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Act in 1937 enabling a local public entity to receive the infrastructure 
constructed by the Bureau of Reclamation . The Northern Colorado Water 
Conservancy District was the first such special creation of the state. The district 
was originally designed as a quasi-municipal entity to interface with federally 
sponsored reclamation projects, to provide local ownership and the means for 
amortization of facilities, '1l!d to manage those facilities in the public interest. 
(Other examples of quasi-public districts on a more localized basis and for a 
more specific functional basis are the irrigation districts and the drainage 
districts.) Today the Northern District, as it is known, manages all the 
infrastructure that deals with irrigation, while the Bureau of Reclamation retains 
the hydropower or revenue generating portion of the infrastructure. The district 
earns revenues from charges imposed on delivery of water through its system 
and from a one mil tax on all property within the project boundaries, both 
agricultural and municipal as common beneficiaries o'f the water. 

30.3.2 The Private Sector 

Two water users organizations are examples of collective organizations 
representing groups of water organizations. First are the respective county 
Underground Water Users Associations. Second is the Cache La Poudre Water 
Users Association. It has membership that includes the heads or representatives 
of each of the major ditch companies, the underground water users, the 
municipalities and towns, the rural domestic water supply district, and major 
industrial water users. It charges dues from the member entities to cover the 
cost of lobbying the state legislature, retaining a lawyer to scrutinize all water 
legislation and applications for water use rights, and other activities in the 
mutual interest of water users of the valley. It is federated in the Colorado 
Water Congress with other like-associations throughout Colorado. The 
Colorado Water Congress is likewise federated with three nearby states in the 
Four States Water Council for similar purposes. 

The most important irrigation organizations in Colorado are the mutual 
ditch companies. Individual farmers do not have the resources to individually 
divert, store, convey, distribute, or remove excesses. Mutual ditch companies 
are formed by the groups of farmers who share a water source or ditch to meet 
their collective water needs. These are stock issuing organizations that operate 
on a non-profit basis to provide dividends to shareholders in the form of water. 

30.4 MUTUAL DITCH COMPANIES 

These private organizations are addressed on the basis of the four 
organizational categories of the analytical framework: decision-making, 
resource mobilization, communication, and conflict management. These 
considerations are presented in the following sections and tabulated in the 
tables. 

30.4.1 Decision-Making 

Decision-making is accomplished at several levels in local irrigation 
organizations. As an example, the North Poudre Irrigation Company (NPIC) 
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organization chart represents the large, influential irrigation companies in the

Poudre Valley, (Figure 30.3.). As emphasized by this chart, the shareholders

are in the primary position as owners of the company. The shareholders

number approximately 600 persons and entities such as farmers, corporations,

municipalities, and speculators. These owners hold 10,000 shares of stock and,

in turn, vote their stock to elect five directors on a staggered annual basis. The

directors meet to elect their officers and to hire a secretary and a manager for

the company. 
The manager remains on a year-to-year contract, as do all of the clerical,

operational, and maintenance employees. At the bottom of the chart are the

clients or water users of the companies services. Most of these clients are nlso

shareholders, but some are mere purchasers of water from the company.

The mutual ditch companies generally have an annual meeting to review

the past years activities and expenditures, approve the planned budget and

assessments for O&M ( on a share basis), elect new members to the board of

directors, approve reports by the president and manager of the company, and

other items of new business. The voting is according to the shares of stock in 

the company owned by each member. Large municipal, organizational, and

institutional shareholders such as the City of Fort Collins, Eastman Kodak

Company, and Colorado State University have substantial holdings of stock in

the company but do not participate actively in these meetings as a rule.

The next level of decision-making occurs at the monthly board of 
directors meetings. The board meets with the manager of the company to 
review the current water storage status and prospects for direct flow diversions 
for the coming month. The regular board meeting is generally an all day affair 
for which the members receive only travel expenses and a per diem allowance. 
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Figure 303. Organizational chart of a mutual ditch company. 
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The essence of leadership in the non-profit mutual ditch company is voluntary 
service. Some board members serve for only one term, others for 20 or 30 years 
depending on their interest and ability to be re-elected. 

The third level of decision-making is by the hired manager of the 
company. This person is variously referred to as the manager or superintendent 
and has broad general knowledge of irrigation but does not require a degree in 
engineering. The manager decides on weekly operations and maintenance 
activities, and daily water releases in response to water orders placed over the 
telephone to the water accounts bookkeeper of the company. 

The fourth level of decision making is that of the individual farmer. He 
determines the needs of his crops, the amount of water that he has in his account 
according to the allocation made by the board of directors, and decides how 
much water to order for each of his crops. In general, scientific irrigation 
scheduling is not practiced. Farmers depend on their experience to determine 
how often each crop should be irrigated as modified by the weather and the 
appearance of the crop and with a view of actual measures of potential demand 
as published by the local newspaper on a daily basis. Farmers can also decide 
to acquire more water shares on the open market or to rent water from other 
share holders who have excess. These are mostly comprised of industrial and 
municipal owners of water who have generally purchased a large buffer stock 
for anticipated growth. Farmers can also decide to install a tailwater reuse 
system, if the tailwater runoff has not had a legal water use right filed on it as a 
regular inflow. A drainage ditch thus becomes a water source with a legal water 
right for downstream water users of another company. 

30.4.2 Resource Mobilization 
Resource mobilization represents the appropriation, marshalling and 

utilization of funds, manpower, materials, information, or any other inputsneeded by the company. Significant funds may be raised by assessments, loansfrom state agencies such as the Water Conservation Board and fromcommercial banking sources. Large projects may require several million dollarsraised from these three sources. 
A signification portion of resource mobilization is represented by farmerparticipation. The construction of the systems was achieved throughcontributed labor and associated horse power and equipment. The contribution of time by members as voluntary leaders of the mutual ditch companies remainsa strong manifestation of good farmer participation for the mutual benefit of the

association. 

30.4.3 Commnnication 
Communication has a central role in irrigation management in the Poudre

Valley. Farmers communicate their views on the management of the system, onthe expenditure of funds for operations, maintenance and rehabilitation, and onthe selection of directors to represent them on the board. Farmers communicatetheir water orders to the water accounts bookkeeper over the telephone. Theymeet their ditch riders and communicate their concerns verbally and face-to-
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face daily on the ditch banks at specified times throughout the irrigation season:
The manager communicates by phone to various ditch riders and reservmr

gate keepers daily at specified times. He follows problems or spedal concerns 
with site inspections and meetings with ditch riders and the operations foreman

in the field. He also communicates with the River Commissioner and the water

dispatcher of the Northern District (NCWCD) on a daily basis over the 
telephone. 

30.4.4 Conflict Management 
Conflict occurs naturally in any human interaction and becomes 

especially important when dealing with a scarce resource such as irrigation 
water. Because humans tend to have long memories and past conflicts may 
never be fully resolved, we will use the nomenclatare of conflict managem�nt 
rather than conflict resolution. Conflict can occur at every level of orgamzat10n 
in the irrigation community. Who becomes the conflict manager depends on 
where the conflict happens and on the type of conflict. If the conflict occurs 
below the company outlet, the personnel of the company will ?ol_ b_ecome
involved: it is considered to be a private matter between the md1v1duals. 
Sometimes a neighbor or third-user on the ditch will intervene to help resolve 
the problem, or the parties will seek a solution in the courts. 

Conflict management occurs at several levels with a mutual ditch 
company. The ditch rider interfaces with the farmer shareholders of the 
company and may intervene when two farmers have problems that relate to the 
supply they receive from the canal owned by the company. T_he u�ual
complaint is a perceived shortage of water. In many cases, the ditch_ nder
prefers to err on the high side rather than to possibly come under the �cru'.my of 
the company manager or operations superintendent .. If the problem 1s rrused to 
the manager, his obligation to the shareholders is to deliver their water as 
allocated by the board of directors. He will intervene in conflict between users 
to the extent that the issue involves water delivery or that he may know them 
personally. Only very serious matters are elevated to the Board of Directo'.s of 
the company. These are usually conflicts with outside ind!vid�als or ent1t'.es. 
Generally they have to do with water rights, emergency s1tuauons mvolvmg 
short-term, high intensity rainfall events, unplanned water spills from ditches or 
reservoirs, and land right-of-way issues with non-irrigators. To the extent that 
these matters can be handled by the board president or assigned to the manager 
they are addressed. When legalities are involved, they are generally_elevated to
the director's level for discussion or to the company's lawyer on retamer. 

Conflict among companies is dealt with by the Cache La Poudre Water 
Users Association. The discussion of water supply and allocation at the regular 
monthly meetings can head off or directly address irrigation conflict. The 
association may also seek legal redress when the collective body feels that the 
water rights may be injured by the actions of a member or an outside actor. T�e 
association tries by collective effort to resolve conflicts internally and avoid 
taking matters to court. 
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30.5 STRUCTURAL ACTIVITIES OF THE MUTUAL 

DITCH COMPANY 

Of the structural activities identified above, this case study will focus only 
on operation and maintenance. Operation refers to the act of utilizing structures 

to deliver water, while maintenance refers to sustaining the life of these 
structures in order to facilitate water handling. Operations and Maintenance as 
used here form the heart and central issues of IRRIGATION MANAGEMENT. 

The following sections briefly present operations and maintenance in the 
irrigation management categories of acquisition, allocation, distribution, and 
drainage. Tables 30.la, b, c, and d focus on ditch company operations and 
Tables 30.2a, b, c, and d focus on ditch company maintenance. The matrix 
format covers the four organizational functions of decision-making, resource 
mobilization, communication, and conflict mana�ement and answers the 
questions a) who does what organizational function; b) what specifically is 
done; c) where is it accomplished; and d) when it is accomplished. 

30.5.1 Operations Related to Acquisition of Water 
Acquisition of water occurs from surface or sub-surface sources either by 

construction and operating physical structures such as dams, weirs or wells or 
by actions to obtain some share of an existing supply. Acquisition of water 
supply by the mutual ditch company usually consists of a one time, or at most, a 
several time activity in the life of the organization. Acquisition in the Colorado 
sense of the word is the process of applying for a water use right by filing an 
application with the water court, corresponding to a portion of the civil, district 
court system under state government. In the early years, 100 to 130 years ago, 

this was done incrementally as new lands were brought under cultivation by 
new groups or as more lands were added onto the service areas of existing 

systems. With the full subscription of the normal runoff of the Poudre River 
during the growing season among the various ditch companies, the definition of 
the off-season use rights was initiated for storage of water in small surface 
reservoirs. The rolling terrain of the upper or northern portion of the Poudre 
Valley lent itself to the construction of numerous small reservoirs having active 
storage capacities of 0.12 to 25.0 million cubic meters (MCM) of water. Those 

companies with junior diversion rights tended to be most active in the late 19th 
and early 20th century rush to develop small reservoirs. After this, the private 
individual development of groundwater became an acquisitional strategy. 

With the drought of the 1930s, the farmers banded together to lobby for 
the construction of the Colorado Big Thompson Project (CBT), the last major 
water augmentation plan that the Poudre Valley is likely to experience. In fact 
the Poudre Valley remains a relatively water abundant portion of the state. This 
occurs to the extent that the northern suburban towns of Denver are actively 
attempting to buy Poudre Valley water and transport it to the supply systems of 
the towns for municipal and industrial (M&I) water. These four periods (I 850s 
thru 1870s for direct diversions, 1880s thru early 1900 for reservoir storage, 
1900s thru 1960 for groundwater development, and late 1930s thru mid-1950s 
for supplemental CBT water development) represent the times when the farmers 
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individually or through their mutual ditch companies or water users associations 
actually acquired water. 

30.5.2 Operations Related to Allocation of Water

Allocation of water is based on the holding of water use shares by users.

It is the process by which the board of directors determines how much water

will be available to each share. Since it is based on ownership of shares of

stock, the allocation policy determines who shall have access to water, the

relative sequence in which the water becomes available and how much they

shall receive. 

The allocation process in the Poudre Valley is in the hands of the mutual

ditch companies. The collective water rights include the sum of the direct

diversion flows, the storage water, and the CBT supplemental water. The

allocation of this water is generally a stepwise, monthly procedure. It takes

place incrementally as diversion water is available from the river. Storage

water is known more certainly before the season with an adjustment for the

surface evaporation and subsurface percolation estimates from historical

experience. The CBT water is also subject to estimations of availability from

snow melt. The Board of Directors of the Northern District allocates water for

the entire season based on the proposition of bringing the water supply up to the

needed amount for the entire district for the whole irrigation season, The norm

seems to be 0.70 acre foot/unit of CBT owned or rented. In dry years, when the

runoff is expected to be less, the amount of water allocated per unit or share of

CBT stated as a percentage would go higher to 0.80, 0,90, or even 1.00 in case

of extreme drought. In this way, the CBT water is a buffer supply to even out

the effects of drought. 

The ditch companies seek snow pack readings from the Soil Conservation

Service and from the Northern District as early as January for the irrigation

season that begins in April. Monthly snow pack assessments continue through

April as the runoff begins and the company board of directors begins its

monthly allocation of water on a share basis. The incremental process

represents the safe, conservative approach to allocation, always allocating only

the amount of water that is assuredly available from direct diversions, from

small reservoir storage, and from the units of CBT owned by the company.

When excess, unappropriated runoff occurs in the months of April and May

with an early thaw, the River Commissioner informs the ditch companies of the

availability of free or "penalty" water. The penalty water availability is passed

on to the shareholders who are able to use the water before the crop season.

Penalty water has a definite life of one or two weeks, hence the term penalty.

The essence is "use it or lose it", Penalty water is not charged to the water

account of the shareholder and remains free to the opportunistic shareholder

who needs to fill the root zone for future crop use or irrigate to promote

germination. 

30.5.3 Operations Related to Distribution of Water

Distribution of water brought from the source for sharing among users has
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30.6 WATER USE ACTIVITIES BY THE FARMER 

Individual farmers also engage in the two basic irrigation activities; 
operations and maintenance. These are further subdivided and applied to the 
water use activities including acg_uisition, allocation, distribution, and drainage. 
These water use activities will be discussed in the following sections followed 
by a comprehensive look at the complex sets of decisions, resource 
mobilization, communications, and conflict management in which individual 
farmers in the Poudre Valley of Northern Colorado engage. Each of these four 
dimensions of water use will be displayed in Table 30.3 for operations and in 
Table 30.4 for maintenance activities. 

30.6.1 Acquisition 
The acquisition of water from surface or sub-surface sources is either by 

creating a new source or operating physical structures; such as ponds, weirs or 
wells, to obtain some share of an existing snow melt source of supply. The 
streams are generally over-appropriated, such that junior water use rights 
holders can only obtain diversion water during peak runoff periods in the spring 
and early summer, if at all. This always leaves them without water for the last 
half of the growing season. 

Acquisition by the farmer is generally accomplished in one of three ways 
in the Poudre Valley. First, the individual farmer buys some shares of water in 
a ditch company that serves the vicinity of his farm or buys some CBT units of 
water that a local common carrier of water can deliver to his farm for a modest 
fee. Second, he can apply for a permit to drill a well. If this is denied, he can 
apply to the state engineer's office for the transfer of an abandoned well 
position from another farmer and purchase the right to use that well on his own 
farm nearby. Third, he can lease water from the many industrial and municipal 
water share owners who have purchased excess supplies as a hedge against 
future water shortages and attendant high prices. On a short-run basis and with 
the current relative surplus of water in the valley, the latter lease or rental of 
water is often the most economical strategy to follow. The recent rental rates 
have been at or below the annual rate of assessments for the basic O&M fees, 
and the farmer doesn't have the ownership cost of the water which may be as 
high as $1000 per acre. This acquisition strategy may be useful only as Jong as 
the relative abundance of water continues. Should a period of drought follow 
the current period, the strategy would likely not be so favorable. 

30.6.2 Allocation 
The allocation of water is the assignment of specific amounts of water per 

share rights or units owned by the users. The allocation process thereby 
determines who shall have access to water and when and how much they shall 
receive. 

For the individual farmer, this is complicated by his ownership of wells 
on his farm for which he pays a nominal assessment to the Larimer or Weld 
County Underground Water Users Association and a substantial cost for the 
electricity to operate the pumps. The farmer must pay the entire amount of the 
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assessment for the shares that he owns in the mutual ditch company, so in effect 
he is penalized if he does not use all of the water allocated to him. On the other 
hand, in order to receive a preferential rate for electricity, he must use his wells 
for a minimum equivalent number of kilowatt hours per year. In a sense the 
conjunctive use situation is really quite straightforward. The strategy is to use 
the ditch company water up to the limit of its availability as it is allocated 
month by month by the board of directors and use the wells to cover peak 
demands for water that exceed the surface water availability. With the 
introduction of water-saving technologies, such as side roll and center pivot 
sprinkler systems, some farmers have been able to sell off shares of surface 
water use rights thus reducing their capital investment, reducing their O&M 
assessments, and using the sale proceeds to payoff land debts. Others have 
decided to more completely depend on their wells and the rental market for the 
balance of their water needs as their allocation strategies. 

30.6.3 Distribution 
The distribution of water brought from the source is the partitioning of the 

supply among uses and among users with three important dimensions. 
Distribution must be accomplished at specified places where equity as 
distribution in a spacial sense is the relevant performance evaluation parameter. 
Distribution must be accomplished in certain specified amounts where 
adequacy is the performance parameter ratio of supply relative to demand for 
water. Distribution must be accomplished at certain times where reliability as 
distribution in a temporal sense is the relevant performance parameter. 

The individual farmer is concerned about distribution below the outlet of 
the ditch company, through a farm ditch that he operates alone or communally 
with several other farmers. Once the water reaches his land, his concern turns 
to the distribution among his field ditches to the points of release to his fields. 
Farmers in the Poudre Valley often opt for lined channels or closed 
conveyances on their farms which have traditionally been cost-shared at a 50% 
rate by the federal government. This is done by the Agricultural Stabilization 
and Conservation Service (ASCS) in the name of water conservation. When the 
water reaches the field, distribution then becomes important in the application 
uniformity issue. Uniformity relates to the evenness of water storage in the soil 
moisture, root zone profile across the field. Surface irrigation methods are 
notoriously poor with regard to root zone storage, and sprinkler systems have a 
decided advantage in this type of performance. The relative abundance of water 
in the mid-1980s, the JOO% payment for O&M assessments whether or not all 
water is used, and the restriction placed on some farmers who have produced 
runoff to certain natural streams have all acted as efficiency disincentives in 
four important ways. These include disincentives to economizing on water use, 
to reduction of tailwater runoff, to the reuse of water on the farm and, 
ultimately, to the uniform storage of water in the soil profile. 

30.6.4 Drainage and Reuse of Water 
The drainage of water is the removal of excess supply which occurs as a 
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