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Abstract:
This study is an attempt to determine the economic impact of water resource development in Montana,
not only to the direct users of the project water, "but to those to whom indirect benefits accmeas well.

Three State water development project's were analyzed in terms of the direct and indirect benefits
generated by them, changes in land values, land productivity, changes in the tax base, and other related
economic measurements. The three projects studied were the Broadwater-Missouri project, the Ruby
River project and the North Fork of the Smith River Project.

It is concluded that, the development of these irrigation projects has greatly stabilized the economy of
their particular areas. They have assured the production of sufficient winter feed to balance and
stabilize the livestock operations from which the majority "of the income is derived in each area. The
Broadwater-Missouri project has also made possible the production of such cash crops as sugar beets
and potatoes, thus affording the water users an opportunity to increase their net returns per acre. These
projects have greatly enhanced land values, increased production, broadened the tax base and raised the
level of living in their respective areas.

For each $1.00 of direct benefits obtained, there are approximately $1.35 of indirect benefits generated
by these projects. These indirect. benefits may either "stem from" the processing of goods produced on
the projects or be "induced by" the added expenditures of the primary producers.

The local attitude towards each of these projects was one of satisfaction and praise, with both the user
and non-user attesting to the great worth of these projects in stabilizing the local economy.
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ABSTRACT :

This study is an attempt to determine the economic impact of water
resource development in Montana, not only to the direct users of the
project water, but to those to whom indirect benefits accmeas well.

Three State water development projects were analyzed in terms of
the direct and indirect benefits generated by them;, changes in land
values, land productivity, changes in the tax base, and other related
economic measurements. :

The three projects studied were the Broadwater-Missouri project, the
Ruby River project and the North Fork of the Smith River Project.

It is concluded that the development of these irrigation projects
has greatly stabilized the economy of theilr particular areas. They have
assured the production of sufficient winter feed to balance and stabilize
the livestock operations from which the majority of the income is derived
in each area. The Broadwater-Missouri project has also made possible
the production of such cash crops as sugar beets and potatoes, thus
affording the water users an opportunity to increase their net returns
per acre. These projects have greatly enhanced land values, increased
production, broadened the tax base and raised the level of living in
thelir respective areas.

For each $1.00 of direct benefits obtaired, there are approximately
$1.35 of indirect benefits generated by thése projects. These indirect.
benefits may either "stem from" the processing of goods produced on the
projects or be "induced by" the added expenditures of the primary
producers.

The local attitude towards each of these projects was one of satis~

faction and praise, with both the user and non-user attesting to the-.
great worth of these projects in stabilizing the local economy.
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CHAPTER T

TINTRODUCTTON
Historical Development of Irrigation

The artificial application of water to-cfops has long been known on all
continents. No one has yet determined whether irrigation originated in Asia,
Africa, Burope, or America. For wherever evidence has been unearthed of the
activities of man through the ages, thére also, remmants of irrigéted agri-
culture have been found. 1/

The success of most early civilizations was, to a great extent, due to
a stable and productive agriculture based on irrigation.

The fertility for which Egypt was knowﬁ,throughout the recorded past,
must. be attributed to the utilization of the waters of the Nile for'irriga—
tion. In about 2000 B.C., the Nile was diverted through a channel twelve
miles long into Iake Moeris; During flood periods, excess river waters were
stored in the lake; in times of drought, the .lake.waters irrigated adjoining
farm lands. g/ This project of the Egyptian's appears to be the world's
first artificial lake and storage reservoir"for'irrigation water. The
Egyptians were also first in certain other. irrigation dévelopﬁents, such as
the artesian well, the milometer for gauging streams, and great canal systems
for both irrigation and navigation. ' o

Hammurebl, great builder of the Babylonian Emplre, counted the eytens1ve
irrigation systems among his proudest accomplishments. Records have been ‘
unearthed expressing his persongl pride in having-"changed desert plains

into well watered lands." The ancient works of Babylonia included a lake

g/ Roy E. Huffman, Irrigation Development and Publlc Water Pollcy, New York,
the Ronald Press Company, 1953, p. 7.

g/ Huffman, pp. 7-8, quot1ng’1ute—W1lcox, Irrlgatlon Farming, New York,
Orange Judd Co., 1895, p. 2 o
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42 miles in circumference and 35 feet deep to store the -flood waters of the
Euphrates River for_irrigatioh, g/ The. great Nahrawn Canal, which diverted
water from the Tigris River, was more than 400 miles long, varied in width
from 250 to 400 feet, and was used for both irrigation and navigation, &/-
Semiramis appears in Babylonian history about 1200 yearsjafter Hammurabi .

She also showed great pride in the irrigationél developmeﬁts under her

regime., 'Thé proclamation on her tomb reads: "I constrained the mighty

river to flow according to my will and led its water to fertilize lahds

that had before been barren and without inhabitants.” 2/

Barly Irrigation in North and South America

Irrigation practices have flourisﬁed in both the North and South Amer-
ican continents since before the time of Christ.. When Pizarro arrived in
Peru, he found gigantlc irrigation structures which dated back to the first
traditions of the native population. These structures were of extremely
high quality, one huge canal being more than 400 miles in length. Kimney 6/
points out that conslderable knowledge of engineering was necesgsary to pro-
duce so great a work. '

There are numerous remains of .irrigation structures in the Western
United States which indicate‘theAantiquity of irrigation in this country.

The exiéting ruins of nmany ancient towns and irrigation systems in .
Arizona and New Mexico indicate that at one -time a. dense population inhabited
the area. It has been estimated that the canals and .laterals exceedéd 1,000
miles in length and that the area idrrigated. in the Salt River Valley approxiw‘

mated 250,000 acres. One canal has a drop over rock of 40 or 50 feet and is

§/ Huffman, p. 9, quoting Charles F. Davis, The Jaw of Irrigation, Denver,
Colorado, Publishers Press Room and.-Bindery Co.,-1915, p. O.

4/ Huffman, pp. 7-8, quoting Wilcox, ops cit., p. l.

5/ Huffman, . 9.

o

é/ Clesson S. Kinnéy, A Treatise on the Law of Trrigation, Washington, D. C.
W. H. Lowdermilk and Co., 1894, p. 1O8. '
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.worn to an extent that would reguire centuries 'of water action. Z/

Modern Trrigation Development in the United States

The Mormon pioneers are genérally-givén credit for the foupding‘of
modern irrigation in the United States. - Unmilﬂthey settled in the desertous
valley of the Great Salt ILake in 1847, no extensive utilization of irriga-
tion had taken place in the great agricultural expansion and settlement of
the United States.

Prior to this time, most settlers had located in the more humid areas
of the country and those who did venture westward, continued on to the
Pacific CQoast where there again was sufficient rainfall.

After modern irrigation had proved itself in Utah, it spread to
California and Colorado and then to the other western states. As irrigation
expanded into new areas, great interest was.created throughout the nation.
‘This has resulted in numerous legislative acts in an effort to aid irrigation

development.
History of Montana's State Water Conservation Board

The early 1930's found the égriculture and livestock industry of Montana
greatly aggravated by severe drought in addition to the critical depression
then in full swing. This resulted in extensive individual and group effort
in seeking ways and means of putting, Montana's water resources to usé.

In 1933, the Federal Govermment, in an attempt to alleviate wmass uneﬁ~
Ployment, established work progfams designed*totencourage:the construction
of public works. Great emphasis was placed upon this new program which, it
was hoped, wbuld remedy the'nation?s economic ills. The staﬁe, as well as
the nation, was not prepafed to meet the emergency that existed, and more
particularly, they‘were not ready with programs.of public works projects.

The result was that any type of endeavor that would immedlately permit people

to be placed on public agency payrolls was undertaken., It Was soon recognized

7/ Ibid., p. 21
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that a great many of these so-called "pump priming” projects were of little
value and served only in avoiding actual gifts to the previously unemployed.
A great demand existed in Montana for a program to guide these expenditures
into projects more permanent in nature and to stabilize its agricultural and
livestock economy . It was felt that é broadening of these publiC‘WOTkS
programs to include the construction of water conservation projects would be
of great benefif. Governor Cooney proposed to.President Roosevelt that
Montana be allowed to proceed with such a program.under loan and grant offers
being made by the Federal Public Works -Administration. He was assured by
the President that if Montana would enact the necessary leéislation in such
form that the government could buy the bonds of the -state agency, that £he
Public Works Administration would finance a state water conservation program
to the extent of $5,000,000. 8/

Work was immediately begun on the preparation of legislation to create
the State Water Conservation Board. Iate in 1933, Governor Cooney called a
special session of the state legislature for the prime purpose of enacting
this legislation,

As a result, the State Water Conservation Board was created under House
Bill. No. 39 which was approved by the Governér on Janudry 9, 1934,

A year later the Act was amended to include the establishment of the
"Conservation Revolving Fund", and also broadened the Board's powers. The
Act has been interpreted twice by the Montana Supreme Court and its provisions

"held constitutional. The Board held its first meeting on Januvary 22, 193k, 2/
As constituted by the Act, the Bbard consisgts of five members; namely, the
Governor who serves as chairman, the State Engineer and three members |

appointed by the Governor.

§/ Robert J. Kelly, Summary of Activities of‘the Montana State Water Conser-
vation Board, From Inception Jamuary 22, 1934 to June 30, 1960, p. 1. -

9/ " Ibid., p. 2




- 5 .

The State Water Conservation Board Act

This Act declared that the pﬁrpose of the Board was to encourage public
works and to reduce unemployment; thereby.agsisting in the national recovery
and helping to promote the public welfare. It also declared that the public
interest, welfare, convenience and'necessity'reqhired the construction of a
system of works for the conservation, development, storage, distribution and
utilization of water. It declared that the Board was performing a govern-
mental function in carrjiﬁg out the provisions of the Act and that water
conservation was a state purpose. It further specified that the Board was a
body.corporate and ﬁolitic with perpetual'existence and was an agency of the
State of Montana. Broad powers were given to the Board allowing it to coop-
erate and enter into agreements with all federal and state agencies, invest-
igate, survey, construct, operate and maintain, and to finance the constrﬁc;
tion of projects either through funds appropriated to it, by grants or by
the sale of water conservation revenue bonds. TIt.established the various
funds that were necessary in servicing the bond: issues as well as the funds
required to carry on the business of the Board. It also gave the Board
authority to file on unappropriated waters off the state and the right of
eminent domain. to acquire lands needed for projedtse Also included within
the Act were several clauses broadening the powers of the Board to include

all types of development of natural resources. }9/_

Actions and Policies of the Board

Necessity rather than sound judgment determined many of the Board's .
early actions and jpo'licies. There was an immediate demand for prompt action.
Upon its creation, thQ'Board had a mandate from the legislature to proceed
with a gonsﬁructipn program of water conservaﬁion projects to alleviate

existing depressed economic conditions. The Board then had. to immediately

10/ 1Ipid., p. 3.
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agsemble and train engineers and other personnel for a program of dam and
canal building; a fleld in which there were few men with experience. 11/

‘The continued drouéhtjhad made individuals from all areas of ﬁhe_;%ate
very conscious of the need for irrigation. With each area thinking their
proposed pfoject the most meritorious, continued pressures were brought
upon the Board. Add to this the lack of experienced engineers and pressing
deadline dates set by the federal agency for filing of applications and it
becomes evident that it was humanly impossible fo base these applications
on complete and thorough analysis of the projects.

After getting their application filed, many of these groups would then
bring pressure on Montana's congressional delegation to have funds allocated
by the fedéral agen¢y for their particular project. The Board had no'say
in which projects would be constructed out of the 67 applications that weré
filed wiﬁh the Public Works Administration. . All they could do was choose
the projects they felt most likely to be selected and then conduct further
engineering studies on them. Often, because of heavy unemployment or other
serioué local conditions, fﬁnds were allocated to projects which the Board
was not prepared to construct.

The Board would receilve no notice of allocations until they were
announced in Washington. The-sﬁate's-COngessmen would then wire the local
people under the selected projects that funds were now available for their
project.

The government'would set a date for starting construction as well as
other terms of the offer; failure to meet these requirements resulteg in
the offer being declined. -Consequently, many agreements and contracts of
the Board were entered into‘under duress. because.it was a matter of meeting
the conditions imposed‘or losing the construction funds. The time allowed,
to get projects under construction was not sufficient to enable the federal

agency's employees to make more than a cursory examination of the Board's

11/ 1bid.
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ability to meet the requirements of the Loan and Grant offer before con-
struction contracts were awarded.

This resulted in much controversy, with the govermment withholding
construction funds ab times from the Board causing it to delay payments
to fhe contractofs and for other items, all of which contributed to addition-

al costs of the projects. The government representatives argued that these

extra costs were compensated for by grants it was making to the projects. &g/

In spite of the many handicaps under which most of these projects were con-
structed, the majority of them have since proven to be highly successful.

The use of project water is.sold very much in the same manner as a
public utility sells its service. The Board is interested primarily in the
measurement and delivery of the proper amount of water according to the
contracts; it makes no particular difference upon what lands the water is
used. The amount of water contracted for .is optional with the purchaser\and
these contracts can be transferred. In case of non-payment by a water user
on his contfact, the Board has three optiqné: 13/ (1) Tt may refuse
delivery of water until all back payments have been made; (2) It may cancel
the contract'entirély; or (3) It way bring sult in the ‘district court to
collect on the conbract in-the same manner as a suit’brbught to collect on a
personal note. ' "

In determining the feasibllity of a project the Board's general policy
has been to consider first, engineering feasibility; that.is, a certain
amount of water can be available for a certain cost; second, that there is
land available on which this water can be used to produce net wealth in
excess of the charges necesséry,to meet éonstruction repayment and operation
and maintenance costs; third, that there are water users available to make

profitable use of the water.

;g/ Tbid., p. U

13/ Fred Buck, "State Responsibility for Small Project Development", Pro-
T ceedings of the Seventeenth Annual Meeting of the National Reclamation
Associstion, Oklahoma City, November 17-19, 1948, pp. 205-212.
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The Board has recognized that irrigation projects should not be built
to meet only the immediate demand for their use, but should be constructed
to serve the ultimate demands of the area. The full ubilization of the
Board's projects has been retarded some from acreage restrictions on farm
production, also from ability to produce crops due to more adequate rainfall
since the drought was broken, and to a great extent by improved stream flow
over the years since the project was buillt. gﬁ/

The development of facllities over and above the immediate need for
them requires-a longer repayment period for the return of funds invested
in the projects. Repayment of construction funds in a limited time is
required when private financing is involved, thus, in that type of develop-
ment, facilities could only be offeréd for those areas ready for irrigation.
The State program has a much greater aim for it recognizes that its projects
will be serviceable for many years and will stabilize the economy of the
entire state through an increased tax base, enhanced incomes and higher
production.

This progrem represents the State's investment in the development of
its water resources, and it preserves for Montana a prior right to use water
for its projects as against claims which might subsequently be made for water
used by downstream states. 15/

As of June 30, 1960, 181 projects had been constructed by the Board.
Based upon the source of construction funds, the Board's projects divide
themselves into three groups. The -first group consists of 18 projects con~
structed principally through the sale of bonds to and from grants recelved
from the Public Works Administration.

The second group of projects is made up of those principally financed
through state appropriations; This has been the only soufce‘of Board funds
since the federal agencies furnishing construction funds were discontinued

by Congress.

14/ Kelly, op. eit., p. 5.
15/ 1Ibid.
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The third group conslsts of small projects constructed under govern-
ment make-work programs in which the Board“assumed full ownership and acted
as sponsor in providing limited funds. A

Included within the 181 projects are 141 dams and reservoirs which
were bullt to store 438,017 acre feet of water. Some of these storage'
projects also have diversion.struqtures and canals. Including these diver-
sion structures and canals, forty-five projects with 815.8 miles of canals
were built. They permit the use of 260,563 acre feet of direct stream flow.
The projects constructed by the Board were bullt to furnish a water supﬁly
for 405,582 acres of land. Also 23.6 miles of pipe line for domestic water
7 supply projects and 24,36 miles of transmission lines for pumping projects
were constructed., gé/

In addition to the projects constructed, the Board, in its study of
‘water conservation posgibilities in the state, has conducted surveys of 182
projects and also a very limited investigaﬁioh of 132 others. A great many
of these projects should, and~no.doubt will, be constructed in the iuture.

The information which has been collected by the Board will be of great value
in any future construction program.

The Board has been most anxious to see Montana's vast water resources
not only developed but conserved and has worked cooperatively with other
groups towards this end. An example of this is the survey made in cooperation
with the Montana Power Company and the Bureau of Reclamation of the Upper
Missouri Basin, which resulted in the construction of the Canyon Ferry Project.

In 1935, the legislature gave the Board certain other responsibilifies.
This legislature created the State Electrification Authority and named theé
State Water Conservation Board as the authority. The Board has furﬁished
engineering servicés to 23 cooperatives at a. cost.of $1,079,815.08. Repay-

ments on current accounts amounted to $1,123,185.53 as of June 30, 1960,

16/ Ibid., p. 6.
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leaving a balance of $43,368.45 to apply on an additional amount of
$1hk,533.02 which the Board has spent on general engineering énd other
construction costs attributable to this program.

Created also by the 1935 legislature was the State Planning Board,
which consisted of ﬁhe'five members of the State Water Conservation Board.
Its purposes, as stated by the Act, were to develop plans and policies for
the conservatioﬁ of Montena's land, water, timber, mineral, oil, coal and
other natural resources.. This Board is currently engaged in an active

program to increase the economic growth of Montana.

The Financing of Board Projects

History has proven irrigation financing to be very-hazardous and there-
fore, officials in Washington wére quite skeptical of the Board'!s plan to
use the irrigation water itself aé security on the loans. The original plan
of the Board was to sell water from its projects jusﬁ as any other commodity
is sold. This, then, would permit the Board to adjust its charges on projects
to fit costs and also allow it to make changes that economic conditions might
require. This plan had to be modified somewhat, ﬂewever, before the Pﬁblic
Works Administration would agree to purchase any'of the Board's bond issues.
An agreement was finally reached whereby the government was willing to accept
individual water purchase contracts specifying the. number of years and amounts
of péyments'as securlty on the bonds.

Montana was the only state that was successful in getting government
financing for a construction program even though other western states passed
similar water conservation legi;lation at that time. This was accomplished
only through the foresight and Willingnesé of the Governor and thé Board
members to compromise and meet the requirements of the federal agencles in
order that construction might proceed. Much credlt also should be given the
State legislatures for their understanding and support in supplying the State's
part of the needed funds.
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During this early period the Board worked cooperatively with other
federal agencies created by Congress to relieve unemployment. Congress
required that a public agency sponsor these programs and contribute part
of the funds while the govermment would pay labor costs plus some material
and other costé. Anxious to see this labor employed on more useful projects.,
the Board sponsored many water conservation(projects in coqjunction with the
Civil Works Agency, which was later succeeded by the Works Progress Admin-
istration. In 1935 an overall agreement.wés made with the Works Progress
Administration, wherein that agency would allocate $2,000,000 to a water
conservation program in Eastern Montana if the Board would provide sponsor-
ship funds in the amount of $100,000. Most of the 128 projects in the Board's
small project program were constructed under this agreement.' Two projects
were also bullt in cooperation with the Clvilian Conservation Corps.

Since federal funds are no longer available, Board projects are financed
with funds provided by the State Legislature. The Board does not place a lien
on the lands to be irrigated,but;obtains water purchase contracts from each
user on the project; stating the amount of yearly repayment.over the period
of the loan.

Substantially, the same type of organization and water purchase contratts
have been used by the Board on all of its projects, including those builb
entirely with State funds. By keeping the overall program uniform, manage-
ment and operational problems have been kept at a mininum.

The projects of the Board have been financed from various sources. The
total cost of fhe program and the source of the funds as of June 30, 1960

were: }Z/

Bonds ‘Sold $ 4,356,500.00
Cash Grants 3,569, 477.33
Other ¢rants 3,454,720.90
Board Funds 10,311,883.65
Administration Charge 178,640.41

Total Cost of Program $21,871,212.29

17/ Ibid., 2. 9




- 12 -

The following is a brief breakdown of these various sources through
which the funds were raised: Eighteen issues of bonds totaling $k,123,000.
were sold to the Public Works Administration. fThe Reconstruction Finance
Corporation purchased one bond for $135,000 and four issues for $98,500
were purchased by local individuals.

The Public Works Administraﬁion made cash grants in the amount of
$3,330,994.90; two projects received cash grants in the amount of
$178,632.78 from Federal Flood Disaster Funds, and three projects were
financed in part by local sources in the amount of $59,849.65. Labor,
materials and other grants in the amount of. $3,454,710.90 were substantially
all received from federal agencles, principally the Works Progress Adminis-
tration. To justify the grant base for some of its projects, the Board
made a 3 percent administration charge on its larger projects and 5 percent
on the small ones--this resulted.in a charge o the projects of $178,640.41.
Board funds in the amount of $10,311,883.65 were spent on the program.
Included within this amount is $375,529,85.speht on surveys and investiga-
tions and $1,079,815.08 spent oh rural electrification projects. }@/

The Board's Role in the Future

The Board has a dual purpose for the future: First, the continuing
development of our water resources, and secondly, the protection of the
State's investment in the projects now.bullt so as to secure from them the
greatest economic returns to the State, as well as the State’s funds now
invested in them. 19/ |

The Board's construction activities have been slowed consideérably by
limited funds and increasing costs. Although the Board is primarily a
construction agency, it now has an opportunity to give more attention to the

probdems of management of its projects. Insofar as is possible, the Board

18/ 1bid.
19/ 1Ibid., p. 13.
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has attempted to placg the management .and operation of these projects with
the local water users through thgir.associations.

The Board has faced a serious problem in continuing the.construction
of projects. Rising construction costs have far out-distanced the increase
in fgrm income. The Board.originally charged U4 percent interest on Ffunds
it furnished for projects but as costs .continued to grow it abandoned this
charge. Board projects were first financed om a 30~year repayment basis.
This repayment period has necessarily.been lengthened to keep the annuval
charge within the water users' ability to pay. With present high con-
struction costs, a greatly extended repayment period is the only practical
way in which the annual costs of repayment can be kept within an amount the
water user‘can reasonably be expected to meet, ‘

Inasmich as the Board has no outstanding indebtedness, it is in a
position to let its projects develop-iﬁ & more sound manner, there being
no compelling reason to force the immediate utilization of water from
the projects. This has also enabled the Board to guide the use of this
water in such a way as to be of most benefit to the economy of the State.

Although the Water Conservation Board was.created to aid in .alleviat-
ing unemployment, its continuing purpose has been to strengthen and stabilize
the agricultural and livestock economy of the State. It has accepted the ‘
legislature's mandate that it construct projects for the development of
natural resources to benefit and bolster the economy. It continues to make
beneficial use of‘ekisting wéter resources, thereby preserving thenm and
creating a vested right for Montana's future generationsﬁ

This program has been a splendid example of Moﬁtanafs initiative and
entérprise. No program is more fundamental, more effective, or more widely
beneficial in stimulabing economic growth than a well-balanced program of
water development. However, only -through the cooperation and support of '
everyone in Montana will the State Water Conservation Bbard be able to pro-
vide continued service and a WellJbalancéd program of water development

projects in the future. As pointed out in a recent speech by Mr. Fabrick,
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President of the Montana Reclamation Association, 29/ the practical
opportunities for further development of water projects are nearly ,
exhausted under the Board's program as now constituted, which requires

full repayment of construction costs by the water users. ‘

Under the State Board program, no part of the comstruction cost is
being paid from surplus power revenues, and none is being allocated as -
non-reimbursable expenditures for benefits to fish and wildlife, navigation;
flood control or recreation as is the case under the federal prograit. ’

' ~ The imppftance of these recreational benefits should not be overlooked.
In addition t¢ producing broad social and individual benefits, they bring
about desirable economic effects as well. The provision of outdoor recre-
ation often enhances community values by creating a better place_to live
and by increasing land values. A

The recreational opportunities within the State have been broadened
as a result of water resource conservation and development. Most people
seeking outdoor recreation desire that there be water close at hand. Tt
ﬁay be to swim and fish in, to ski across, to dive under, té Tun their
boats over or just to sit by. Swimming, boating and fishing are amdﬁg the

top ten outdoor activities and are gaining.in popularity all the tine.

Such activities as campiﬁg, picnicking and hiking are also high on the list
and are far more attractive near water sights. '

Mr. Fabrick also pointed out that if a sizeable future program of small
prdjects is to be carried on, then it will be necéssary to apply such non-~ - ‘
reimbursable costs to State programs or to pay part of the cost from the
power revenues of the Missouri Basin Project set aside for that purpose. To
establish such a future State reclamation program would require a construct1Ve
and non-political effort on the part of all, including the citizens of the

State, such groups as the Farmers' organizabion, the Stockmen's associations,

20/ D. P. Fabrlck,"The Need for Further Reclamation Developments in Montanapﬂ
Proceedings of the Thirtieth Annual Meeting of the National Reclamation
Association, Billings, Montana, October 19-21, 1961, pp. 67-90.
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the Montana Reclamation Association, the Chambers' of Commerce, the State
and Federal departments and legislators.

The natural resources of the State are not political blessings and
political differences should not be.allowed to interfere with constructive
efforts towards the wise and beneficial use of the State's resources,

The State program will have to-be updated if it is to carry on the
constructive program it has in the.past and continue to play a vital role

1n expanding and stab11121ng the economy of Montana.

Advantagesyof a State Agernicy

The question of how to construct small irrigation projects has long
been an aggravating one. There have been numerous potential small projects
scattered throughout the West which have not been constructed, even though
studies have proven them to be feasible., Through wisdom and foresight, the
people cof Montana piopeered a program to solve this question. Neighboring
states were quick to reallize the advantages of a state water conservation
and construction agech and followed Montana's lea&ership in this program.
Utah and North Dekots in particular.have patterned the Acts créating‘their
Boards lafgely from the Montans -Act. This plan has proven to be workable
and seems to be, at present, the best solution to the small'project problem.

Federal agencies play a very essential role in the national pictﬁre
through the construckion of large.irrigation projects. Many of these
projects could not, or mosé likely. would not, be bullt in any other way.
Most small.projects, however, .are purely local.in charactérlﬁith the gen-
erated benefits being.confined-to a relatively smallmgeographical'area.

In such cases the responsibility.for,deﬁelopment would rest with the state
rather than the federal agencies. .More reliance should be placed upon the
state governﬁent-to supply sufficient funds for theseAsmall projects.

Under the State Water Conservation program, it is not necessary to
create an irrigation or drainsge-district, An association composed of those

interested in purchasing water is organized and incorporated under the State
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Corporation Laws. Its by-laws.are.then formulaeted and officers chosen.
The Board then deals with the corporation rather than the individual users.
All the necessary surveys and investigations, arrangements for financing,
the letting of contracts and supervision of construction are carriéd out by
the Board.

The Board is often able.to. concentrate its own forces on a small
project and have it completed in-less time than would have been required in

drafting formal plans, writing.specifications, calling for bids and then

letting the contract. There is also a corresponding sa&ings in costs to the

watber users. Through this economic method of construction, many projects
are made feasible which Wduldfnot.be so otherwise.

A state agency not only speédS-up the construction of these small
projects but enables the state.ﬁo have an accurate inventory of its water
resources. Through these field surveys and extensive investigations, the
state can bulld up a reserve of potential projects, thelr priority being
determined according to theilr economic feasibility.

The responsibllity of operation .and management rests with the Water
Users' Corporation. The Board-retains ownership of the projects, however,
and serves in & superﬁisory.cépacity. This affordsmany advantages to the
water users. They have ready access to the Board's legal services, engineer-

ing advice and operational experience. Also, in case of -damages the Board

is responsible as well as the project directors. If the directors so elect, -

they can reht the Board's equipment to repair these damages at actual cost.
Betterments and repairs to the projects are carried out under the direction
and supervision of the Boafd. At times wmajor repailrs must'be made which the
individual projects are unéble to finance themselves. In such cases, the
Board loans the assoclation a sufficient amount to finance the fepairs
interest free. The water users then repay this amount from operation and
maintenance assessments over a period of possibly three to five years, or
sometimes even longer, depending upon the cost of the repairs and their

ability to repay.
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The Board owns sultable equipment to maintain and keep in proper repair
the projects which it has built. Its machine operators are employednthe
year around and are always.avallable to take care of difficulties that might
occur on any of the projects.. .In.case of a project faiiure, the Board's
equipment can be immediately on-the scene t0 correct the situation. A
repair shop is also maintailned where its equipment is kept in good running
order. Access to suéh equipment and the services that accompany it could
not be afforded by one project..or even a group of small projects. Also,
there is no extended delay while bids. are being advertised for,. as is pre-
scribed by law if the work .ls .to be let out on contract.

The advantages of a state -agency have been pretiy well summed up by
Mr. Buck. g}/' He‘péints-outnthat red tape is eliminated, .thus.bringing
about corresponding reductions in.cost, Maintenance is simplified and made .
more efficlent and economical, and. new projects can be initiated and. con-
struction completed in a rélatively short period of time. -Also, the state
agency works in harmony with the varlous federal agencies interested in the
developmen£ of land and water .resources, and is an excellent means of per-
fecting programs that are fostered by the Sfate Reclamatién Association.
This plan provides an.agency very. accessible to the people of the state and
one on Which'farmers can call, explain their probléms and recelve an ansver

without undue formelity.

21/ Buck, Op. Cit.




CHAPTER II

PROJECT JUSTIFICATION AND MEASUREMENT
~Determining the,vélue anq Feasibility of Irrigation Projects

"WeuhaVe-a-national obligation to manage our baslc water supply so it
will be available when and where needed and in acceptable quality and
quantity, and we have no time to lose." This timely advice'wés given in a
message-to -Congress in mid-July of 1961 by President Kenneiy.

Secretary of the Interlor, Stewart L. Udall, placed great emphas1s
on water conservation in statlng that unless ways are found to conserve more
fresh water and to convert salt Water‘cheaply into fresh, the United States
- only 20-years from now will lack enough water to meet its basic needs. gg/

Wayne N. Aspinall, Chalrman of the'Hpuse.Interior and Insular Affairs
Committée, médelthe following commentS'cbncefning the importance of con~-
serving water resources; gg/ The future water needs of this nation demand
that we make the most efficient and wisé use of our limited water resources.
The continued economic growth and well-being of the United States generally
and its regional river basin areas are dependent upon our doing so. A sound,
progréésiye‘water resources development and conservation policy 1s as
essential to the future welfaré of this nation as is a strong national de-
fense program. ‘ |

A great deal has been said bothllocally and nationally concerning the
importance. of . efficient programé for the development and conservation of
our water resources, yet there are some‘who are still quite opposed to

these progrems. Reclamation does have its enemies, manyyof which are

22/ Stewart L. Udall, Proceedings of the Thirtieth Annual Meeting of the
National Reclamation Association, Billings, Montana, October 19-21,
1961, pp. 12-19,

23/ " Wsyne N. Aspinall, Centralized Planning Versus Inefficiency and Waste

T .in Water Resources Develcopment, Proceedings of the Thirtieth Anmual
Meeting of the National Reclamation Association, Billings, Montana,
October 19-21, 1961, pp. 19~24
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quite vociferous., There are some, of course, who oppose it for purely
selfish reasons, but the ﬁajority simply do not understand the value of
reclamation work; what it means to Montana and to the United States as a
whole., .. o
The question is often asked, "Why should we spend state and federal

money .to0 build reclamation projeéts and bring moré land into agriculture
production when we are already producing more than we can consume?"
Secretary Udall g&/ cited the following statistics in answer to this
guestion. The Bureau of the (ensus recently issued a very comprehensive
repbrt which indicated that by 1980 the nation's population shall have
increased. from the present 180,000,000 to.261,000,000.. This is an average
increase.of about 4,000,000 persons each year or a 45 percent increase in
Eo.years. By the year 2000 we are told we can expect a population of about
383,000,000, These additional mouths will need food. The Department Of
Agriculture, reporting on future food and fiber needs, indicates that to
meet our domestic and export need of 1980 will require continued techﬁo-
logical.gains to provide 42 percent greater yields, plus a net gain of
20,000,000 acres.of‘crobland. By the year 2000, our needs will reguire
TS5 percent -greater ylelds, plus a net addition of 63,000,000 acres of crop-
land. -Each year losses of agricultural land to urban expansion,. industrial,
highway. and other non-agricultural uses exceed l,OO0,000 acres. -Fquivalent
losses due to erosion and other causes add another half million acres each
year. - . _ ‘ .
- Since- 1920, the acreage avallable for crop production has remained
fairly constant at about AO0,000,COO acres. This provided 3.8 acres per
capita-in 1920, 2.1 in 1960 and based on indicated trends, by 1980 this
will be -reduced o 1.5 acres of cropland for each person. If this is.pro~
Jected.to. the year 2000, the figure will be less than one acre per ferson.
| Though few people realize it today, this is an alarming trend. In

Utah, for example, economists have projected present trends to indicate

24/ vaall, op. Cit.
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that the state will have a 2L percent deficit in agricultural production
by 1975.. It-is by no means too early to undertake and expand positive
action..to protect our agricultural heritage of plenty which is such a
blessing and-‘the envy of nmuch of the world. gé/

The éurplus production of a few crops in this country has caused a
great deal.of expense and a continual effort of economic adjustment.
Through .all the publicity given to this problem, the general public has
been led.to assume that this country now has a surplué of all agricultural
products. - Actually, just five crops make up 96 percent of this country'’s
ehtire surplus, and only insignificant amounts of these five crops are
grown on -Reclamation projects. gé/- This country, on the other hand, has a
strong market demand for numerous agriculbural products, many of which are
pre-eminently irrigation project crops.

Today , Americans facé‘thé problem of a few surpluses, tomorrow their
children will face -the problém of serious shortages. Projects to meet
tomorrow's shortages must be begun now, or else they will not be ready when
the& are needed. EZ/ The confusion and irritation cgused by the surplus
problem has.blinded many people to the urgent need of making these vital
ﬁreparations. | | ‘

Governor.Tim Babcock recognized the great opportunity in Montana for
the wise.use of wabe® resources in his address to the Columbia Basin Inter-

Agency Committee in the following statement:

25/ 1Ibid. - .

§§/ LeSelle B. Coles, Two Big Issues, Proceedings of the Thirtieth Annual

' Meeting of the National Reclamation Assoclation, October 19-21, 1961,
Billings, Montana, pp. 34=39.

27/ Ibid.
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"What we are doing in water conservation is not only for
today but for the future generation. Most of the dams
and Works we are building will be here for many yearsg—-
some, many hundreds of years. Benefits will accrue during
thelr entire existence. In one place flood danger will be
minimized-~in another, life giving waters will continue -
t0 flow on crops. Even the fisherman, hunter and
vacationist will have improved facilities from these
things we are doing today. Increased values of land,
increased production of food, increased wealth to roll
through the channels of trade and industry, but probably
most important, proper utilization of our water resources
results in increased security and stability to our farm
homes for many generations.” g§/

Project Justification

The fact that effilclent develdpment and conéervation of Montans's
water resources -should be of vital interest to every citizen of the State
does not -necessarily mean that a greatly accelerated program of irrigation
development should be ‘implemented immediately. A sound appraisal of ﬁhe '
"extent to.which water development projects conbtribute to the economy, and
the extent.to which these programs increase the welfare of férmers and the
local communitiés is .dependent upon careful research and analysis of all
information.available,

The development of water resources is steadily becoming more detailed
and compllcated. With improvements in technical knowledge, there are more
and more things which must be considered in connection with irrigation
project investigations, authorizations, appropriations, construction and
operation. gg/. The determination of project justification is one of the
things which has gréatly increased in complexity and will be discussed
herein. ’

28/ Minutés 'of the 1lhth.Meet1ng of the Columbia Basin Inter-Agency
Committee, Helena, Montana, December 6-7, 1961, p. 17.

29/ James K. Carr, Project Justlflcatlon, Proceedings. of the 29th Annual
Méeting of National Reclamation Association, November 16-18, 1960,
Bakersfield, California, pp. 97-101.
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Communicstion frequently becomes a problem when the factors involved
in.determining the économic justification of a project are discussed.
Bach writer often has his own definitions which are slightly different
from those .formulated by others.. To avold communication problems and to
make subsequent discussions and analysis more preclse, it is desirable
to define the terms to be used. The definitions used here are consistent
with those set forth in the "Green Book". 30/

- Primary Beneflts.--The value of products or services directly resulting

from -the project; net of all associated costs incurred in theilr realization.
Primary -beneflts are alsp“referféa to as direct benefits.

- Secondary Benefits.——(a) From & national viewpoint, they are the

excess of secondary beneficlal effects over the sum of; (1) the costs
incurred in secondary activities; and (2) the net secondary benefits that
would have been expected from other uses of project requlred resources.

(b) From-a local or regional viewpoint, secondary benefits would iﬁclude
the overall secondary benefits, which are the total values -added in second~
ary activities minus only those costs incurred in secondary activities.

It is the second definition with which we will be concerped, since this

report is primarily an analysis of local water development and its effects
on the local economy. Secondary benefits are also referred to as indirect

benefits., Secondary benefits may either "stem from” or be "induced oy

the project. "Stemming from" benefits may be defined as those benefits
that arise from the processing of goods produced on the project. 'Induced
by" benefits are those benefits that result from increased economic activity

stimulated by the expenditures of those who produce the immediate products.

Primary Costs.-~-The value of the goods and services needed for the

establishment, maintenance and operation of the project and to make the
immediabe products of the project available for use or for sale.

Qg/ Proposéd Practiges for Economic Analysis of River Basin Projects,
Report to the Inter-Agency Committee on Water Resources, Prepared by
the Subcommitte® on Evaluation Standards, May, 1958. See particularly
pp. 1-10. ‘
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Secondary Costs.--From a regional viewpoint, they include only those

costs incurred in secondary activities.

Extra Market Benefits.-~~These are benefits which cannct be or are not -

evaluated -in monetary terms. They have been called intangibles, indirect.
benefits and public or social values. Referring to such benefits as extra-
market would appear to provide a tefm which cannot be misinterpreted. 53/
An example -of extra-market benefits would be the improvement of scenic and
recreational . resources., ' |

The Subcommittee prefers to use the terms "primary" and "secondary"
rather than "d;rect" and "indirect" in referring to costs and benefits,
"Direct" and "indirect" are more commonly used howeﬁer, and will be used
in this report.

Project Justification is the process by which it ié decided whether
a proposed project should or should not be built. The decision generally
reste on.two estimates; one being the annual cost of financing and operat-
ing the project and the other, the annual benefits derived from the project.
- A éomparison of-these two estimates is referred to as the benefit-cost ’
ratio, If the annual cost is greater than the annual benefit, then the
proposed project will most likely not be constructed. The methods used in
making these estimates very often determine whether an area will enjoy
future growth and development or future stagnation.

In analyzing the cost side of the benefit-cost ratio, it will be
noted that -the annual portion of construction costs is détermined by
dividing the number of years in the amortization period into total con-
struct;on costs. Any change in this amortization period will greatly affect
the ratio and therefore, whether'a particular project would be construcfed
or not. l

: It'has been the govermment's official rule and practice that the life

31/ ROy E. Huffman, Extra-Mérket Values in Irrigation Devélopment. Report
No. O of the Committee on the Economics of Water Resource Developuent,
Ogden; Utah, December, 1951, p. T3.
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of a reclamation project cannot be assumed to be greater than 50 years
and that to. consider any useful service beyond that period would be’
highly speculative. It has also been the practice of state agencies to
limit the amortization period td 50 years or less.

Many leaders in water resource development feel that this 50-year
limitation is very unrealistic. The President of the National Reclamation
Association, in a recent speech, 32/ pointed out that it is sheer foolishw-
ness to claim that a project will have a useful life of only 50 years.
There are in, the United States 21 Federal projects that are now more than
50 years old, -and every one of them is flourishing and still gathering
impetus. He states that a reallstic estiﬁate would often be 100 years or
more~~-rather than 50 years, and that by using a realistic rather than'an
arbitrary estimate of project life, many a project now doomed to rejection
could be justified and built. If construction costs are divided by 100,

a smaller annual cost 1s obtained than when divided by 50, and anmual pro-
ject benefits which were insufficient when compared with a fictional 50- l
year cost figure, are now sufficient to justify construction of the project.
It is of extreme importance that“resource~development proposals be
evaluated on a -sound and factual basis and that a more realistic estimate
of projeet life be considered.

On the benefit side of the ratio there appears need for reform also.
It has been the -practice to largely ignore any benefits except those
deri&ed in the actual project area, giving little, if any, weight to such
indirect.benefits as the growth of trade and markets, the creation of jobs,
the production of tax revenues, and the stabilization and diversification

of regional economics. .33/

' gg/ ILaSalle E. Coles, Two:Big Issués, Proceedings of the Thirtieth Annual
Meeting of the National Reclamation Association, Billings, Montana
October 19-21, 1961, ©p. 34-30. '

33/ 1Ibid.
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There has been considerable controversy centered aroumd the problems
associated with.indirect benefits. The question of whether or not
indirect benefits normally occur from'a National point of view will be
ignored. in.this report, and attention directed towards the existence of
local and state indirect benefits.

There is no doubt but what significant local and state indirect bene-
fits result from water resource development projects. If excess capacity
or unemployment exist, the project then affords a-more efficient use of
these local resources. If marketing and prog¢gessing facllities are inade~-
quate to.handle the products from the project, then outside resources will
be attracted -to the area, which, in turn, will stimniate economic activity
and create many "stemming from" indirect benefits. -

Considerable "induced by" indirect benefits result from the expenditures
of the project producers. There will be an increased demand for production
supplies such as machinekry, fuel, irrigation equipment and seed, This means
elther increased volume for the local dealers or the establishment of new
businesées. -Consumption expenditures will be greatly increased also. Not
only will there be additional spending from the primary producers, but from
those who. supply the producers and those who.process the products as well.
This requires more food, clothing, housing, and transportation facilitiesj
more of everything necessary in satisfying the wants and desires of the
consumens.. -

The.population would normally increase, employment opportunitiés be
expanded, and the tax base broadened. An increased demand would exlst for
schools;_medical and hospital services, roads, churches, law enforcement
Tacilities, etc.

There is little doubt that these indirect benefits are very real and
important. from a local or state viewpoint. People familiar with water
development projects know that these indirect benefits often form the most
valuable..returns from an irrigation project. If project appraisal is to

be realistic, factual, and sound, an adequate computation of indirect
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benefits must be included in estimating the total anticipated benefits of
a'project. g&/

Many worthwhile potential projects which could contribute importantly
to the prosﬁerity of the local area, the state, and the nation are con-
demned to death by these unrealistically high cost estimates and low benefit
estimates.

Measurement of Indirect Benefits

One of the earliest studies in the measurement of indirect benefits
was conducted on the Bureau Project at Payette, Idaho. ;2/ Mr. Marts
studied an area which, in the absence of irrigation, would not support
commercial agriculture. He computed, as nearly as possible, the netvfarm
income and return to labor for the agricultural sector. He then computed
the net non-farm entrepreneurial, property and labor income. From these
two net income figures he was able to calculate a ratio of direct to
indirect project benefits, and also a multipiier factor. He defines the
multiplier as the ratio between total local benefits and direct benefits.,
The ratio of direct to indirect benefits was 1 to 1.27 and the multiplier
factor 2.27 to 1. These two ratios show that for each $1.00 of net farm
income and lebor payments there will be created $1.27 of net non-farm
income in the afea, and that $2.27 of total local benefits will be created
for each $1.00 of direct benefits. ‘

In measuring the contribution of an irrigation project to the local
economy, this study has been of considerable Value. In regard to the
importance of -these indirect benefits, Mr. Marts concludes that "the indir-

ect benefits are such an important portion of total benfits that they must

34/ 1bid.
Qé/ M. E. Marts, An Experiment in the Measurement of the Indirect Benefits

of Trrigation-Payette, Idaho, Bureau of Reclamation, Boise, Idaho,
June, 1950.
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~

be taken into account in any valid appraisal of the edonomic aspects of
resource development. §§/

. Another study designed to measure the quantitative significance of
indirect benefits was conducted by the Montana State College Agricultural
Experiment Station. ;Z/ In this study, consideration was given to the
lbcal relationships of direct and indirect benefits. They invéstigated '
numerous means of measuring the effect of irrigation development on local
business activity. From these investigations, it was concluded that "the
ratio of farm to non~-farm workers was discovered 4o be the most satisfac-
tory measure and is recommended as the best method for determining the
general relationship between faim and non-farm earnings in a given locale".
"It is a .relatively simple concept, and an adequate supply of secondary
data is available to facilitate its computation.” §§/'

In computing these ratios, it was found that the ratio for irrigated
areas was much greater than for dryiand. If a ratio of one to one repre-
sents the dryland areas, the irrigated areas would have & ratio of 1.3 %o
1.4, .. The steps involved in calculating indirect benefits using this ratio '

is shown in the hypothetical model outlined in Table I.

36/ 1bid., p. k2.

37/ Helmer C. Holje, Roy E. Huffman and Carl F. Kraenzel, Indirect Bene-

T fits of Irrigation Development--~Methodology and Measurement, Technical
Bulletin 517, Agricultural Experiment Station, Montana State College
Bozeman, Montana, March, 1956.

38/ ' Ibid., pp. 19-20.
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TABLE I. HYPOTHETICAL MODEL ILLUSTRATING THE CALCULATION OF THE NONFARM

AND THE TOTAL POPULATION FROM AN ASSUMED FARM POPULATION; THE
TOTAL NUMBER, EARNINGS, AND PERCENT OF WORKERS BY INDUSTRY; AND
THE NUMBER OF FIRMS AND GROSS SALES OF THE RETAIL, WHOLESALE,
AND SERVICE TRADES.

II.

To determine the nonfarm and total population from an assumed farm
population.

A. Assumed farm population 5,000
B. Multiply by nonfarm ratio factor a/ (1.35, see text, p. 27) 6,750
C. Add A and B to secure total population 11,750

To determine the total number of nonfarm workers, their earnings, and
the number of workers in major industries.

A. Multiply nonfarm population by percent of population in labor

force (approximately 36 % for areas studies in 1950) 2,430
B. Multiply number of nonfarm workers by median wage reported in
U.S. Census for area of interest (Mont. $2,837) $6,893,910

C. Multiply total number of nonfarm workers by percent of workers
in each industry.

Manufacturing and construction (22%) 534
Utilities and transport (9% 219
Retailing and wholesaling (32% 778
Business and professional services (37%) 899

III. To determine the number of retail, wholesale, and service stores and

the total gross sales of each trade.

A. Divide total population by Retail Wholesale Service
inhabitants per store index

162 L 36
B. Multiply number of stores
as given in A by gross sales
per store index $10,935,000  $13,662,352  $297,288

* Source: Helmer C. Holje, Roy E. Huffman and Carl F. Kraenzel, Indirect

&/

Benefits of Irrigation Development--Methodology and Measurement,
Technical Bulletin 517, Agricultural Experiment Station, Montana
State College, Bozeman, Montana, March, 1956.

This ratio is indicated in the text as a variable and the value chosen
would need to be analyzed in the light of the growth of the area of
interest. This is likewise true of the average gross sales value. The
other factors might be thought of as constants for particular type of
areas. Again it would be necessary to select the proper "type" factor.
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These studies have shed considerable light on the importance of
indirect benefits and have proven to be landmarks in the difficult task
of measuring these benefits. Additional studies need to be made, however,
and improved methods of measurement derived in order that the value of
indirect benefits be fully recognized and weighted properly in benefit-cost
analysis.

A uvniform basis for attributing costs and benefits to a project is
needed in order that the results be comparable. The baslis generally |
accepted is the "with" and "without" approach. This involves a careful
analysig of conditions expected to prevail both with and without the
project, in which the differences in expecfations provide the basis for
détermining the effects of the project.

In order to make meaningful comparisons, diverse effects must be con-
verted to a common value basis. Monetary estimates constitute the best
means of expressing these diverse physicai effects in terms that are subject
to comparison,

The problem exists, in benefit-cost analysis of detérmining Just what
prices should be used in computing benefits and costs. The Subcommittee on
Evaluation Standards summarized its recommendations on prices to be used

as followss . 39/ .

In order to satisfy the various purposes to be served by
benefit-cost analysis, the use of prices reasonably ex-
pected to prevail at the time costs are incurred and at
the time benefits are realized, in terms of a constant
general price level, is recommended. Projected prices for
" the period of analysis should be used as the basis for
evaluating project benefits, as well as all costs of oper-
ation, maintenance, replacements and deferred construction
and installation. ITong-term projected prices are also
considered appropriate for estimating initial investment
costs when the time for installation or construction of
the project. is deferred or indefinite. In this case it

it may be-desirable to present the estimates of initial

§2/ Proposed Practices fof'Economic Analysis of River Basin Projects, Report
to the Inter-Agency Committee on Water Resources, Prepared by the Sub-
committee on Evaluation Standards, May 1958, pp. 21-22,
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investment costs on a current price basis also. The
proaected general price level should reflect high
employment conditions and stability in the long-term
value of the dollar. For projects or portions of a
program expected to be placed under construction at
an early date, prices current at the time of the
analysis should be used in estimating construction
and installation costs. It may be useful to supple-
ment current cost estimates with costs based on long-
term projected prices.

When benefits are expressed in terms of the cost of
a justifiable alternative source of the benefits,
the prices for the alternative costs should be the
prices expected to prevail at the time the alterna-
tive costs would be incurred.

This method of determining prices to be used is followed by almost all
agencies and groups involved in water resource development.

.The sum of the direct and indirect benefits expected to accrue with
the project, minus those that would normally be expected to accrue - without
the project are referred to as the "project benefits". It is the average
anmial equivalent of this benefit figure that 1s used in the benefit-cost
ratio.- ' ' | |

In-order to .compare benefits with costs, both are normally converted
to an.average .annual basis.. The annual equivalent cost of the project
includes installation costs, replacement costs, and operation and mainten=
ance.costs. -The complete installation cost is amortized over the evaluation
period to obtain an annual equivalent installation cost. The interest- rate
used -will depend.upon the source of the installation funds. Replacement
costs dnclude fhose replacemehts which Wili be necessary'during'the evalu=
ation period. The costs (using projected long-term prices) of replacements
needed during.the period may either be included as part of the operation
and maintenance costs, or be .brought to the present value using appropriate
interest rates, and amortized over the evaluation period. The operatilon
and maintenance costs should include all the costs necessary to operate and

maintain the project. They are usually either estimated as a percent of
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the installation cost, or .determined by estimating the amount of materials
and labor that will be required. The operation and maintensnce costs are
based on long -term projected prices and set up on an average annual basis.

The .annual .cost figure, then, in the benefit-cost ratio, is the sum
of the annual equivalent costs for installation, replacement and operation
and malntenance.-

If the annual project benefits were twice the annual costs, that
project would have a benefit-cost ratio of two to one. Any project which
has .a ratio in excess of one to one would be considered economically
feasible.

There are, however, certain extra-market benefits and costs whieh
result from development projects which cannot be valued in monetary terms.
These extra market effects need to be described with care and should not be
overlooked or dlscredited, merely because they cannot be assigned dollar
values. 4 »

- Water resource development should be formulated and evaluated in such
a way that the excess of beﬁefits over costs is maximized. -In choosing
between and among alternative projecﬁs and prograﬁs, the emphasis must be
on net benefits if the maximum in market values is to accrue as a result
of expenditures for the development of water resources. &9/ Net benefits
will be-maximized at the point at which benefits and costs of incremental
segments.are equal.

- Through proper project formmlation, the problem of evaluation is
greatly reduced. A project . is properly formulated and ecoﬁomically Justi-
fied if: L1/ : '

: __/ Roy E. Huffman, Irrigation Development and Public Water Pollcy, New
York,. The Ronald Press Company, 1953, p. 197.

ﬂg/ Proposed Practices for Economlc Analysis of River Basin Projects,
Report to the Inter-Agency Committee on Water Resources, Prepared by
the Subcommittee on Evaluation‘Standards, May, 1958, p. 15.
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(1) Project benefits exceed project costs;

(2) Edch separable segment or purpose provides benefits at least
equal to its costs;

(3) fhe scale of development is such as to provide the maximm
net benefits; and

(k) There are no more economical means of accomplishing the
same purpose which would be precluded from development
Af the project were undertaken.

- If. development - funds are limited, exbtending the scale of development
to the .point.at which incremental benefits and costs are equal, mey not
be justified. If this is the case, the objectiVe should be to maximize
net returns from the limited funds.

Methodology

Tocation of Study
The three State water development projects analyzed in this report

ares

(1) THe Broadwater-Missouri Project at Toston and Tovmsend in
Broadwater County. :

(2) The Ruby River Project, servicing the Alder, Iaurin and
Sheridan areas in Madison. County.

(3) The North Fork of the Smith River Project at Whlte Sulphur
Springs in Meagher County.

Objectives

To determine the impact of the development of water projects in
Montana upon the economic position of groups and individua;s.coﬁcerned
with these projects. . ' ' '

(a)/ Relate the costs of developing.the projects to the change in
land values, land productivity, labor income and related
economic measurements. ‘

(b) Relate the project developments to the indirect benefits

accruing to the comminity serving the project farm operators.
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(c) Relate the project developments to the chaﬁge in the tax
base, the returns to the county and state in increased
taxes; business gctivity,"and expanded ®conomlc activity
in the state,
Procedure- ’ _
The. personal survey method of research wag used In this study.
Weter Users.on each project were personally contacted and interviewed
with -the aid of.a formal questionnaire. Information concerning land
values, acreages of varlous crops raised, yields per acre, amount and
sources of irrigation water used, and conditions as they existed without
the project. were obtained. Interviews were also conducted with local
businessmen, bankers, managers of Soll Conservation Service and Agricultural
Stabilization and Conservation offices, as well as county and tdwn officials.
Information on the history of the Board, costs incurred, water rights
so0ld and related data dealing with fhe individval projects were obtained

from the Montans State Water Conservation Board.




CHAPTER IIT
AN ANAIYSIS OF THREE STATE WATER PROJECTS

Broadwater-Missourl Diversion Project

The Broadwater-Missouri Diversion“Projéct consists of an overflow
gravity type concrete diversion dam across the Missourl River aboﬁh five
miles above Toston in Broadwater County. The project also includes the
Main Canal and the Fast and West Side distribution canals. The_Main Canal
1s one and one~half miles long, diverts directly from the West end of the
diversion dam, has a capacity of 342 second feet end divides imto the Hast
‘and West Side Canals.

The West Side Canal has an initial capacity.gf 90 second-feet and
extends a distance of 12.4 miles in a northwesterly direction to the lower
end of the Crow Creek Valley. A very. important structure contained in the
West Side Canal is an inverted syphon, 1,442 feet long and 54 inches in
diameter, bullt through a narrov section of the river canyon.

The Fast Side Canal, at its beglnning point, crosses the Missouri
River by a steel pipe line 8L inches in diemeter and 667 feet long, supported
by concrete piers at a helght of'25 feet above the river botﬁoﬁ. It then
runs in'a northerly direction with an initial capacity of 262 second-feet.,
Tt formerly was 38.4 miles in length and terminated at Confederate Gulch
with a capacity of 42 second-feet. "Extreme difficulty was experienced in
getting water through the last four miles. This section was abandoned and
. the canal now téils out into Duck Creek. '

The project was desligned to lrrigate 21,000 acres of land and to furnish
two acre feet per acre. It -1s presently estimated that 15,000 acres of land
in the Toston and Townéend'area are being‘serveq by the project.

Construction of. the Project

The project was first submitted to the Board on February 6, 1934 and
an application was then made to. the Public Works Administration for con=-

struction funds on April 5, 1935. A memorial was adopted by the 1937
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legislature urging the Board to build the project. On June 28, 1938,
the Board filed on waters of the Missouri River and recorded a water right
in the amount of 16,000 miner's inches. Eg/ Right of way was then secured
for the project. ' : '

On October 27, 1938, the Board received a Federal loan of $900,000 to
finance the building of the project. Oun June 19, 1940, an additional
$58,500 was authorized, meking a total of $958,500 available for the
project. J. C. Boespflug, with a bid of $529,585.10, was low bidder for
construction of the dam and siphon. The contract was awarded to him
subject to approval of the Public Works Administration. Before construce
tion had gotten under way, the Montana Power Company'objecte& to the con-
struction of the project, claiming that it would interfere with the preseéent
water rights. It became necessary to decline the original award'of the
contract, since the Public Works Administration insisted that this matter
be settledlbefore it would make .eny funds available.

Bids were'again recelved on:May. 5, 1939, with the Utah Construction
Company being awarded the contract on a low bid of $642,210.85. A contract
for comstruction of the canals was awarded to Douglas and Gender'at their
bid of $138,h39.00. Included in the contract was the relocating and raising
of three and one-~half miles of the main line of the Northern Pacific Raillway ,
tracks. This was necessary because of thé raised water level in the river |
channel above the dam, Constructidn.on the contracts was started on July
1, 1939, The canals were accepted as complete on July 7, 1940, and the dam
likewise was accepted by the Board as complete on November 6, 19k,

The furnishing and placing of turnouts was not included in the original
contract on the canals and was subsequently done at a cost of approximately
$20,000. There has been only one major fallure on the project, this being

a break in the Main Canal.

Eg Reference.Book 3, page 75 of Water Right Records, Broadwater County.
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Uncertainty of Water Supply

Additional difficulty was encountered in the early stages of this pro-
Ject. "On May 19, 1939, just two weeks afber the comstruction contracts
had been re-awarded, officials of the Montana Power Company advised the
Board that they were commencing a suit against it to prohibit the diversion
of water for the project during the low flow season. The officials declined
to negotiate an agreement with the Board even though the Board offered to
recognize the minimum rights of .the Power Company. 5§/

A complaint was filed on May 23, 1939, by the Montana Power Company in
the District Court of the United States for the District of Montana, Helena
Division, against the Broadwater-Missourl Water Users' Assoclation and the
State Water Conservation Board and its members, The purpose of the suit
was to quiet title to the plaintiff's alleged wabter rights at seven dams
and hydro-electric plants on the Missourld River and to enjolin the defend-
ants from interfering therewith. The prayer of the.conmplaint -asked that
the defendants be permanently enjoined from constructing and maintaining
the project. ﬂﬁ/ ’

A Special Master was assigned t0 take testimony and meke finding of
fact and conclusions of law regarding the cases Extensive hearings were
held and his report was approved by the District Court. A descree was
entered on October 2, 1942, confirming in the Montana Power Company the
right to the use and control of the waters of the Missouri up to a stated
maximum flow nécessary to operate the power plants of the Company, plus
the flow requisité to keep its storage reservoirs filled. The defendants
were permaﬁently enjoined by the decreé from diverting, storing, or using
the waters of the river except at times when. the prior demands of the plain-
tiff have been sabisfieéd. The decree was appealed to the United States
Circuit Court for the Ninth Circuit. 45/

43/ Robert J. Kelly, Summary of Activities of the Montana State Water Con-
servation Board, From Inception January 22, 1934; to June 30, 1960, p. 18.

4/ 1hid. '

45/ 1oid.
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The judgment and decree of the lower court was reversed by the Circuit
Court of Appeals and dismissal of the suit was ordered on grounds that the '
Federal Court lacked jurisdiction. It was held by the Court that tﬁé State
Water Conservation Board is an agency of the State and, in effect, a paft
thereof and that the federal district courts do not possess the right of
jurisdiction of suits by or against a state. L6/

When suit was filed and it appeared that the Board might lose the case,
the Public Works Administration held up funds for the project until an
agreement was reached whereby the Association would purchase 10,000 acre
feet of water annually from the Ruby River Storage-Project. This agreement

was subsequently cancelled.

Water Users' Association

Articles of Incorpofation for the Broadwater-Missouri Water Users®
Association were filed on November 10, 1938, with 60,000 shares of stock at
$1.00 par value being authorized. The articles state that the corporate
power of the Association and the general supervision and management of its
property and affairs shall be vested in and executed by a Board of Directors
Wﬁo‘are elected by plurality vote of the stockholders and hold office for
one year.

In all elections for Directors, each stockholder shall have the right
to vote, in peréon'br By proxy, the number of shares standing in his name
for as many persons as there are directors to be elected, or to cumulate
sald shares and give one candidate as many votes as the number of direétors
multiplied by the number of his shares of stock shall egual, or to distri-
bute them on the same principle among as many candidates as he shall deem

fit. L7/

46/ The decision of the Court is reported in 139 Fed. (2d) 998.

L7/ Article I, Section 7, of the By-Laws of the Broadwater-Missourl Water
Users' Association,
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The Executive officers of the Association are elected by the Board of
Directors and consist of a President, Vice-President, Manager, Treasurer,
and Secretary. £§/ The term of office, like that of the Directors, is for
one year, though all are eligible for r@»election each yeaf. Any two of
these offices,.except that of President and Vice~President, may be held
by the same persons. The President is sacting as Manager at the present
time and the offices of Secxetary and Treasurer are held by one person
also. '

Water Purchase Contracts
Under the Loan and Grant offer made by the Public Works Administration,

it was necessary to obtain water purchase, contracts for 42,000 acre feet at
$.91 an acre foot. These were thirty-yeaf contracts and included an annual
operation and maintenance charge.

Due to the guestlon of there being sufficient available water, the
Public Works Administration required that.all the contracts be resigned
and that they inc;ude in them provision acknowledging an obligation to
purchéée 10,000 acre feet of water annually from theiRuby River Storage
Project. ' |

Of the 42,000 acre feet.of original comtracts, it subsequently became
necessary to cancel 24,955 acre feet of those due to heavy default. The
factors contributing most to this high degree of default seem to be exbten-
sive outside ownership of lands, the delay in getting the project con-
structed and the sale of water to -non-ugers.

Progress has been steadily made in re-selling much of this water. As
of June 20, 1962, there were 14l water purchase contracts for 27,310 acre
feet outstanding. T

Approximately 3,80Q acre feet of water subscribed for under the pro-
Ject is exchanged for regular stream flow in Deep Creek. This type of
arrangement enables many above the canal .to also benefit from the project.

In 1957 this arrarigement was converted into a formal agreement.

E@/ Article V, Sectiod 1, of the By-laws of the Broadwater-Missouri Water
Users' Association.
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Operation and Maintenance

Operation and maintenance charges are presently $.41 an acre foot per
year for each acre foot of water sold. For the years 1962-64 an additional
annual assessment of $.19 an acre foot has become necessary to cover the
costs incurred in completely repainting the structures of the dam during the
summer of 1962. This undertaking will add to the life of the project and
shouldn't need to be done again for 40 to 50 years.

Expenditures for the Project

On November 2, 1938, the Board accepted a Loan and Grant agreement
from the Public Works Administration for $900,000. Under the agreement
$495,000 in bonds were to be issued and $405,000 was to be in the form of
a grant. An additional grant of $58,000 was authorized on June 19, 1940,
making a total of $958,500 of federal funds available for the project.
The following is a report of the federal and state funds spent on the
project up to June 30, 1960. L9/

Federal Funds State Funds Total

Right of Way $ 26,660.77 $ ©,200.54 § 34,947.31
Construction
Contracts

Utah Const. Co. $730,227‘80
Douglas and Gender 152,754.85

N. P. Ry. Co. 8,109.35 891,092.00 891,092.00
Construction

Other 42,195.13 42,195.13
Damtender's Salary 24,870.00 24,870.00
Ruby W.U.A. 7,800.00 7,800,00
Advances to Ass'n. 13,027.66 13,027.66
Engineering 10,572.63 103,628.88 11k4,201.51
Legal and

Administration 2,124 ,60 16,818.36 18,942.96
Administration

Charge 11,322,67 11,322.67
Int. during

construction 28,050.00 28,050.00

Totals $958, 500.00 $227,949.24 $1,186,449,.24

49/ Kelly, Op. Cit., p. 19.
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Analysis of Empirical Data

Broadwater County is primarlily an agricultural county with most of
its income being derived from the sale of crops and livestock. The land
area of the county covers 795,520 acres. Approximately 63 percent of
this améunt is in private ownership. In 1962, there was 30,778 acres
assessed as irrigated land, 63,499 acres of tillable non-irrigated, and
364,733 acres of grazing land.

The irrigated land has been a stabilizing factor in assuring income
from the sale of cash crops and sbundant winter feed for livestock..

It is claimed that Broadwater County was named after the broad
Missouri River that flows through it. Much of the irrigation carried out
in the county is with water diverted from the Missouri River. One of the
most important of these diveréion.systems is the Broadwater-Missouri
Diversior project. .

This project is supplying irrigation water to approximately 15;000
acres Of land under the Eastside and Westside Canals. This represents a
primary supply to approximately‘T,OOO acres of new land and a supplementary
supply to appfoximately 8,000 acres which had previously been irrigated to
some extent. 50/ S

To save time and keep costs at a minimum, it was'hOPed that much of
the data could be collected through group interviews. Only one group
interview was held however, since most of the water users who attended were
quite reluctant to give information with a group present. By contacting
them personally,- excellent cooperation was obtained. Some mail gquestionnaires
were also sent out, but due £o the busy harvest season, only a 36 percent
response was received. They have been used primarily to supplement data
obtained through'personal interviews. The following analysis i1s based

upon the farming and ranching operations of 25 projecttwaﬁer users,

29/ These figures were obtained from the office of the State Water Con-
.servation Board. :
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representing 12,062 acre feet or 44.2 percent of the total water sold on
the project.

These 25 units had a total of 80,634 acres. This total comprised of
9,289 irrigated acres, 2,815 acres of dryland and 68,530 acres of grazing
land. In Table II, this irrigated land is broken down according to the
crops raised, acres of each, average yleld and the percent of the total
irrigated acres which each crop represents.

TABLE ITI: IRRIGATED CROPS ON 25 BROADWATER-MISSOURI DIVERSION PROJECT
FARMS, BY TOTAL ACRES OF EACH CROP, PERCENT OF TOTAL ACREAGE,
AND AVERAGE YIELD PER ACRE.

Crops Acres Percent of Total Average Yield/acre
Alfalfa L,665 502 3.3 7
Pasture 1,667 179 5 AUM
Sugar Beets 600 6.4 4.3 7
Wheat L26 4.6 38.4 Bu.
Oats Los 4.4 60.3 Bu.
Grass Hay 398 4.3 2.3 T
Feed Grain-Mix 315 3.4 60 Bu
Alfalfa-Mix 215 3.0 3o
Barley 181 1Y 43.9 Bu.
Potatoes 167 1.8 160" Puad
Summer Fallow 165 38 - -

Corn Silage &5 o3 20 i
Total 9,289 100.0

It is significant to note that alfalfa was by far the most important
irrigated crop, in terms of acres raised. It accounted for 50.2 percent of
the total irrigated acres and averaged 3.3 tons to the acre. Irrigated
pasture ranked next in number of acres, representing 17.9 percent of the
total.

If the ratio of the total acres of each irrigated crop to the total
irrigated acres, as shown in Table II, is applied to the acres being served
by the project, the estimated acreages of each project crop can be determined.

This is illustrated in Table III. Also shown are the estimated average




yields, prices received and gross income received.from each crop raised on

land served by the project.

SR TV

TABLE III. ESTIMATED TOTAL ACREAGE OF IRRIGATED CROPS ON THE BROADWATER-
MISSOURI DIVERSION PROJECT, WITH AVERAGE YIELDS, TOTAL PRO-
DUCTION, AVERAGE PRICES RECEIVED AND TOTAL VALUE BY CROPS.
Ave. Yield
Crop Acres Per Acre Total Priceé/ Gross Value
Alfalfa 7,530 3.3 T 24,849  $24.96  $620,231
Pasture 2,685 5 AUM 13,425 4.00 53,700
Sugar Beets 960 4.3 7T 13,728 12.40 170,227
Wheat 690 38.4 Bu. 26,496 1.67 hh,248
Oats 660 60.3 Bu. 39,798 .59 23,481
Grass Hay 645 2.3 7T 1,484 2k ,62 36,536
Feed Grain 510 60  Bu. 30, 600 .66 20,196
Alfalfa-Mix 450 3.5T 3875 2l,69 38,887
Barley 285 43.9 Bu. 12,512 .66 8,258
Potatoes 270 160 Bu. 43,200 2.81b/ 121,39
Summer Fallow 270 - - - - - - - - e e
Corn Silage 45 20 T 900 7.00¢/ __ 6,300
Total 15,000 $1,143,456
g/ Based on the average annual price received in 1960, as stated in

Bulletin No. 563, Prices Recelved and Paid by Montana Farmers and
Ranchers, 1958-60, Montana Agricultural Experiment Station and the
Agricultural Marketing Service, USDA, January, 1962.

Three year average price, 1956-60.

e

Price quoted by local producers.

Of the estimated 15,000 acres being served by the project, approximately
7,530 acres were in alfalfa, 2,685 acres in pasture, 960 acres in sugar beets
and the remainder in relatively small acreages of various crops, as listed in
Table TIIX.

The gross income from all crops raised on lands served by the project
is approximately $1,143,456, while the average gross income per acre is
$76.24.

the project itself, the gross value of production that would have resulted

In order to determine the primary gross income that results from

without the project, must be subtracted from the gross income figure stated
above.
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Approximately 8,000 project acres receive only supplementary water
through the project. This water assures the users of a crOp‘even/in the
driest years, thus alleviating much risk and uncertainty. Eighteen of the‘
25 water users interviewed had some other source of irrigation water.

Those, who used project water to supplement a previous supply, stated that
on the average, crop yields_were doubled as a result of the supplementary
projéct water., If, based on this statement, we reduce gross income by one-
half on these 8,000 acres, the gross income derived from the project would
be $38.12 per acre on these acres served with supplenental proJject water. 2}/

On the 7,000 acres dependent upon the projecf for its complete supply,
the gross income that would have been realized. through the best alternative
use of this land must be. determined. .

Most of the water users interviewed stated that dryland farming was not
an economic alternative on their lands being éerved by the project. The
sandy soils plus only Sporadic rainfall makes dry farming a marginal
operation. Right of the 25 users interviewed engaged in somé dry farming,
though a major-pdrtion of this .land being dry farmed is in areas of the
county more conducive to the production of dryland crops. On those acres
béing dry farmed in the area of the project, production is relatively
unstable and ylelds are con31derab1y below the county average. With very
few of these acres possessing a wheat allotment, dry farming, at its best,
is quite marginal. On this basgis, the best alternative use of these 7,000
acres 1s assumed to be grazing. Admittedly, this may not be the case for a
sméll portion of these acres, but, inasmuch as some of the 7,000 acres
yielded very little grazing prior to receiving water, it is felt that td
assume grazing as the best alternative use for the total acreage will not
be in serious error.,

 The average yield of land of similar quality, lying just above thé
ditch or for which there isn't sufflclent water, is approximately .3 AUM's

per acre. It is assumed that this would represent the average yileld of .

2}/ The net return per acre derived from this_additional water will be under-
stated somewhat, since the marginal cost of pro&uc1ng the additional
output is normally less.
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these project acres in the absence of water. Figuring an AUM at $h.OO,
'gross~income would then be approximately $1.20 per acre. The gross income
derived from the project, on these 7,000 acres, would then be $76.24 minus
$1.20 or $75.04 per acre.

The gross primary benefits, or income, derived from the project in
1961 would -then be/approximately-$830,240. This would consist of the 8,QOO
supplemental acres at $38.12 an acre, plus the 7,000 primary acres at
$75.04k an acre.

, In 1961, the net return to farm operators in the United States was
31.9 percent of gross farm income. If it is assumed that 31.9 percent of
the gross income derived from the project represents the net inconie, then
the "direct benefits" from the project in 1961 were $26k4,847.

-If the direct to indirect benefit ratio of 1 to 1.35 derived in the
Montana Btate College study jg/ by Holje, Huffman and Kraeﬁzel is used,
there -would be $357,543 of indirect local benefits created as a result of
the water project.

Another method of evaluating direct irrigation benefits, being strongly
considered, is through the changes in land values resulting from irriga-
tion. 53/

The average value of irrigated 1and; as stated by the water users,
was  $193.22 an acre compared to $51.24 for non-irrigated farm land and’

$12,03 for grazing land. The value of land should represent the capitalized
value of the net returns discounted ovér time. Wine of the 25 water users
stated that they had land comparable to their irrigated land in quality,.
but which they could not irrigate. The average value of grazing land of
similar quality was $19.06 an acre. This difference in price of approxi-
mately $174.00 an acre should then represent the capitalized value of the
net returns of the water discounted over time.

The average yield of this grazing land of similar quality was approxi-
mately .3 AUM's per acre, while the average yield reported on irrigated
pastures was approximately 5 AUM's per acre. There were some users
obtaining considerably greater yields than this. Through the use of

52/ Discussed on page 27 of this report.

§§/ J. We Milliman, land Values and Irrigation Benefits, P-1489-RC, The
Rand Corporation, Santa Monica, California, September 15, 1958.
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improved pasture mixes and proper rotation and irrigation, the average
yield could be markedly increased.

The project has made possible the production of such cash crops as
sugar bgeﬁs and pobtatoes. This has affordéd the water users an 0pportﬁnity
to increase their net returns per acre.

Risk and uncertainty have been greatly reduced as a result of the
project. On the 8,000 actres depending upon the project for supplemental
water, production has been approximately doubled. This would make the rate
of return for the money invested in this additional water very'high. Two
croﬁs of hay'can now be raised and vhere only one crop.is cut, abundant
fall feed is available. Without this additional water, the users rarely
had water for irrigation past the first o@,{gly, and. on particularly dry
years, little crop could be expgctéd, These users are now assured of a
crop even in the driest years. The project has added stability and balance
to their operations.

The price of land was affected considerably by the construction and
development of the irrigation project. Even before the project was started,
land Valués immediately increased in anticipation of increased water supply.
The availability. of water is still the pfime determinent of land values.
This is attested by the average difference of $174 an acre between irrigated
land and grazing land of egual fert;lity but. for which wabter cannot or has
not been made available.

Change in Tax Base.--From the number of .irrigated acres reported

annually in Broadwater County, very little can be determined concerning
the actual impact  of the project upon the tax base.

During the 1930's and since, ﬁany acres, having very little or no
‘water, were on the tax rolls as irrigated land. The county was subsequently
forced to take tax title to many of these acres,'and in so doing, reclassi-
fied most of them as grazing lands. As a result of these acres being
reclassified from irrigated to grazing durihg the development period of the

project, the addition of approximately 7,000 project acres to the irrigated
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tag rolls was not greatly noticed. This timely additionAof‘irrigated
acreage was of_great impértﬁnce to the county however, for without it, a
considerable reduction in the tax base would have resulted.

For 1962, the average assessed value of irrigatéd land in the county -
‘was $34.54 per acre, compared to an average assessed value OFf $11.13 for
non-irrigated tillable land, end an average assessed value of $3.42 for
.grazing land. 2&/ If it is assumed that the entire 7,000 acres of new
irrigated land was previously classified as grazing, then the average
increase to the tax base -would be.approximately $31.12 an acre, or a total °
of $217,840° A more conservative estimate would be to assume that one-
fourth of these acres were previously classified as non-irrigated tillsble
land. Based on this assumption, the increase in the tax base would améunt
to $20L,347, consisting of an average increase. of $23.41 per acre on 1,750
acres and $3l.12 per acre on the remaining,5;250 acres.

No attempt will be made t0 evaluate the indirect additions to the tax
bage, such as more farm machinery and équipment, improvements, etc. Also
as increased direct and indirect benefits are generated, the state income
tax base is broadened. _ ' - ‘

Bank Deposits.=--0On December 31, 1960,.ﬁotal.deposits,at the State Bank

of ToWnsgnd were approximateiy six and one-half -times what they were on the
same date 20 years previous. This was an increase from $4i8,086 to
$2,873,891. The actual extent to which the Broadwater-Missouri project con-
tributed to this increase cannot be determined, though everyone questioned
“concerning it felt that the project was Qf major- importance.

The bank's time deposits, demand deposits and loans outstanding for

five year intervals are shown in Table IV.

2&/ Figures obtained from Byoadwater County Asséssor.
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1930-1960, AT THE STATE BANK OF TOWNSEND, MONTANA. *

Deposits
Year Time Demand Total Loans Outstanding
1930 $ 238,689 $ 290,756 $ 529,445 $ 383,977
1935 178,59 316,785 495,377 135,340
1940 86,884 361,202 448,086 122,725
1945 232,422 1,316,997 1,549,419 48,068
1950 hot, Thh 1,724,861 2,152,605 275,376
1955 475,778 1,85k,02k 2,329,802 435,865
1960 1,034,384 1,839,507 256,407

2,873,891

" % gGource: This information was obtained through personal interviews with
~ officials of the bank.

In 1960, the bank had only $256,407 in loens outstanding. This was &
decrease of approximately 4o perbent‘from the previous five-year interval,
and. less even than the amount of ioans outstanding in 1930. This amount
could provide only a minimum of agricultural financing for such things as
operational expenses, machinery and equipment, livestock and feed.

From 1940 to 1945, demand deposits made an enormous increage from
$361,202 to $1,316,997. Time deposits also increéséd considerably, while
loans outstanding decreased. apprbximately 60 percent, from $122,725 to
$48,065, during this same five-year period.

This period also marked the first five years of project operation. It
is apparent that the water users were either getting their financing else-
where or that they were sufficiently better off, ha#ing‘need of little
credit. Some of the users stated that‘their.capital needs exceeded the
bank's loan limits, and as a result, borrowing from larger, oub=-of-towsd
banks took place. A sizable share of the agricultural credit received:
during this development period, however, was from such agencies as the
Federal Land Bank, Production Credit Associatioﬁ and the Farm Home Admine-
istration.‘ These agencies were established for the purpose of granting

long~-term, low interest agriculbural financing.
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This period was also one of war; a period of greatly increased employ-
ment, rising prices and much higher incomes. It was; ho doubt, these
factors which contributed most to the enormouS'increase in bank deposits
during the two decades preceding 1960. The direct and indirect benefits
received from the project were also increasing during this period and, no

doubt, contributed significantly to the increase in deposits.

Tevel of Living.--The concept of "level of living" refers to the | |
?ctual living conditiong of a population. It differs from the concept of
- "standard of living" which relates to the living conditions aspired to and
which are regarded as proper or desirable..éé/ '

It is the average level of current consumption and utilization of' goods
and services that is intended to be reflected in the level of living indexes,
and which constitutes fhe level of living concept.

The level of living of farm families in Broadwatef County has been
relatively favorable during the past three decades, compared to the level
of living of farm families in the state as a whole and also the nation.

This comparison is shown in Teble V.

TABIE V. AVERAGE FARM OPERATOR_LEVEL\OF LIVING INDEXES, %

1930 1940 1945 1950 1954 © 1959 a/

Broadwater Couﬁty 98 98 111 161 b/ 153 b/ 1k0 b/
Montana 76 83 107 130 149 126
United States 75 79 . 100 122 ko 200

% Source: Farm Operator Famlly Ievel of Living Indexes for Counties, U.S.
Department- of Agriculbure, May, 1952, also Statistical Pulletin -
No. 204, March, 1957, and Statlstlcal Bulletln No. 321, Septem~
ber, 1962

_g/ U. 8. County average in 1959 = lOOo

E/ Average of Broadwaﬁer, Meagher and Park Counties.

Eé/ Statistical 3ulietiﬁ No. 321, Farm QOperator. Level of Living Indexes for
Counties of the United States, 1950-59, U. 8. Departmenu of Agriculture,
September, 1962, p. O.
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The Broadwater County indexes listed for 1950-59 are an average of
Broadwater, Meagher and Park counties. For the years 1930-54, the indexes
are in terms of a 1945 base equal to 100. The 1959 indexes are in terms
of a 1959 base, where the U. S. County average equals iOO.

The favorable poeition which this county holds can be largely abbri-
buted-to the.balanced livestock program and the-increased production of
farm crops. The Broadwater-Missouri project has significantly contributed
to both of these. "

Tocal Attltude,——The majority of the water users and local people inter-

viewed expressed real satisfaction with the project. There were two or
three who felt that each water user should have only one vote, regardless
of the amount of sfock he owned, and one or two felt that the water was too
high—priced. With the exceptlon of These-few minor complaints, the general
local opinion was one of support and: pralse.

The following opinions were expressed by reputable individuals con-
cerning the project: ' '

Robert L. Hensley, President of Broadwater-Missouri Water
Users' Association. .

"By the first of July, most creeks in the area are so low
that very little irrigating can e done.' The project has
assured a crop, even on the driest years, when no crop at
all would -have been harvested without it. On the average,
I'd say yields are about double what they would be withs
out the water". :

Walter L. and Kenneth Clark, .Project Water Users.

"The value of the Valley Ranch.¥as more than doubled by
‘the Broadwater-Missouri Project."”

Jack Smith, Project Water User.

ifhe State Water Board Project is supplemental water to
my creek rights and is used on the same ¥ands, It means
the difference of raising & crop and not having a crop
in dry years. It provides ample water at reasonable
rates and is a well-uwanaged and good working project."
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Frank Hallaway, Broadwater County Assessor,

"The Broadwater-Missourli Project has contributed con-
siderably to the tax base of this county and has done
mich to stabilize the local economy.”

Sunmary and Conclusions.--1l. Irrlgatlon is of utmost jmportance to

Broadwater County and is a stabilizing factor in assuring income from the
sale of cash crops and abundant winter feed.

2. The Broadwater-Missourl Project is probsbly the most important
irrigation project in the county. It serves approximately iB,OOQ acres,
of which approximately 7,000 acres receive a primery supply and approxi-
mately 8,000 acres recelve a supplementary supply.

3. TIn 1961, the direct benefits from the project were approximatbely
$264,8L7. This would represent direct benefits of $17.66 per acre for the
acres being served by the prOJeCE- ’

4. The indirect benefits generated by the prOJect in 1961 were
approximately $357,543. This figure was derived through use of the direct
to indirect beneflt ratlo computed by Holje, Huffman and Kraenzel at
Montans State College. _'

5. The average value of irrigated project land was $193.22, while
land of similar quality and fertility but which could not be irrigated,
was $19.06. The addition of Water to lands of similar quality has increased
their value approximately $170 per acre. This difference in prlce should
represent the capitalized value of the net returns to the water discounted
over time,

6. The project has made possible the production of such éash Crops as
sugar beet and potatoes; thus affording the Watef users an opportunity to
increase their net returns per acre.

T. Risk and uncertainty have been.greatly reduced as a result of the
project. Yields have.been.approximateiy doubled in normal years on those
acres recelving a supplementary supply. In particularly dry years they
are now assured of a crop, vhereas 1ittle or no crop could have been har-

vested withouf the project water.
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8. The project has contributed considerably to the tax base of Broad-
water County.. It is assumed that one-fourth of the 7,000 acres broﬁght
under irrigation by the'project were previously classified as non-irrigated
’ tillable lands, with the remainder classified as grazing land. On this
basis, the increase in the tax base would amount to approximately $20L,347,
consisting of an average increase,of.$23.hl per acre on 1,750 acres and
$31.12 per acre on the remaining 5,250 acres. No attempt was made to
evaluate the indirect additions: to the tax base, such as more farm machinery
and equipment, improvements, etc., nor the extent to which the state income
tax base was bfoadened from the increased direct and indirect benefits.

9. The level of living of farm families in Broadwater County has been
relatively favorable during the past~three‘deéades, bompafed to the level
of living of farm families in the state as a whole and also the nation.

- 10. The majority of the water users and local people who were inter-
viewed, expressed real satisfaction with the project. With the exception
of a few minor complaints, the general local attitude was one of support

and praise.

The Ruby River Storage Project

This project consists of a dam and storage reservoir located six miles
above Alder. The réservoir has a storage capacity of 38,850 acre feet and
has a drainage area above the reservoir of 560 square miles. Additional -
storage capacity is avallable by adding flashboards in the spillway. The
reservoir covers an area totaling 1,143 acres and forms a lake three miles
long. The project was set up to furnish a full water supply for 14,000
acres of land and a supplemental supply for approximately 20,000 acres along
both the Ruby and Jeffersén River Valleys. Of this amount, 10,500 acres aré
under the Vigilante and West Bench Canals. Water for storage on the pro-
Ject is covered by a water filing on the Ruby River and its tributaries
under date of September 11, 1936.
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As in all of its Public Works Administration applications, the Board
had to certify that facilities existed to use the water on the lands of
the project.énd that no new lands Wou;dAbe irrigated. The Board was not
able:to get funds for a project such as this without so certifying. This
required the Board to provide money from its own funds to build canals when
it was later determined that sufficient facilities did not exist, If was
found that in order to supply water for a large irrigable area in the
vicinity of Alder and Sheridan that conétruction of these canals would be
necessary for proper distribution of the water. This resulted in ﬁhe con-

struction of the short Main Canal which then divides into the Vigilante and

West Bench Canals. To administer operation of-these canals, separate associ- .

‘ations were formed for each of them and will be considered later in this
report. '

This project was presented to -the Board on Auvgust 15, 1934, and thus
was one of the firsf projects of the Board,

Construction of the Dam

On October i6, 1936; the ‘State Water Conservation Board received a
Federal loan offer which called for the construcfion of an earth-filled dam
and appurténances at an gsfimated cost -of - $520,000, Of this amount,
$234,000 was to be in the form of a grant and the remainiﬁg.$236,000 as a
loan, evidenced by Water Conservation revenue bonds.

‘Blds for comstruction of the dem were received on December 19, 1936.
Tomlinson and Arkwright submitted the low bid of‘$336,56l.10 and received
the contract., They Began construction on Jahuary 11, 1937, but later ran
into finéncial difficulties which resulted in a termination of their con~-
tract on January 19, 1938. The -dam was only approkimately 80 percent com-
pleﬁe at this fime énd was in peril from high wéter._ The Board ordered its
own forces to do such work as .was deemed necessary to protect the structure.
After considerable negotiation with -the Seaboard Surety Company, the bonds-
man for the contractor, a new contract was entered into with- them for

completion of the dam. This was signed on May 4, 1938, with the‘agreement
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that the Board would withdraw the construction of the spillway from the
contract and use $24,000 of project»fundé to sponsor a Public Works Admin-
istration project to complete the spillway. : .

With the Board furnishing sponsor funds and the Public Works Adminis-
tration contributing services and materials to the extent of $105,%496.07,
the spillway was completéd. _

In 1956 a new leaf was installed in one of the gates on the outlet
works and in 1957 an expenditure of $21,000 was necessary to make repairs
0 the dam as it was discovered that considerable sloughing of the rip
rap had taken place. |

Water Users' Associlation

The Ruby River Water Users' Associlation was organized and incorporated
December 22, 1936. Sixty thousand -shares of stock at $l.00 par value were
authorized to be issued and stipulations set forth that management of the
corporation would be iﬁ“the.hands‘of Five directors. 2§/ The secretary of
the project also acts as 1ts manager. He proviées these same services for
the Vigilante, and West Bench Projects also. The cost of his services are
allocated 50 percent to Ruby Storage, 30 percent to the Vigilante Canal and
20 percent to the West Bench Canal.

Water Purchase Contracts

On its other projects the Board had made a policy of selling water to
business people, ditch companies, lessees and tenants in addition to those
who actually held title to the lands. On the original loan and grant offer
made by the govermment for this project, a requirement was made that all
water users must either own the land or have a contract to purchase and also
that they have accessible facilities for delivery of the water. Much
correspondence was necessary to get this provisibn modified to meet the

Board'é policy.

56/ - For information as bo election of directors, terms of officé, their
responsibilities, officers of the Corporation, etc., see Brcadwater-
Missouri Water Users' Assoclation, p. 37 of this report, as the by-laws
governing these corporations are primarily. the same.
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-In the signing of the contracts it was found that about 30,000 acre
feet was all that couwld be sold in the upper valley and that the before-
mentioned canals would be needed to use 16,0QO acre feet of this water.
While the Board was in the process of signing up the water, the local
- people made an application to the Reconstruction Finance Corporabion for
$100,000 td build the needed canals. The Public Works Administration had
allowed construction to proceed on this project without having the water
purchase contracts signed up. Upon recelving the application from the
local people, the Reconstruction Finance Corporation immediately forwarded
it to the Public Works Administration which in turn ordered all projects
of the Board being financed by them to be. shut down. They then charged
that the Board had been concealing facts and wrongfully certifying that
facilities for the projects were available._ It was not until Board members
had made a trip to Washington-and -got the matter straightened out that funds
were released and comnstruction again continued.

The Public Works Administration reduced the amount of bonds it would
buy from the Board‘by $71,000 since.only 30,000 acre feet of water had been
sold. They did agree, however, to purchase an additional $7,000 of bonds
for each additional 1,000 acre feet of water the Board was able to sell., It
was right at this time that the Montana Power Company was questioning the
- avallablility of sufficient water for the Broadwater-Missouri Project. Each
project was able to ald greatly in solving the other project*s problems.

It will be recalled that the Public Works Administration agreed that the
Broadwater-Missouri Project could proceed with construction if the Board
would furnish an additional 10,000 acre feet from the Ruby Storage Project.
By selling this 10,000 acre feet .of water to the Broadwater-Missouri Water
Users' Association, the Board was then able to sell the femaining $71,000
of bonds on the Ruby Project.. Funds were advanced by the Board to pay the
principal payment on this -contract for one year and also to cover the oper-
ation and maintenances charges for two years.

The Board entered into an agreement with the Reconstruction Finance
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Corporation on July 6, 1950, to remegotiate the water purchase contract .
on the project. The texrms of .the .agreement requifed of the Board as
follows: To bring legal proceedings..to énforce payments on all contracts;
to enter into conmtracts only with land owners or purchasers of land; to
request that a water commissioner be, appointed on the river each year, and
that new contracts after September .7, 1950, be for a térm of 40 years at
$.75 per acre foot éxcept where the Board bullt the new facilities. On
those facilities constructed Dby the .Board the water could continue to be
sold at $.56 per acre foot, as it had been since the beginning of the pro-
Ject. QZ/ In fulfilling this agreement. it became necessary to cancel
26,555 acre’ feet of contracts, which was.approved by.the Reconstruction
Finance Corporation on September.-T7, 1950. This left only 15,995 acre feet
in force. The amount of water sold has steadily increased since that time
and despite the cancellation of 2,285 acre feet oflcontracts in 1959 due toA
the inability to get the water through the Vigilante Canal, there is out-
standing as of June 20, 1962, 154 contracts for 24,865 acre feet.

Operation and Maintenance

Operation and maintenance -charges for the storage reservoir are admin-
istered uﬁder the Ruby River Water Users' Association. The operation and
maintenance charges are presently -$.20 per acre foot with the principal pay-
ment on the dam running $.56.per,abre-foot on the origlnal contracts. This
principal payment plus the operation ahd maintenance éharges are assessed to
the members of the Vigilante Water Users' Association and the West Bench
Canal Users' Association in addition to their charges under their own
associations,

Expenditures for the Project

To finénce the'pfbject,'the Board accepted a Loan and @Grant offer of
$520,000 from the Public Works Administration on October 22, 1936.' This

57/ .Ke'll;y, 6p. €ib., - 3k,
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agreement provided for the purchase of $286,000 in bonds and a grant of
$234,000. Inasmuch as construction was started before the water purchase
contracts were signed up, the Board was faced with considerable financial
difficulty. By the time sufficient federal funds were made available, the
Board had invested $155,000 of its own funds in contractors' construction
estimates, right of way, etc.

Before the Public Works Administration would purchase any of the bonds,
the Board had to pass a resolution that it would not withdraw from federal
funds any of the money it had spent for right of way, engineering, con-
struction, legal or administrative costs until all other costs had been
paid. As mentioned earlier, the Board also had to pass an irrepealable
resolution that it would construct the Vigilante canal. On the basis of
these resolutions, and the 30,000 acre feet of contracts that now had been
signed, the govermment purchased $215,000 in bonds on Decemter 8, 1937.

The remaining $71,000 of the bond issue was purchased on May 17, 1940, when
10,000 acre feet of water was sold to the Broadwater-Missouri project.

Following is a financial statement, as of June 30, 1960, showing

expenditures for the project and the source of these funds: §§/

P.W.A. Wo Baife
Fed. Funds Fed. Funds State Funds Total

Lands and Right of Way ¢ 82,080.63 T703.91 $ 82,78L4.54
construction Contracts:

Tomlinson & Arkwright 314,409.83 27,151.91  3%1,561.7h

Seaboard Surety Co. 58,048.58 58,048 .58
Other Construction 36,267.98 $105,496.07 78.496.97 220,261.02
Engineering 24,94k 46 19,956.92 44 ,901.38
Legal & Administrative 2,282.47 h,037.41 6,319.88
Administration Charge 12,176.31 12,176.31
Trustee Fees 1,416.61 1,416.61
Interest 549 Lk 549 . 4L

Total $520,000.00 $105,5496.07 $152,523.13 $768,019.50

58/ 3bLd., p.'39.
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The Vigilante Canal
This portion of the Ruby Project is located on the Bast side of the

valley in the Alder, Laurin and Sheridan areas. It diverts its water from
the main.diversién canal by means of a siphon across the Ruby River. The
Main Canal is .8 of a mile long and has & capacity of 210 second feet, The
Main Canal also aupplies water for the West Bench Canal Project. As
originally constructed, the Vigilante Canal.was 20.3 miles in length with
a capacity of 110 second. feet,.-terminating in the area of Sheridan. In
1955, it was exten@ed 5.5 miles and now terminates north of Sheridan at
Wisconsin Creek., Seven thousand five hundred acres can be served by this
canal, which is referred to both as the Vigilante Canal and the Bast Side
Canal. |

When it became evident that this canal would have to be constructed,
the local people made application to the Reconstruction Finance Corporation
for funds to build the canal. - Their application was denied and all Board
projects being financed by the Public Works Administration were ordered to
shut down. To meet the terms of .the Public Works Adwinistration, the Board
passed an irrepealable resolutionmcertifyiﬁg that it would build the canal.
Since the construction of.the.Ruby -Storage Project was dependent upon the
Board resolving to construct the.canals'itself; and since they are so vital
to the success of the project, they are considered integral parts of the
Ruby River Storage Project. .

Construction of -the.Canal,--On July 13, 1943, the construction of the
Vigilante Canal was authorized, the work to be car{igion by the Board's own

equipment. The Board‘then»prqceeded with construction of the caﬁal, having
it in operating shape .for the.1946. irrigation season. It was later deter-
mined that a diversion dam was needed to insure water supply for the two
canals and that a number of-turnouts should be replaced also.

A contract to build the diversion dam was let on September 1, 1949, to
Madsen Brothers in the amount of $27,518. .This contract was accepted as .

complete on March L, 1950. A contract was also awarded on September 1, 1949,
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to W. N. Cocoanaugher for the installation of turnouts. The contract was
completed on July 6, 1950'andlwas in the amounﬁ of $24,829,23.

These contracts applied to both canals and the costs were allocated
55 percent to the Vigilante. Canal and 45 percent to the West Bench Canal.

The Board avarded a contract.to the Long Construction Company for the
construction of the extension-to. the Vigilante Canal. This conbract was
in the amount of $99,800.43 and was completed. in 1955.

Water Users' Association.--On November 6, 1943, the Articles of Incor-

poration for the Vigilante Water Users' Association were filed with 25,000
shares of stock .at $1.00 par value being authorized. The articles provided
that the corporation be managed by -five directors. They work on a cooper-
ative basis with the Ruby.-Storage and West Bench Canal directors.

Water Purchase Contracts.--The project was to be financed through the

sale of 15,000-acre feet of water at $.40 an acre foot per.year. These
original contracts Wwere for a period of 40 years but since 1954%, all con-
tracts are based on a 50-year.repayment period. It was recently necessary
to céncel 2,285 acre feet of contracts and there remains outstanding, as of
June 20, 1962, 85 contracts.for 11,940 acre feet of water.

Operation and Maintenance.-~The association levied operation and main-

tenance charges of $.33 per acre foot for many years. In 1959, $.L0 was
levied and in 1960 this was increased to $.50 per acre foot. The Vigiiante
Canal's share of the operation and maintehance charges for the main canal
are included in this figure. -

Expenditures for.the Project.--Considerable difficulty was experienced

in raising funds to build this project. The Board first offered to issue
$100,000 of its bonds and finance $25,000 of them from its own funds. The
local people were unable.to find blyers for their sharé of the bonds however,
and an‘aﬁplication was subseguently made to the Public Works Administration
for the necessarj funds to build the project. This did not pfove successful
so the Board then tried to get a grant only allowance from them to build

the project. When this‘too was turned down, the Board then made'application
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to the Works Progress Administration to furnish labor and materials for the
project. This too failed to work out, as funds were never made available

to carry on the work under this program. Construction of the Canal was

finally gotten underway in 1943, with the State supplying the necessary

The following is a statement showing the expenditures under both the

original canal and the extension as of June 30, 1960: 59/

Vigilante Vigilante
Canal Extension Total

Right of Way $10,105.65 $ 5,589.15 $ 15,694.80
Construction Contracts 106,241.57 106,241.57
55 percent of cost of
Main Canal and Structures 33,059.04 33,059.04
Other construction costs

Labor 87,663.77 7,839.96 95,503.73

Materials 38,505.94 720.64 39,226.58

Equipment Hired 30,L470.55 30,470.55

Engineering and Supervision 28,149.26 17,565.72 h5,714.98

Legal and Admin. 462 .50 15.50 478.20
Total $§§8,h16.71 $137,972.54  $336,389.25
Credits by " Y

Collection, etc. 1,38%.10 1,383.10
June 30, Book Balance 187,033.61 $137,972.54  $325,000.15

The West Bench Canal

This project serves lands on the west side of the Ruby River in the
vicinity of Alder and Laurin. The West Bench Canal is 11.3 miles in length
and has a capacity of 100 second feet at its beginning. It uses the same
main canal from the Ruby River as the Vigilante Canal and was designed to
supply full irrigation to 3,000 acres. Irrigation water was first delivered
through the canal in 1945.

Construction of the Project.--The Board first agreed to build the West

Bench and Vigilante Canals in 1937 but construction was not authorized and

0

59/ Kelly, Op. Cit., p. 98.
















































































































