is
the practice of farmers getting together in the spring and walking the
ditch. Walking the ditch is going out and cleaning the ditch and preparing
the ditch for the year's activities. This process is typically done in
the spring prior to letting water into the main ditch and the laterals.

This process of walking the ditch serves more than a mechanistic function

of simply cleaning the ditch. The process of walking the ditch allows

the people along the ditch to get to know one another, to renew friendships,
to reinforce frienships, to smooth over previous misunderstandings, and
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serves as a catalyst for discussing the year's forthcoming irrigation
problems and activities. Walkina the ditch has been described by some
irrigators as "a process of keeping us from killing each other during the
year." In this process of walking the ditch the people performing this
service are in a position to increase their knowledge of the irrigation
company. Such increased knowledge may also help in the alteration of
water related attitudes so that users are much more amenable to the needs
and overall feelings of the group. A person who has invested some of his
time and some of his energy into maintaining the system and helping to
rebuild it can be much more satisfied with it and also understand the
necessity of coordinated action and centralized organization.

However, as society becomes more complex, and with the encroachment
of urbanization, the tendency of all of the water users to walk the ditch
diminishes. As a result, many users become isolated members of irrigation
companies having little understanding of the demands for efficiency and
collective action. They tend to be less satisfied with the irrigation com-
panies simply because they really do not have any knowledge of the functions
of the company. They simply pay their water assessment and expect their
water to be delivered to them. Their attachment to the company becomes a
secondary relationship. This may be proven at the end a truly facilitating
factor for consolidation, since quite a number of people have no real
attachment for their irrigation company. As long as they get their water
they are happy. If it is a consolidated company that is fine with them,
provided that water arrives at the time specified.

The future in Poudre Valley points more toward voluntary water
consolidation. This is primarily due to the spreading of urbanization
upon the agricultural hinterland. The Poudre Valley area is rapidly turning
into an urbanized territory within the confines of an urban triangle described
above. As this growth continues the irrigation companies will be compelled
to look toward one another for support if they are to survive. The irriga-
tion organizations in the area are fully capable of making the transition
from independent companies to consolidated systems. Legally, the water
rights can be satisfied in a water poor year as well as in a water rich
year. And physically the capability exists for such an integration. The
major impediment are the water users themselves; many of them are older
people who view water as their personal property with water rights not to be
tampered with by anyone from the outside. Such users are a vanishing breed,
however, because much of the farmland in the area is moving into large agri-
business. Commerical farms are becoming prevalent in the area and many of
the smaller farms are simply being taken over or turned into subdivisions
by various land development companies. Consolidation in the area, an
apparent organizational necessity, may come about as an inevitable evolution
to a fast changing and rapidly urbanizing dynamic territory.
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B.0O APPENDIX B - THE QUESTIONNAIRE OF THE STUDY
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To begin with, we would like to ask you a few questions about you and
your family.

1. How long have you lived in this area? (please circle)
1. Less than one year
2. 1-5 years
3. 6-10 years
4. 11-15 years
5. Over 15 years

2. Please circle the number of the age group containing your age.

Under 20
21-29

30-39

40-49

50-59

60-69

70 and over

NOYOY R WA —

3. What was the highest grade of school you have completed?
(Circle your choice.)

Grades: 1, 2, 3, 4, 5,6, 7, 8,9, 10, 11, 12
Trade school: 1, 2, 3, 4

College: 1, 2, 3, 4, 5

Business school: 1, 2,
Other:

r

or more
3, 4

4. What is your REGULAR occupation? (Please be specific.) (If you
have more than one job, give the one with the most income.)

5. How many acres do you operate?

Acres owned personally
Acres owned in part
Acres rented

Other (please specify)

HSwrn -

Acres in crops this year

335



10.

11.

Do you rent part of your land out?

1. Yes
2. No

(If YES) How many acres do you rent out?

What is the number of acres left fallow each year?

What types of crops do you grow?
1)

2)

3)

4)

What is the approximate production of these crops per acre?

1)

2)

3)

4)

What was the total value of farm products sold from your farm in:

1970

1969

What is the approximate total value of your farm equipment?
(Please circle.)

Less than $25,000
$25,001 to $50,000
$50,001 to $75,000
$75,001 to $100,000
$100,001 to $125,000
$125,001 to $150,000
More than $150,000

NP WN —
« e+ s s v e
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12.

13.

14.

15.

16.

17.

18.

19.

Do you belong to one or more irrigation companies?

1. One ,
2. More (Please specify number )

Do you serve presently in any of them in an official capacity?

1. Yes
2. No

Have you ever served as an official in an irrigation company
before?

1. Yes
2. No

How long have you been with your main irrigation company?

1. Less than one year
2. 1-5 years

3. 6-10 years

4. 10-15 years

5. More than 15 years

How long have you been served by your Conservancy District?

1. Less than one year
2. 1-5 years

3. 6-10 years

4. 10-15 years

5. More than 15 years

Do you use water from any other source than the irrigation com-
pany?

1. No

2. Yes (Please check)  Private well
Conservancy District
Other (please specify)

How many shares or water rights do you own?

Approximately how much water does your main irrigation company
handle?

acre feet
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20.

21.

22.

23.

24,

25.

26.

27.

How many shares are there in the company?

How many acre feet of water would you estimate the reservoir owned
by your company holds?

acre feet

What is the annual average amount of water impounded in your main
company's reservoir each year?

How much water does your main irrigation company distribute each
year?

Could you teli us how many members are in the board of directors
of the main irrigation company you belong to?

When are the directors elected (how often elections are held)?

From your knowledge of your major irrigation company, how are
costs assessed?

Is the irrigation company currently paying a repayment contract?

1. Yes
2. No
3. I don't know

(If YES) How much of your total assessed cost goes to the repay-
ment contract?
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28.

29.

30.

31.

32.

33.

How much influence do you feel you have on your main company?

Very much
Quite a bit
Some

Very little
None at all

N HWN -

How much "say" do you feel members should have about how the ir-
rigation company is run?

1. Less say
2. About the same
3. More say

Do you feel that you belong or identify with your major irrigation
company?

1. Very much
2. Quite a bit
3. Somehow

4., Very little
5. None at all

Do you attend the annual stockholders meeting?

1. Regularly (almost every year)

2. Occasionally (on and off, quite a few)
3. Seldom (very few)

4. Never

Do you feel the present water assessments of your major company
are:

far too low
somewhat too low
don't know

about right
somewhat too high
far too high

DN W —

In your opinion, is the water accurately measured?

1. very well measured
2. fairly well measured
3. not so well measured
4., very badly measured
5. I really don't know
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34.

35.

36.

37.

38.

39.

40.

Most years, do you feel that you have an adequate water supply
late in the summer?

1. Adequate
2. Barely enough
3. Not at all

If you don't have adequate water supply what are the alternatives
for gaining additional water?

Do you use all the water available to you?

1. Yes
2. No
3. I am not sure

Do you have a seepage problem?

1. Yes
2. No

Is shrink (seepage from your water delivery):

taken from your water delivery?

taken from the irrigation company's water supply?
taken from the district's water supply?

taken from another source (state source)

Pwn —

How much shrink (carrying charge) occurs in your delivery?

0-10%

11%-20%
21%-30%
31%-40%

More than 40%

QYW —

Is there a need for improving the delivery system by lining or
new structures?

1. Definitely so

2. I am not sure
3. Not really
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41.

42.

43.

44.

45.

46.

If there is a need for improvement, is it because of:

seepage
phreatophytes (water weeds)
operating and maintenance costs
inadequate canal maintenance
erosion

Ol WMD)
e v e s

Do you feel that you are efficiently irrigating your land?

1. Yes
2. No
3. Not sure

Approximately how much of your water is lost due to deep perculation
or runoff?

0-10%

11%-20%
21%-30%
31%-40%

More than 40%

NPHwWwnN

Are there any problems with other people using water out of turn?

—
.

Yes
2. No
3. Don't know

Are there ever any problems in this area with not getting the right
amount of water according to your shares?

1. Yes
2. No
3. Don't know

(If YES) What are the causes of this?

Do you have any problems around there because of what other people
are doing with the water in other areas?

1. Yes
2. No
3. Don't know

(If YES) What are these problems?
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47.

48.

Have you ever complained or discussed complaints about water con-
ditions with officials (local, district, or state)?

1. No

2. Yes (please check all items that apply)

high assessment

THT

poor service
pocr management
unequal treatment of users by the company
measurement troubles
special fees or assessments
(please specify)

To what extent do you see a pressing need in your main irrigation
company for improvement in the following areas?

Quite a

lot of im-

provement

Some type
of im-
provement

Only a
minimal
change or
improve-
ment

It is
adequate
as it is

I really
don't
know

. Water assess-

ments

. Use and main-

tenance of
equipment

. Ditch main-

tenance and
repair

. Water shrink-

age

. Delivery me-

thods and
measurement

. Water schedule

and delivery

. Personnel of

the company

. Better office

facilities
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In evaluating the performance of overall water administration that
serves you, could you please tell us by checking the categories
below how effective do you consider the administration of the water
by:

Some- Rela- Absolu- |Don't know
Very What Tively tely In- |or Haven't
Effec- | Effec- | Unde- | Ineffec- | effect- |any

tive tive cided | tive ive contact

The
water
master

The
ditch-
rider

The
irriga-
tion
company

The con-
servancy
district

The
river com-
missioner

The
State
Engineer

Bureau of
Reclama-
tion

Courts
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Generally, compared to other irrigation companies, how would you
rate your main irrigation company?

Far better than the other irrigation companies
Somewhat better than the other irrigation companies
Just as good as the other irrigation companies

Not quite as good as the other irrigation companies
Somewhat worse than the other irrigation companies
Far worse than the other irrigation companies

OB W) —

Please give us some of your opinions about each of the following
items, just as you feel when you first read each statement. Check
the answer most 1ike your own feelings in terms of whether you
agree or disagree with the item covered. Please do not leave any

item unanswered.

Strongly
Agree

Agree

Unde-
cided

Dis-
agree

Strongly
Disagree

51.

Most of the State's
water laws should
be rewritten.

52.

People who use water
are a lot more able
to decide how to
distribute water
than are the water
officials.

53.

What we need in this
area is a place
where we can go and
get results on water
matters.

54.

Water officials in
the company don't
care much what peo-
ple 1ike me think.

55.

There is nothing
wrong with the
present water dis-
tribution.

56.

Generally, the
board pays a lot

of attention to the
average water user
in this area.
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Strongly
Rgree

Agree

Unde-
cided

Dis-
agree

Strongly
Disagree

57.

The prior appropri-
ation doctrine is no
longer useful in to-

day's complex society.

58.

It seems to me that
water officials don't
really care how much
I pay for water.

59.

It really doesn't do
much good for a per-
son to vote in water
company elections.

60.

This irrigation com-
pany would probably
be in much better
shape today if the
Conservancy District
had never been cre-
ated.

61.

There should be more
restriction upon the
sale and transfer of
water rights.

62.

As long as I have
plenty of water I
don't care about
what water officials
do.

63.

The major responsi-
bility with water
development and dis-
tribution should be
with the individual
farmer.

64.

There should be
stricter limitations
upon the transfer of
water between river
basins.

65.

If water matters were
left up to ourselves
there wouldn't be any
problem.
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Strongly
Agree

Agree

Unde-
cided

Dis-
agree

Strongly
Disagree

66.

The State's urban and
industrial growth
should be strictly
regulated in order to
preserve the farmer's
water.

We would like now to have your opinion about some more general
items. The following statements have been given to a large

These are all
matters of opinion. Please check how you feel when you first

number of people in other parts of the country.

read each statement.

Strongly
Agree

Agree

Unde-
cided

Dis-
agree

Strongly
Disagree

67.

You can't really make
progress without
change.

68.

I would rather be a
person who tries to
make do with what he
has; being dissatis-
fied all the time just
leads to problems.

69.

Long term progress is
more important than
immediate benefits.

70.

In whatever one does,
the "tried and true"
ways are always the
best.

71.

The irrigation com-
pany policy is best
when it maintains the
old accepted ways of
doing things.

We would Tike to ask you now a few questions concerning the future
of your area, community, and irrigation company.
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72.

73.

74.

75.

Generally, are things changing in this area?

1. Yes
2. No
3. Don't know

(If YES) How?

Speaking of change and water, has there been any important change
in the past 10 years in the use of water in this area?

1. Yes
2. No
3. Don't know

(If YES) In what way?

Do you think that the present system of water rights should be
changed in any way?

1. Yes
2. No
3. Don't know

(If YES) Could you explain how you would like to see such a
change?

Do you think there are other alternatives to the present water
system?

1. Yes

2. No
3. I have no opinion
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76.

77.

78.

79.

(If YES) Please rank 1, 2, 3 the following alternatives in terms
of how important you consider them for an improved water system.
(Put 1 for the most important, 2 for the next and 3 for your third
choice in terms of importance.)

Turning the system into a private profit making organization.
Asking the local water district.

Asking the State to run the system.

Converting the company into a private water association.
Consolidating the smaller companies into a larger one.

Other (Please explain).

RN

Generally, what in your opinion are the main advantages (if any)
for consolidating irrigation companies.

Also, can you give us the main disadvantages which would in your
opinion occur if irrigation companies consolidate?

Which of the following do you consider the most significant future
problems for water organizations in this area? (Please rank the
three most important by putting 1 for the most significant, 2 for
the next and 3 for your third choice in terms of significance.)

maintenance of water quality

maintenance of adequate water supply

efficiency of water delivery systems

protection of present water rights

protection against greater governmental regqulation
developing adequate planning programs

maintenance of a fair rate structure

other (please explain)

HTHIT
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80.

Which of the following do you consider to be the most significant
barriers to effective water planning in this area? (Please rank
as before - 1 for the most important in your opinion, 2 for the
next, etc.)

lack of financial resources

lack of trained personnel and management
lack of public support

lack of technical information

present water law

unavailability of water resources

lack of communication among water officials
rapid population growth

other (Specify)

T

Finally, we would like to ask you about your home and about some items
which you or members of your family may own. Please check the appro-
priate response.

81.

82.

83.

84.

85.

86.

How many rooms do you have in your house (not including unfinished
basements, bathrooms, porches, closets, halls, or storage areas)?

(SPECIFY THE NUMBER)

Is there a specific room used as a "family room"?

YES NO

Is there a separate room used for recreation?

YES NO

Do you have a piped in water supply?

YES NO

How many bathrooms do you have?

(SPECIFY THE NUMBER)

Is there a central heating system?

YES NO
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87. Do you have an automatic washing machine?

YES NO

88. Do you have a clothes dryer?
YES NO

89. Do you have an automatic dishwasher?

YES NO

90. How many T.V. sets do you have?

ONE TWO OR MORE NONE

91. Do you have a color T.V. set:

YES NO

92. Do you have a piano or electric organ?

YES NO

93. Does your family have a car?

NO, NONE YES, ONE YES, TWO OR MORE

(IF)FAMILY OWNS A CAR ANSWER THE NEXT QUESTION: IF NOT, GO TO QUESTION
95.

94. What year is the newest car?

1968-1970
1965-1967
1962-1964
1959-1961
older than 1959

95. take a daily newspaper?

s [

YES NO
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96.

97.

Here is a 1ist showing several family income levels. Family income
includes any income of all family members from wages and salaries
and net income, from farm or business, and any other income. Please
indicate into which of these categories your family income was be-
fore taxes during last year:

under $1,000 $7,000 - $9,999

$2,000 - $2,999 $10,000 - $12,999

$3,000 - $4,999 $13,000 - $15,999
$5,000 - $6,999 $16,000 and over
Approximately what percent of your net income came from the fol-
lowing sources?

Farming or ranching

Farm labor jobs

Non-farm wages or salaries

Non-farm self-employment

Other (social security, pension, dividends, rental prop-
erty, etc. )

(TOTAL SHOULD ADD TO 100)

THANKS AGAIN FOR ALL YOUR TIME AND HELP. IS THERE ANYTHING THAT
YOU WOULD LIKE TO ADD, CONCERNING THE AREA, OR THE WATER SUPPLY?
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