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An Inventory of Montana
Irrigation Projects

By R. B. TOOTELL, Extension Land Economist

Part [---Purpose and Scope of Study

It is felt that very little is known about Montana irrvigation projects.
Although the Bureau of Reclamation from time to time issues reports on
projects under its jurisdiction, little information is available for projects of
the Indian Service, irrigation districts and irrigation companies. This
bulletin giving the results of comprehensive study of Montana irrigation
projects presents information which should be of general interest, and
whieh should serve the following useful purposes:

1. Indicate those projects which offer possibilities for further settle-
ment.

2. Acquaint prospective settlers, who do not have the time and money
to visit all or a considerable part of the projects, with valuable facts about
the type of farming adapted to these areas, the yield which can be expected,
facilities for marketing, cost of water, taxes, ete,

3. Indicate projects which are in need of financial assistance and
provide data for determining the nature, extent and wmerits of these needs.

4, Determine, for distressed projects, how other projects are success-
fully meeting similar problems.

5, Awaken in the public mind a consciousness of the place which irriga-
tion projects occupy in the agricultural development of Montana.

The data incorporated in the individual project reports were obtained
largely by the survey method. Project managers or secretaries were asked
speeific questions about their respective projects. Reports of the State
Examiner were consulted to obtain financial data, These reports were
supplemented by the records of county officials who also furnished infor-
mation about taxes and tax delinquency. The State Engineer supplied much
general information. Climatic data were taken from the reports of the
United States Weather Bureau., For those projects on which a soil survey
had been made, the survey report was used as a basis for statements re-
garding soil, topography and seeped area.

To reduce to the minimum errors of omission and interpretation a copy
of each report was sent for correction and approval to the one from whom
information was originally obtained for each project. It is, therefore, felt
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that these reports give an accurate cross-section of the irrigation projects
in Montana.

No attempt has been made in this publication to analyze the problems
of the various types of irrigation projects or to make recommendations for
their solution. The author has simply presented the facts as he has found
them, providing enough details for the reader to make his own analysis and
comparisons upon which to base conclusions.

Part [I---Irrigation Districts

NATURE OF IRRIGATION DISTRICTS

An irrigation district is a legal subdivision of the state, very similar
in nature and function to a special improvement district. It is a cooperative
type of enterprise, almost entirely self-governing, whose greatest strength
lies in its power to sell bonds, issue warrants and levy taxes as a means of
providing revenue,

The irrigation district laws of this state provide that any individuals
representing a majority of both the land owners and the acreage involved
who wish to purchase, develop or improve an irrigation system may organ-
ize an irrigation district for such purposes. The advantage of such an
organization is that it permits the immediate completion of a project and
makes possible the repayment of the cost over a period of years. This is
less costly and more productive of immediate results than is the piece-meal
type of development which usually results from individual effort. Especially
is some arrangement like this necessary for the development of storage
when normal stream flow is not adequate. Individuals usually lack the
finances for such a project and it is ordinarily very uneconomical to provide
stored water for small acreages.

Each irrigation district is divided into three areas. Each of these
areas elects a commissioner, and the three commissioners manage the affairs
of the district. The commissioners must each year present to the treasurer
of the county, in which a major portion of the district lands are situated, a
list of all members of the district, giving the acreage and the assessment
levied against each owner for operation and maintenance, for payment of
interest on bonds, for bond retirement and for other purposes. The county
treasurer collects such assessments with the general taxes and keeps the
money so collected in a separate fund for the district.

The Montana statute specifies that each and every acre of land in the
district shall be assessed a like amount for distriet purposes. This is one
of the weaknesses of the present law. In any district the lands vary some-
what in crop producing capacity which in turn affects the ability of land
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owners to meet. payments. As.owners.of the poorer lands default in pay-
ment, the entire burden of district support falls on the better lands. This
has been the cause of serious delinquency in some of the districts. If at the
inception of the district, all lands were classified as to their capacity to
produce, and if the law permitted the assessing of each class of land ac-
cordingly, all land benefitted would contribute something to the support
of the district with the result that delinquency would in all cases be reduced,
and in some cases entirely eliminated.

Closely associated with the “equal payment” feature is the so-called
“planket liability” clause which specifies that all lands in the district are
jointly liable for the indebtedness of the district. So long as there is any
district indebtedness, the owners who can male payments must do so re-
gardless of the fact that they already may have paid their pro rata share
and more. While this is a desirable feature for the protection of the bond-
holders and other creditors, it works a great hardship on owners of the
better lands in a district which also includes considerable poor land. Court
decisions relative to this clause during the past two years have been con-
flicting. Out of the thought which is being given to this point, it seems
likely that a plan can be worked out whereby the interests of both the bor-
rower and the lender will be protected.

BRIEF HISTORY OF DISTRICTS

The irrigation distriet type of organization is not a new thing. Italy,
France and Spain developed neighborhood irrigation systems similar to
our districts about the middle of the nineteenth century. Utah, in 1865,
passed the first irrvigation district legislation in the United States. Calif-
ornia followed with similar legislation in 1872, but it was not until the
passage of the Wright Act of California in 1887 that the organization of
irrigation districts in this country became extensive. At the present time
all of the western states in which irrigation is practiced have irrigation
district laws embodying, with certain meodifications, the provisions of the
original Wright Act. :

The first irrigation distriet law of Montana was passed in 1907. This
delegated the creation of the district and the supervision of bond issues to
the respective boards of county commissioners. Because of certain dissatis-
faction with this arrangement, the law was amended in 1909, placing the
power to create districts and the authority to control bond issues in the’
hands of the district courts. In 1919 the state legislature created the Mon-
tana Irrigation Commission whose members were the same as those of the
Montana Railroad Commission. This Commission was to exercise super-
visory control over the creation, bonding and construetion of irrigation
districts. Districts organizing after 1919, therefore, had the option of coming
under the supervision of either the Montana Irrigation Commission or of the
district courts. Districts which were organized prior to 1919 could, by
petition, come under the jurisdiction of the commission. Thirteen districts
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Fig. 1—Investment per acre in Montana, irrigation enterprises 1890-1930.

were created in accordance with the provisions of this act before it was
repealed by the state legislature in 1929.

Montana irrigation districts have met with varying degrees of success.
Some have met all their financial obligations when due without being com-
pelled to make heavy assessments. Some have completely paid off their
indebtedness and now make only small levies to pay for operation and main-
tenance. Some have defaulted on interest and bond payments almost since
their beginning. Others have entered into financial readjustments with the
creditors, in which considerable of the indebtedness was written off. Still
others have so completely failed to meet payments that the counties in
which they are located have taken tax title to all the land in the district.
The projects which have failed should not stand as an indictment against
the irrigation district as an institution for financing and administering
rrigation projects. The inclusion of poor land, shortage of water, expensive
construction* and a false conception of the irrigation charge which the lands
could bear®* are far more responsible than is the irrigation district system

*Half the irrigation districts in Montana were created between 1919 and 1921, At that
time materials and lahor were very high, which resulted in excessive construction cost.

**During 1919 and 1920 prices of farm products were extremely high. This was considered
a permanent thing by many people and it gave the impression that irrigated lands would be
able to bear an abnormlly high water charge.
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itself. Figure 2 shows the rapid
growth of irrigation district de- 90
velopment from 1910 to 1930. This
oceurred at a time whe.n there was 80
little or no increase in the total

land irrigated, as is evident from

Figure 3. The taking over of irri- 70

gation company projects by dis- /
tricts was common during this 5o
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ACTIVE MONTANA
IRRIGATION DISTRICTS

Districts in this category have
been duly organized and have been
developed, although at present
some of them are virtually inactive,

ACRES IRRIGATED

o F

THOUSAND §

Ashley Lake District — The
Ashley lake irrigation district is

located a shorf: distan?e north and Fig, 2—Irrigation development
west of Kalispell in Xlathead 1910-1930

County. A branch line connects
Kalispell with the main line of the Great Northern Railroad at Columbia

Falls about seventeen miles away., Federal Highway No. 2 and other im-
proved roads facilitate travel by car. Xalispell with a population of 5500
is the shopping point for the project and also provides a market for con-
siderable local produce.

0
1910 1920 1930

The project has an elevation of about 3000 feet., The average frost-
free period is about 140 days and normally there is precipitation of about
17 inches. The climate is mild, with extremes in temperature, and high
winds much less frequent than east of the mountains, The soil of this
project is dark in color, being mostly a sandy loam with clay subsoil. Some
alkali has developed in the poorly drained lands. Water is stored in both
Ashley and Sedan lakes. Until 1932 the water supply has been inadequate,
but storage has been increased and this difficulty overcome,

The gross area of this project is 25,000 acres although only 1640 acres
of this have been developed and classed as irrigable. There are 26 farms
in the district, varying from 5 to 220 acres in size. Hay and small grain
crops claim most of the acreage. Yields are very satisfactory. Potatoes
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and truck crops are grown to some extent. Diversified farming is being
practiced with dairy cattle and poultry on most of the farms.

In 1909 this district was organized to take over the works previously
started by the Ashley Lake Irrigation Company. Fifty thousand dollars
was paid for the works. Four separate bond issues totalling $91,000 have
been authorized and $70,000 of this amount sold. There are at present
$31,000 in serial bonds outstanding. Warrants totalling $9258 are also
outstanding although money in the treasury and money due from land

owners outside the district is nearly equal to this warrant indebtedness.
There is considerable tax delinquency on the project at the present time.
Since the water supply has been increased it is felt that delinquency will
decrease and the projeet will be a success. The annual distriet agsessment
has averaged about $3.40 per acre in the past. Approximately $1.40 of
this has been for operation and maintenance while the remaining $2.00
went to pay interest and retire bonds. The general property tax averages
about 50 cents an acre additional. -
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The Bitter Root Group

The ten* projects of this group are concentrated in the heart of the
Bitter Root valley, Ravalli County, in western Montana. Hamilton, the
county seat, with a population of 1800 is the principal trade center for
projects in the southern part of the valley. Corvallis, with a population
of 505 lies 6 miles north of Hamilton, while Stevensville, with a population
of 691 serves the projects in the lower valley. Creameries and cheese fac-
tories are well distributed in the territory. Canning factories are located
at Hamilton and Stevensville. Missoula, the largest city in the western part
of the state, is only 25 miles from Stevensville and 50 miles from Hamilton.
A factory of the Amalgated Sugar Company is located at Missoula. A
branch of the Northern Pacific railroad extending up the valley from Mis-
soula to Darby, is within three or four miles of each project. Federal
Highway No. 93, a fine graveled thoroughfare, extends the length of the
valley. .

With its favorable climate the Bitter Root valley is one of the most
desirable parts of the state in which to live. High mountains on both sides
of the valley reduce the winds considerably. The extremes in temperature
experienced east of the continental divide, do not occur here. The average
elevation of the irrigated lands is just under 3600 feet. Although the length
of the growing season varies somewhat, it averages about 125 days. The
average annual precipitation is about 12% inches. More of this occurs in
May and June than in any other two-months period. TFifty per cent of the
rainfall actually comes during the growing season, April to September
inclusive. : ‘

Bitter Root District—The Bitter Root District includes bench lands on
the east side of the Bitter Root River, extending from a point several miles
above Hamilton to the lower valley north of Stevensville. Over such an
expanse of country there is bound to be great difference in soil varying
from a silty clay loam to a sandy loam. The subsoil is mostly sandy to
gravelly in texture although there are some areas which are underlaid with
a heavy clay subsoil. Stoniness and gravel outerops in some places preclude
cultivation, but a further classification of the lands in the district may
eliminate such areas from the irrigable acreage. However, most of the
land is tillable and is capable of producing good yields of adapted crops.
Drainage is good and trouble from seepage is negligible. Water is secured
from an extensive mountain lake and is conveyed by a large canal 72 miles
in length. The district also has built; and now maintains- in-excellent con-
dition, an extensive lateral system. 5 o . ’ 3

The district includes a gross area of inghtlyybver 25,000 acres. Of
this, 18,460 is classed as irrigable and about 15,000 acres are actually under
irrigation. There are at present 217 farms on the project averaging about

‘#Three of these are irrigation companies, further details of which are given in Part V
of this bulletin. '



12 MONTANA EXTENSION SERVICE

80 acres each., The general farming system is illustrated by the following
extract from a crop and livestock census taken on the project in 1931:

“The largest acreage was in irrigated pasture, 4,294 acres being ac-
counted for under this heading. Alfalfa hay was next with 4,149 acres. Ap-
ples occupied 1,686 acres. There were 879 acres of wheat, 682 of sugar
beets, 505 of barley, 429 of oats and a considerable acreage of clover, mixed
timothy and oat hay, potatoes, dry beans, dry peas, gardens and the following
for ecanning purposes: Cherries, beans, cabbage and peas occupying more
than 225 acres.

“There were in the district at the close of the year 1,500 beef cattle,
2,085 dairy cattle, 11,636 sheep, 3,409 hogs and 16,600 poultry.”

Alfalfa yields 21 to 8 tons in two cuttings on the average, but better
farmers obtain three cuttings and secure up to 4 tons., Sugar beets yield
12 to 14 tons, canning peas 1% tons, wheat 40 bushels, barley 50 bushels,
oats 75 bushels, seed peas 18 bushels, apples 300 boxes of marketable fruit
and cherries 4,000 lbs.

The crop value in 1931 amounted to about $21.0¢ an acre on the irrigated
land. In addition the gross livestock income was about $15.00 an acre,
This was abnormally low because of the hot dry summer and poor prices.
In 193¢ the average crop income was $31.00, while in 1929 it was $41.00 an
acre.

The district was created in 1920 to take over the irrigation system al-
ready partially developed by the Bitter Root Valley Irrigation Company.
Bonds to the extent of $600,000 were sold. Seventy-five thousand dollars
of this was used to purchase the works. Some was used to pay delinquent
debts and the balance was required to repair the eanal. Four and one-half
miles of wooden flume were replaced by earth canal, concrete approaches
were put in and the extensive syphons were repaired. It was planned to
do additional repair work over a ten-year period and pay the cost from
small annual assessments. However an unexpected break in the canal,
which cost $66,000 for immediate repair, caused a complete lack of confidence
in the project. As a result, a great deal of tax delinquency resulted and
matters went from bad to worse. In 1931 the Federal Government, realizing
the unfortunate situation of the project, loaned the district $760,000 on easy
terms with which to pay off the construetion bonds and provide working
capital. This money is to be repaid over a period of 40 years with interest
at 4 per cent.

Ravalli County has taken tax title to about 5,000 acres of land formerly
in the district. The total of delinquent payments on this land is about $20.00
an acre, The terms under which it can be purchased are very reasonable
and an attempt is being made to bring these lands back into the district
through sale to farmers. The total district assessment ig $4.00 an acre
annually, Of this, $2.50 is used to pay interest and retire the Federal loan,
while the remaining $1.50 is necessary for operation and maintenance. Taxes
on an acre basis average about 80 cents to $1.00.
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Blodgett Creek District—The Blodgett Creek District is located on the
bench northwest of Hamilton. The soils are largely derived from granite.
They are classed as coarse stony loam for the most part. The topography
is favorable to cultivation and irrigation. Water is taken directly from
Blodgett Creek, the district maintaining no lateral system. The natural
stream flow is adequate until July 15 most years. Stored water, equivalent
to about 6 acre-inches per irrigable acre, is impounded in a natural reservoir
near the source of the creek. »

The gross area of the district is 1911 acres, mnearly all of which is
being irrigated. There are 60 farms on the project which vary considerably
in size, but average from 20 to 40 acres. The system of farming is quite
intensive, with fruit, berries and garden truck being the principal cash
crops. Alfalfa cannot be grown successfully without lime but clover yields
from 2 to 8 tons per acre. Dairy cows and poultry are kept on most of the
farms. Although apples now yield about 350 boxes of marketable fruit per
acre and cherries about 4000 pounds, it is known that these yields can be
substantially increased.

In 1910 when the distriet was created a bond authorization of $25,000
was made. Only $20,000 worth of bonds were actually sold, and the last of
these were paid in 1929. The district now has no indebtedness. The assess-
ment for 1981 was 10c an acre, and future assessments are not expected
greatly to exceed this, Taxes average about $1.10 an acre.

Canyon Creek District—The Canyon Irrigation District is on the bench
just across the Bitter Root River west of Hamilton. The land in this project
has a gentle slope to the north and east, although the topography is rather
uneven. Soils, toward the upper end of the project and near the base of the
mountains, are quite stony. Those nearer the river are less stony. They
are derived from granite, are largely sandy loam in character and rather
shallow. Seepage does not occur to any extent because of the natural
drainage afforded. Water is taken from Canyon Creek. In 1931 storage was
developed in three small glacial lakes. Prior to that time some shortage of
water was experienced after the middle of July.

The gross area of the project was formerly 2490 acres., Within the
past few years 985 acres of the stomier land has reverted to the county
for tax title and is no longer considered in the district. This gives a gross
area of about 1500 acres, with 1200 classed as irrigable and approximately
1000 acres being irrigated at the present time. There are 30 farms in the
district varying in size from 5 to 260 acres. The most common size is about
20 acres. This is part of the old orchard district of the valley. Although
there are still a great many bearing apple trees, the system of farming has
become more diversified, with bexries, fruit, clover and dairy cows being
included. Yields now commonly obtained are as follows: Apples—300 boxes
of marketable fruit to the acre; cherries—38500 lbs.; clover, 2 to 3 tons in
two cuttings.

This district was created in 1910 and $20,000 worth of bonds were
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'sold. These have been retired except for $3500 which the district is pro-
testing, This is the remaining indebtedness against the 985 acres of land
‘which was removed from the district when Ravilli County took tax title
to it. The warrant indebtedness of $1700 will be retired by the end of 1933.
‘The district assessment was only 75c an acre in 1931. When the present
indebtedness is retired it is expected that an assessment of 25¢ or less an
acre will be adequate. This is possible because the district makes delivery
out of the creek, thus eliminating the necessity of a main canal or lateral
system. Taxes are about 95c an acre.

Charles Irrigation District—The Charlos project lies the farthest south
of any in the valley, being about 12 miles up the west side of the Bitter
Root River from Hamilton. The topography is rather rough and uneven.
Soils vary greatly, with rich dark loams predominating in the bottom lands,
‘and with gravelly to stony loams covering the bench lands and slopes. Be-
cause of the topography and character of the so0il, almost no seepage has
‘occurred. Water is taken from a small stream near the head of which three
small lakes provide storage. The supply is adequate except in extremely
dry years like 1931,

The gross area of the project is mow about 1000 acres of which 750
acres are actually irrigated at present. This is part of a private project
embodying several thousand acres, but when the distriect was reorganized
in 1924 the acreage was reduced to the present figures. There are 20
resident farmers on the project, each having approximately 30 acres.. The
remainder of the land belongs to non-resident owners and is in units of 10
acres. Dairying, the production of garden truck, fruits and berries form
the basis of the diversified system of farming followed. Alfalfa does not
produce well beecause of the low lime content of the soils. . Clover, which is
grown as a substitute for alfalfa, yields from 2 to 3 tons per acre. Cherries
‘average 3500 pounds per acre and MecIntosh apples about. 250 boxes of
‘marketable fruit. These yields can be materially increased by improved
‘practices. ' ‘ ’

The Charlos District was created in 1918, but no bonds were ever sold.
Warrants were issued to pay for developing the storage system. At the
present time the indebtedness is only about 80c an acre. The annual assess-
‘ment is $1.50 an acre. Taxes average about 7bc additional.

Lomo District—The Lomo Irrigation District ‘is located on “the west
bench above the Bitter Root River just northwest of Hamilton. Soils and
topography are similar to that of the Canyon Creek District on the south
and the Blodgett Creek District on the north. There are 81 farms in the
‘district, averaging from 20 to 40 acres each. The system of farming fol-
lowed and yields obtained are the same as in the Blodgett Creek District.
. This district, including 940 acres, of WhICh 750 is actually bemg 1rr1gated
‘Was created in 1923. Farmers in this distriét are those having only the
fourth water right from Blodgett Creek. The district was créated only a
a means of equally assessing all water users for the operation and main-
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tenance of the system., The ditches conveying water from the creek to
the farms were constructed about 1895. The assessment per acre for 1931
was only Be. This may be slightly increased when repairs are to be made
but it is always very low. Taxes are about 80c an acre,

Mill Creek District—The Mill Creek District is located west of Corvallis
on the bench above the Bitter Root River. Soils of the project are a coarse
gtony loam of grayish-brown color. The topography is moderately broken
and slopes gently to the north and east. Water is taken by gravity from
Mill Creek and no lateral system is maintained by the district. A reservoir
has been constructed near the source of the creek, providing sufficient water
in average years. There is some water shortage in very dry years, but
the present dam could be increased in height by about 10 feet to correct
this difficulty. The cost of this improvement would not be prohibitive.

Gross area of the district is 2224 acres of which nearly 2000 is irrigated.
There are but 12 farms on the project, A few of these contain several
hundred acres, but the average size is 80 to 100 acres. Because of the larger
size of holdings the system of farming is less intensive than that of other
projects nearby. A considerable acreage is in apple and cherry orchards
which yield an average of 350 boxes and 3000 pounds per acre respectively.
Clover is the most common hay crop, yielding about 234 tons per acre. Dairy
herds are quite common and some beef eattle and sheep are kept on a small
scale.

The district was created in 1910.. Out of an authorization of $40,000,
bonds to the extent of only $25,000 were sold. There are now $5,000 in bonds
outstanding which- will be due in 1936, The annual assessment is $1.056 an
acre, but when the indebtedness is retired in 1936 this will be reduced to
an almost negligible figure. Taxes average 95c¢ an acre.

Sunset District—The Sunset District embodies a strip of land approxi-
mately one mile wide and five miles long on the. south side of Burnt Fork
Creek. The lower end of the project extends nearly to Stevensville which
is on the east side of the Bitter Root River. Soils* of the upper part of the
project are a grayish brown stony loam of good productivity, They are
underlaid with hardpan at a depth of about 12 inches. Drainage is good
and the soil is quite productive. The soils toward the lower end are a stony
sandy loam which in many cases are too stony for cultivation. The topo-
graphy throughout is moderately even and favorable for cultivation. Water
is taken by gravity from Burnt Fork Creek, on which a supplemental storage
system is being developed. The supply will be adequate when this reservoir
is completed. The distriet has constructed and now maintains an extensive
lateral system,

The gross area of the district is 3025 acres of which 2800 is classed as
irrigable and is being irrigated at the present time. There are 70 farms
on the project. With the exception of a few large farms the average size

*Data on soils were obtained from the report of the Bureau:of Soils, U S. D. A, entitled
“Soil Survey of the Bitter Root Valley Area, Montana."
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is from 20 to 30 acres. Sugar beets have been grown in the past, with an
average yield of about 12 tons, but few or none are grown at present, The
principal crops are alfalfa, small grains and peas. Alfalfa averages 3
tons per acre; wheat, 30 bushels; barley, 50 bushels; and oats, 656 bushels,
Green peas are grown to some extent for the cannery at Stevensville, giving
an average yield of about 1% tons. Some seed peas, with an average yield
of 20 bushels, are grown. Dairy cows are the principal livestock.

The Sunset District was created in 1917 at which time a bond issue for
$20,000 was authorized and sold. There remain $17,000 in outstanding bonds,
the last of which fall due in 1948. About $7,000 in warrants are outstanding,
making the present indebtedness per acre of irrigated land about $8.50. It
will cost about $2500 to complete the storage program, so the district is
proposing a $10,000 bond issue to cover this cost and retire outstanding
warrants. The present assessment on irrigated lands is $2.00 per acre of
which 40c¢ is for interest payment and bond retirement and $1.60 operation
and maintenance. The non-irrigable lands are assessed 50c per acre, all
of which goes to the hond and interest fund. There has been very little
delinquency in payments to date. After the construction is completed and
indebtedness is retired it is thought that 50c an acre will suffice for opera-
tion and maintenance. Taxes average about 95¢ an acre,

Clinton District—The Clinton District is located about 20 miles south-
east of Missoula. The project is traversed by the main lines of the Northern
Pacific and Chicago, Milwaukee, St. Paul & Pacific railroads and by Federal
Highway No. 10, The soils are a dark colored gravelly loam. Gravel is
sufficient in some places to make cultivation difficult. No trouble is exper-
jenced with seepage. Water is taken by gravity from the Hell Gate, or
Missoula River., The supply is abundant for the present acreage. The
main ditch is 6 miles in length and no laterals were built by the district.

Of the 1000 acres included in the project of this narrow mountain
yalley, about 600 actually are irrigated. Most of the remaining acreage
under the diteh is either not cleared or is river bottom gravel with little
soil covering. There are 12 farms on the project. Half of these vary from
30 to 60 acres, while the other half average about 100 acres each. No
definite system of farming is being practiced. Alfalfa, small grain crops
and potatoes are grown. Small units of livestock add diversity to the
farming systems,

The district was created in 1919, at which time bonds for $26,000 were
sold. There are now $15,000 in outstanding bonds, Interest on these has
been paid when due and all bends maturing to date have been paid. The
annual assessment is $3.20 a year. Most of this is used for the payment
of interest and the retirement of bonds. Taxes are about $1.00 on acre.

Glen Lake District—The Glen Lake District is located immediately
north of Eureka in the Tobacco Valley of Lincoln County. The main line of
the Great Northern Railroad passes within a short distance of the project,
and loading points arve convenient. Federal Highways No. 93 and No. 2
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poth pass through the project. Eureka, with a population of 862 is the
trade center and a local market for farm products. Spokane is 222 miles
distant by rail.

The elevation is approximately 2,600 feet, the frost-free period averages
about 124 days and the annual precipitation about 14.5 inches. The soils are
rather dark in color and for the most part are a loam or gravelly loam in
texture. Topography is uneven, being broken by intermittent stream courses
and coulees. Water is diverted from Therrault Creek and stored in both
Lick Lake and Glen Lake. Extensive flumes are required tc carry the
water over the rougher parts of the project. As reorganized it is believed
that there is an ample supply of water.

There are 34 farms in the district at present and irrigable area per
farm ranges from 5 to 135 acres. A diversified system of farming is
practiced with alfalfa, small grains and potatoes being the principal crops..
Some livestock is incorporated in the farming system, but the project can-
not be classed as highly developed agriculturally,  However, with the re-
organization which has recently been made, this project seems to offer
very good possibilities. _ A

The Glen Lake district, created in 1910 included 4,300 acres of which
4,000 were considered irrigable. In 1915 and 1916 two bond issues totalling
$143,000 were sold. In 1928 two more issues for $18,500 were sold, bringing
the total up to $161,500. Of these, $125,000 were until recently outstanding
and the warrant indebtedness of the district was $14,881. During the spring
of 1932 the bondholders effected a reorganization which has vastly improved
the desirability of the project. This involved a complete cancellation of
the bonds and a writing down of the warrant indebtedness to $10,000, which
figure represents the total present indebtedness of the district. Further-
more, the area classed as irrigable has been reduced from 4,000 acres to
about 2,659 acres. The indebtedness per irrigable acre, therefore, now
stands at slightly less than $4.00. The bondholders have purchased from
Lincoln County all the land which was tax delinquent. This land is now
available for farms. The annual district assessment is $2.00 an acre, with
taxes on land about 50 cents an acre additional.

MISSOULA GROUP

Of the four* Irrigation projects which are included in this group,
all but one are located within a short distance of the city of Missoula, in
the western part of the state. Missoula, with a population of 15,000 is the
trade center for farmers of these projects. At this place is located cream-
eries, warehouses, and the beet sugar refinery of the Amalgamated Sugar
Company. The main lines of both the Northern Paeific and the Chicago,
Milwaukee, St. Paul & Pacific railroads pass within two miles of each of the

*Three of the four projects here referred to are irrigation companies, TFurther data
relative to each of these appears in Part V of this bulletin.



18 " MONTANA EXTENSION SERVICE

projects, and shipping points are frequent and convenient. An excellent systeir
of State and Federal highways makes auto travel easy at all times of thea
year, ‘ ,

The altitude at Missoula is 3223 feet, the growing season about 120
days and the annual precipitation averages 15% inches.

Missoula District—The Missoula District includes land lying immediateIy-
south and west of the city of Missoula. Soils of the project are a dark
brown loam of good productivity. The sub-soil is sufficiently porous to
provide proper drainage. Water is taken by gravity from the Missoula
River near the foot of Mount Sentinel. The supply of water ordinarily is
considered adequate, but some shortage occurred in 1931, In the fall of
1931 a well constructed log dam was placed across the river, so an abundant
future supply seems assured. The district maintains a system of laterals
as well as the main canal. There are 27 miles of ditches and laterals.

The gross area of the project is 3100 acres, all of which is actually
being irrigated. ‘There are 265 water users in the district. Although the
holdings vary from one city lot to 400 acres, the average size farm is
about 10 acres. On the small farms berries, fruits and truck crops are
grown extensively. Sugayr heets and alfalfa occupy a considerable acreage.
Three cuttings of alfalfa usually are obtained, with a total yield of about
8 tons per acre. Sugar beets yield 12 to 15 tons per acre. Dairy cows and
poultry constitute the prinecipal livestock. This is an excellent place for
one who wishes to engage in part time farming or for one who wishes to
retire on a moderate income and produce most of his living.

In 1922 the Missoula Irrigation District was formed to take over am
old partnership ditch. No bonds were sold, warrants being issued instead.
The total indebtedness of the district is $6,000 or slightly less than $2.00
per acre, payment of which is already provided for in the 1932 budget, oxx
a water charge of $2.65 per acre. General land taxes average about $2.85
per acre.

Active Districts—North Central Area

Bynum District—The Bynum District is located in northern Tetox
County. Bynum, situated on the Great Falls-Pendroy branch of the Great
Northern Railroad, is the principal shipping point on the project. Agawam,
a station on a branch of the Chicago, Milwaukee, St. Paul & Pacific railroad
serves as the shipping point for the eastern part of the project. An excel-
lent gravelled highway (U. S. No. 87) traverses the district connecting it
with Choteau, 15 miles to the south, and Great Falls, 75 miles to the south-—
east. The latter city is the best market in northern and central Montana.

The average elevation for the project is about 8,200 feet and the annual
precipitation is 14 inches. The last killing frost in the spring comes about
May 20 and in the fall the first killing frost can be expected about Sep—
tember 10, This gives a frost-free period of about 113 days. Soils of the
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project vary considerably. Topography, for the most part, is favorable for
jrrigation and the water supply is adequate, the project having a storage
reservoir of 80,000 zcre-feet capacity.

The district, created in 1920, includes 32,362 acres, of which 21,201 is
classed as irrigable. Development is recent and the acreage actually irri-
gated up to 1927 was small. This was increased to 16,000 acres, however,
in 1981. There are at present 52 farmers on the project. The farms vary
in size, but a 160-acre unit is considered desirable. Alfalfa and sweet clover
yield two tons in two cuttings, potatoes about 100 cwt., and small grains
do well. The high altitude limits the crops which can be grown success-
fully, but a rotation embodying small grains and hay is recommended. The
project is well suited to the production of feed crops for livestock because
of the large amount of range land in the vicinity.

Serial bonds to the extent of $1,000,000 bearing maturity dates from
1930 to 1955 were sold in 1922, This made an original indebtedness of about
$48.00 per acre on the land classed as irrigable. Bonds and interest coupons
due since January 1, 1931, are in default and there is considerable tax de-
linquency in the district. The annual district assessment is $4.00 per acre
of which $0.40 is for operation and maintenance, and the remainder for
interest payment and debt retirement. Taxes average 35 cents an acre
additional.

Active Districts—Northeastern Area

Upper Glendive-Fallon District—This district is located on the north
'side of the Yellowstone river below the town of Fallon. Although the
upper portion is in Prairie County, most of the project is in Dawson County.
The main line of the Northern Pacific Railroad parallels the project on the
opposite side of the river, but a bridge at Fallon makes this accessible.
The Chicago, Milwaukee, St. Paul and Pacific Railroad is about five miles
from the upper end of the project. IFederal Highway No. 10 traverses the
project. Glendive, a city of 4500 is only a short distance from the lower
end. The Holly Sugar Corporation operates a sugar beet Tactory at Sidney,
60 miles northeast.

The average elevation is 2150 feet, the frost-free period averages 126
days and the annual precipitation is 11 inches, The land is largely a gently
rolling river bottom type and readily irrigable. Soils are moderately light
in texture and are very productive, :

Water is taken from the Yellowstone River by a unique system in
that a steam pumping plant is used, which burns lignite coal mined within
a few rods of the plant. This plant was installed about 1910, but was used
very littlee, The Upper Glendive-Fallon district was created in 1920 and
the old plant was rehabilitated and brought into service. The gross area
of the district is 6120 acres of which 4210 acres are irrigable. There has
never been a complete settlement of the project, and matters have gone from
bad to worse, At present there are 23 ownerships on the project, but de-
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linquencies are heavy. The last assessment paid by a substantial number
of the farmers was in 1924, Since then only a few have paid and the plant
has not operated for the past five years. The original bond issue of $150,000
is still outstanding.

Active Districts—Central Area

Chestnut Valley District—The Chestnut Valley project is located just
south and east of Cascade on the east side of the Missouri River in Cascade
County. The Havre-Butte branch of the Great Northern railway parallels
the project on the opposite side of the river. Cascade, with a populatior»
of 400 is the shipping point. At this place is situated a large flour mill
and a creamery. Great Falls, 30 miles distant, provides a desirable market
for many farm products. Federal Highway No. 91, connecting Great Falls
and Helena, passes through Cascade.

The elevation of this project is approximately 3400 feet. The last
killing frost in the spring usually occurs about May 20 and the first killingr
frost in the fall about September 20, providing a frost-free period of ap-
proximately 120 days. The annual precipitation as recorded at Cascade
over a period of twenty years has been nearly 18 inehes, Topography is
mostly flat, broken only by old stream courses, The greater part of the
area is river bottom land, the soil of which is largely silty in texture with
occasional patches of clay. Most of the cultivated acreage is on terraces
which have a sandy to gravelly loam soil. Little actual seepage has takem
place, although the level topography of the bottom lands does not permit
proper drainage. Water is taken by gravity from the Missouri River and
the supply is adequate at all times. )

The Chesnut Valley project was constructed in the early nineties and
was operated as an irrigation company until 1920 when the present dis-
trict was created. The gross area of the project is 4500 acres of which
4000 is irrigable. At the time the district was formed, there were 3000
acres being irrigated. At present there are 40 farms on the project, varying
in size from 80 to 120 acres. Because of nearness to range, this project
seems well adapted to the growing of feed crops and the keeping of live-
stock. Dairying and general farming are practiced, particularly on the
better land. If the proposed sugar beet factory for Great Falls materializes,
this should make possible the production of beets to advantage. Alfalfa
yields about 2% tons per acre in two cuttings, beets, which have been tried
out on the project, averaged about 12 tons, potatoes yield 100 cwt. per acre,
wheat 30 bushels and barley 45 bushels per acre.

The district was originally bonded for $140,000. The lands of the
district became tax delinquent and were taken by Cascade County in 1930.
According to a recent court decision, all honded indebtedness was wiped out
when the county took title to the lands. To protect their interests, the
bond holders purchased the tax litle lands from the county and are now
managing the project. Due to the uncertainty involved in the foreclosure
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and sale of the district, a considerable acreage of the land once irrigated
has not been irrigated the last few years. When reorganization plans are
completed, the district should again become well developed agrieulturally.
‘When land is sold, the construction charge will be included in the purchase
price. Annual assessments for operation and maintenance will be 50c to
75¢ an acre and taxes about 90 cents an acre,

Judith Basin Distriet—The Judith Basin distriet is located 25 mlles
northwest of Lewistown in Fergus County. Danvers, only 2% miles dis-
tant, is a small town on the Chicago, Milwaukee, St. Paul and Pacific Rail-
way. Although Federal Highway No 87F lies 15 miles south, the project
is served by good surfaced roads. Lewistown is a good market for some
products and is the trade center of the area. Great TFalls, which is 100
miles west, is one of the best markets in the state.

The altitude of the project is approximately 3700 feet and the annual
precipitation average 16 inches. The last killing frost in the spring ocecurs
about May 12 and the first killing frost in the fall about September 20, making
a frost-free period of about 130 days. Nearly all of the land is sufficiently
smooth to make irrigation easy. The soil is a rich sandy loam that is
highly productive. Water is taken by gravity from Warm Springs Creek.
The supply is plentiful and the fact that the water is warm enhances its
value for irrigation purposes. Seepage is not a problem.

This district was created in 1919 with a gross area of 4300 acres, of
which probably 3600 are irrigable. Omnly 1500 acres of this have been con-
sistently irrigated. It is claimed that an additional 4000 acres could be put
under the ditch at a low cost. At the present time the land of the project
is held in rather large units. Alfalfa is the principal erop, with yields from
2% to 3 tons per acre, Wheat, oats and barley yield very well, and are
grown to some extent as feed crops. Some of the holdings on this project
might well be subdivided, since units of 160 acres should be a desirable size.
Because of the proximity to excellent grazing, it would seem that the farm-
ing system followed should center around the production of feed for livestock.

Of the total bond issue of $160,000, only $2000 has been paid. In ad-
dition to the $158,000 bonded indebtedness, warrants are outstanding to the
extent of $16,442, making the indebtedness per irrigable acre about $48.00.
Lands of the project have been acquired by Fergus County because of tax
delinquency. As soon as certain legal points are cleared up this project
will be either bid in by the bondholders or sold at sheriff sale to private
individuals. In either case the indebtedness will be reduced to a point which
the land can bear and it should be a desirable place for further settlement..

Active Districts—Southwestern Area

Big Hole District—This project is located just west of Wisdom in the
Big Hole Basin. It lies just at the foot of the continental divide at an
elevation of about 6,000 feet. The growing season is very short at this
high altitude, consequently, hay is about the only crop. The Basin is noted
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for its hay production and its great number of beef cattle. There is no
feasible railroad shipping point within fifty miles. Roads are fair, being the
kind which meet the needs of a range cattle country,

In 1916 the Big Hole District was created to take over the project of
the Trail Creek Water Company. The gross area was 9,522 acres, of which
8,600 were designated as irrigable. Water was taken from Trail Creek,
but the supply was entirely inadequate for the area included in the project.
Bonds tatalling $130,000 were sold and the proceeds paid to stockholders of
the Trail Creek Water Company. This proved to be a case of the bond-
holders simply buying a project, for shortly afterwards the settlers left,
paying only $1,500 on the bond principal. This leaves $128,500 in outstand-
ing bonds, which together with delinquent interest brings the total to $287,-
000. All the land in the district is tax delinquent, $11,000 in delinquent
taxes being due the county. Beaverhead County is now selling the land
for the taxes against it,

Whitehall Group

Within five miles of Whitehall there are five* irrvigation projects of
substantial size which have similar climate and marketing and transporta-
tion facilities. Whitehall, a town of around 1000 population is in Jefferson
County. The main line of the Northern Pacific railroad passes through
‘Whitehall, and the main line of the C. M. St. P. and P. has a depot
one mile south, Butte, the largest city in Montana, and an excellent
market for many farm products, is only 35 miles to the west, The
few sugar beets grown in this territory are shipped to the refinery of the
Amalgamated Sugar Company at Missoula, 160 miles distant. A cheese
factory is located at Waterloo, near the center of the project. A fine im-
proved highway (U. S. No. 10) connects Whitehall and Butte, The altitude
is approximately 4500 feet, the annual precipitation is 12 inches and the
frost-free period averages 112 days. The soil varies greatly and will be
discussed separately for each project.

Whitetail District—The Whitetail Irrigation District is located just
northwest of Whitehall. Topography is excellent on the west side of the
project but uneven on the east side. The soil is light in texture and
inclined to be stony. Water, which is obtained from a reservoir on White-
tail Creek, would be ample if the reservoir were complete.

Formation of -the district was effected in 1921 with 5000 acres of land
included. About $113,000 worth of bonds were sold from an authorized
issue of $2560,000. All of these bonds plus approximately $7,000 in warrants
are at present outstanding, Most of the bonds were issued to local people
who worked at constructing the dam. Construction was never completed.
No ditches were built by the district and some work remains to be done on
the dam. About 900 acres of land is irrigated, this being the land under

*Four of the five projects are irrigation companies, complete writeups of which appear in
Part V of this publication,
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private ditches supplied by old water rights prior to formation .of the dis-
trict. Bonds cannot be sold to complete the project and the unirrigated lands
cannot pay levies to retire present indebtedness. A plan is at present under
way to reduce the acreage of the district and devlop only the better portion
of the project, that lying west of Whitetail Creek.

Active Dlstrlcts—South Central Area

~ Big Horn-Tullock District—The Big Horn-Tullock District is located
near Big Horn, a small town 20 miles west of Hysham, in Treasure County.
This project is on a good highway (U. 8. No. 10), and is served by the main
line of the Northern Pacific Railway. Billings, the largest market in south-
central Montana, having a beet sugar refinery and good marketing facilities,
is about 70 miles west. _

The elevation is about 2700 feet and the annual precipitation averages
é_lbout 14 inches, of which a large part comes during the growing season.
The last killing frost in the spring occurs about May 1 and the first killing
frost in the fall about September 15, making an average frost-free period
of 136 days. The topography is for the most part even. The soils are
largely silty loam in character and are productive. Water is taken from the
Big Horn River, but the supply is adequate only during high water. The
original dam washed out in 1921, and since it was not replaced, there has
been sufficient water for irrigation only two years since that time.

The district was created in the fall of 1919, with a gross area of 1,697
acres and 1,050 acres classed as irrigable. It is claimed that this 1,050 acres
is not an excessive irrigable designation if the dam were rebuilt and the
water supply thus increased.

The climate is sufficiently moderate to permit the growing of beang
and sugar beets. Beets will yield an average of 13 tons per acre and beans
about 15 ewt. Alfalfa produces three cuttings, yielding about 3 tons a
year. It is thought that the project should maintain 500 acres of beets and
beans and 500 acres of alfalfa. Although grain crops yield well they should
be regarded only as feed crops. It is considered that 160 acres, two-thirds
jrrigated land, should constitute an economical unit and the system of farm-
ing should be of a diversified character.

The Big Horn-Tullock District has had financial difficulties. Origin-
ally, $75,000 worth of bonds were sold, of which very little has been repaid.
There is also a warrant indebtedness of $22,487 and a considerable load of
delinquent taxes. The total indebtedness is now $85,487 or $81 per acre of
irrigable land. Treasure County took tax title to the district in 1928 and
since then has leased it to a farmer who operates the whole thing as a unit.
Undoubtedly a readjustment will eventually be made whereby the bond-
Holders will sell out for a small part of the amount they have in the district
or else the county will sell the land at sheriff's sale for enough to satisfy
the delinquent taxes. When properly refinanced and the dam rebuilt, this
should be.a desirable location for settlers.
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Box Elder District—The Box Elder District is located 5 miles east of
Hysham, on the south side of the Yellowstone River. Water for the project
is purchased and pumped from the ditch of the Yellowstont Irrigation Dis-
triet. The supply is therefore adequate. There are 1,200 acres in the dis.
trict, of which 1,000 are irrigable. The topography is reasonably level and
the land easy to irrigate. The soil varies from a silt to a clay loam. There
are twelve farms on the project, ranging in size from 20 to 400 acres of
jrrigated land. Beets and alfalfa are the principal crops. Some beans are
grown. Considerable livestock is kept and the system of farming is quite
diversified. Beets yield about 12 tons, and alfalfa about 3 tons in as many
cuttings. Market facilities and climatiec conditions are approximately the
same as those in the Big Horn-Tullock District, previously discussed.

This district was created in the spring of 1919 and the original bond
issue was for $65,000. Thé county has taken tax title to the land and resold
it to the farmers, although some adjustment was made with the bondholders.
This eliminates all future payments for original bonded indebtedness and
the only assessments will be for aperation and maintenance unless further
construction is done. Yearly assessments will probably be around $3.00 per
acre, with a 75¢ property tax.

Columbus District—The Columbus irrigation district includes land lying
immediately adjacent to the town of Columbus in Stillwater County. The
project is traversed by the main line of the Northern Pacific Railroad and
by the Yellowstone Trail (U. S. No. 10). Since Billings is only 45 miles
distant, there is a favorable market for farm produce and the distance for
shipping sugar beets is not prohibitive,

The elevation at Columbus is approximately 3700 feet. The frost-free
period is about 125 days and the annual precipitation about 15 inches. The
land is rather rough and broken by frequent gullies. The soil is a light
colored heavy clay. Water is pumped from the Yellowstone River at a
point a few miles above Columbus.

Land now in the district was first irrigated in 1910 by water from the
Stillwater River which was piped across the Yellowstone. In 1918 this
pipe was washed out during high water. In 1919 the district was created
and a canal constructed to take water from the Yellowstone to irrigate about
1300 acres. Shortly after completion of the canal, seepage developed which
endangered the railroad right of way and which resulted in the railroad
company obtaining an injunction against the district and the discontinuance
of the use of the canal. ,

Bonds to the extent of $101,000 were sold. None of these have been
paid and interest on them is in default. No assessments have been levied since
1923 and all of the land in the district is tax delinquent. The county has
sold some of the land, but still holds most of it. Whether the project will
be rehabilitated and developed is problematical.

Cove District—The CGove Irrigation Distriet includes a long narrow strip
of land lying just below the breaks to the north of the Yellowstone River,
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The main canal beging at a point about 12 miles west of Park City in Still-
water County and extends eastward into Yellowstone County to a point about
7 miles northwest of Billings. Park City, with a population of 1000 is on the
upper end of the project; Laurel, with a population of 2,600, is one mile
south of the approximate middle, and Rillings with a population of 16,000
is only a few miles from the lower end of the district. ‘Che main line of
the Northern Pacific Railway follows the entire length, with the Chicago,
Burlington and Quincy cutting across the lower end of the project. Fre-
quent sidings and beet dumps bring shipping points close to all farms, The
Yellowstone Trail (U, 8. No, 103 a well improved highway, traverses the
upper end of the project and at no point is more than two miles distant.
Park City and Laurel provide markets for some farm products, but Billings
is the principal market. Here is loeated the large factory of the Great
Western Sugar Company, s vegelable cannery, several creameries, bean
warchouges and other facilities.  Assoefations are organized for the co-
operative marketing of beans, fambs and wool,

Elevation varies from about 3400 feet nt the west end of the district
to about 5100 feet at the Jower end. Annual precipitation averages from 13
to 14 inches, The frost-free periend varies somewhat, but averages about
130 days., Soils, for the most part, vary from a river silt to a clay loam.
There are sceasionnl euterops of Hghter soily and even gravel. The greater
part of two seetivns lying in what i known as the “cove” is very heavy soil
with a strong alkall content.  Approximately 1500 aeres has a high water
table, A survey iz contemplated soun which will defermine definitely the
acreage not suited fur irvigation. The topography is, for the most part,
favorable for irvigation.

The gross area of the district i» 5730 acres which is sl classed as
irvigable at the present time, About 4,000 aeres of this is actually irvigated,
There are approximately 100 farms in the distriet which vary in size from
G to 450 acres, ‘There fg ne “most common size” of farm. Agriculfure is
rather highly developed on the preject.  Sugar beets and beans are the
leading cash erops: adfalfn ot smwull graing are grown for feed, Consider-
‘ahle livestoek i3 kKept on the project and, in addition, eattle and sheep from
nearby ranges are wintered. A combination of feed crops produced on
these farms, with by-praducts from the beet factory are used to a consider-
able extent for fattening sheep and cattle during the winter months, Beots
vield an aversye of 15 tons, benns 156 cwt,, alfaifa 4 tons in three cuttings,
wheat 8 bushels, barley 30 bashels, and outs 60 bushels,

The Cove district was erganized in 1922 to succeed the Cove Ditch
Company. The muin diteh which takes water by gravity from the Yellow-
stone River is nearly 50 miles long,  The first twelve miles of the ditch
carry water for this distriet, plos an additional 3100 miners inches which
must be delivered free te an irvigation coapany formerly owning and
operating this part of the cannl, The length of the canal and the obligation
to deliver free this 3108 inches of water, coupled with the relatively small
acreage, makes the ecost per acre of ireigable land rather high,
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A bond issue of $200,000 was authorized and sold. These were serial
bonds bearing maturity dates from 1928 to 1951. .Of this there are now
$262,500 outstanding. Although bonds arve in default for 1931 and 1932 to
the extent of $25,000, interest payments have been made and there is no
warrant indebtedness. A program of refinancing is being considered. The
bond holders have agreed to reduce the indebtedness 30 per cent and to
accept a new issue of 4% bonds for the remainder. Delinquent taxes on
Jand in the district aggregate mearly $85,000. - Such delinquent lands will
eventually be taken by the county and resold. It is planned to ereate a
revolving fund with which these lands may be purchased and returned to
the district to bear their pro rata share of the district indebtedness. They
will then be sold to private individuals who desire to buy. The present dis-
trict assessment totals $8.00 an acre annually, Of this $3.50 is for payment
of interest on bonds, $2.25 for hond retirement, and $2.256 for operation and
maintenance. Taxes average about $1.00 an acre in addition.

Danford District—The Danford Irrigation District is located on the Clark
Fork of the Yellowstone about 8 miles southwest of Laurel in Carbon County.
A branch line of the Northern Pacific railroad extending from Laurel to
Red Lodge traverses the project. The Chicago Burlington and Quincy
Railroad parallels the Northern Pacific in the vicinity of the district. A
gravelled highway connecting with the Yellowstone Trail at Laurel facili-
tates transportation. Although Laurel provides a local market for some
products, Billings, twenty miles east is the principal market.

The elevation of the project is about 3,400 feet. Although there is no
official weather recording station within 20 miles, it is estimated that the
annual precipitation is about 13 inches and the average frost-free period
approximately 125 days. Topography is for the most part fairly even and
favorable for irrigation. The soil is generally of a silt loam although there
are occasional spots of gravel and others of very heavy soil. Drainage
has never been necessary. Water is taken from the Clark Fork by gravity
and is adequate except in very dry years.

About 1900 this project was started as the Mason Ditech Company.
Later it became the Danford Ditch Company, and in 1920 was organized as
the Danford Irrigation District. Gross and irrigable areas are both given
as 1,200 acres. Farms on the project number 21, which vary in size from
20 to 160 acres of irrigated land. Agriculture is highly developed with
beets and beans the most important crops. Beets yield an average of 12
tons, beans 15 cwt. and alfalfa, which is grown to some extent in rotation
with beets and beans, yields 4 tons in three cuttings. No great amount of
livestock is kept on the farms.

All of the $19,000 bond issue sold in 1920 has been retired and the
warrants outstanding are negligible. District assessments average $38,00
per acre while the bond issue was being repaid, but in 19381 the levy, now
only for operation and maintenance, was only 50 cents an acre. This will
. vary from year to year as improvements are necessary but it is doubtful if
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the average charge will exceed $1.00 an acre. General property taxes are
approximately $1.00 an acre more.

Hammond District—The Hammond Irrigation District lies immediately
northwest of Forsyth on the north side of the Yellowstone River in Rosebud
County. Both the Northern Pacific and the Chicago, Milwaukee, St. Paul
and Pacific railroads serve the project which is adjacent to Federal High-
way No. 10, Markets for the products grown are Forsyth, Billings and
Miles City.

Average elevation on the project is 2,500 feet and the annual precipita-
tion is around 14 inches. The frost-free period is approximately 145 days
with the last killing frost in the spring occurring about May 8 and the
first killing frost in the fall about September 30. Soils are a silt to a clay
loam and moderately productive while the topography is favorable to easy
irrigation. Some seepage has occurred but is not a serious problem at
present. The system was originally a gravity one, taking water from the
Yellowstone River. In 1927 a pumping plant was installed and is now used
entirely. The resulting supply of water is ample to meet 21l needs.

The district was created in 1920 with a gross area of 4,000 acres of
which 8,600 acres are irrigable. Practically all of this is irrigated at the
present time. There are 22 farms on the project at present and although
they vary in size the average is about 175 acres of irrigable land per farm.
Alfalfa and beets are the principal crops with beans and small grains
being grown to some extent. Alfalfa yields an average of 8% tons of hay
in three cuttings, beets 14 tons per acre, beans 12 to 15 cwt., wheat 40
bushels, barley 50 bushels and oats 60 bushels. A diversified system is
largely followed, with feed crops being fed to stock either owned by the
individual farmer or stock wintered in the valley.

At the time the district was created in 1920, $68,000 worth of bonds
were sold. In 1927 the district was refinanced and this amount reduced to
$40,000 which was covered by a refunding issue bearing longer maturity. At
this time an additional $61,000 bond issue was sold to pay for the pumping
plant and repairs. There are now bonds outstanding to the extent of
§96,500 and warrants for $10,000. This brings the indebtedness per acre
to slightly over $30.00. The district assessment at present is $4.25 an acre
of which $1.75 is for operation and maintenance, the remainder being for
interest payment and bond retirement. The district does not maintain a
lateral system but delivers water only out of the main canal. County taxes
per acre are about $1.30 additional.

Lockwood District—The Lockwood Irrigation District is located im-
mediately southeast of Billings on the south side of the Yellowstone River
in Yellowstone County. The project is served by both the Northern Pacific
and the Chicago Burlington and Quincy Railroads., Although Billings is
the shipping point for most products, the station of Lockwood accommodates
the lower part of the project. Roads leading to Billings, and there joining
the Yellowstone Trail, are gravelled and are well maintained. The factory
of the Great Western Sugar Company, located at Billings, takes all beets
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grown on the project. In addition to farm produce actually consumed in
Billings, this city of 16,000 population has located in it a plant for canning
a variety of vegetables, several creameries and other processing plants. Co-
operative organizations have been formed to market beans, wool, lambs
and other farm produets.

The altitude of this project is about 3100 feet and the annual precipita-
tion averages 14 inches. In the spring the last killing frost can be expected
about May 10 and the first killing frost in the fall about September 20,
allowing a frost-free period of approximately 135 days. Topography is
favorable to irrigation. The soil is a brown loam of high productivity.
Seepage is not a problem, nor is it likely to develop. Water is pumped
from a secondary channel of the Yellowstone River into two ditches, one

requiring a 60-foot lift and the other a 100-foot lift. Some difficulty is .

experienced in getting an adequate water supply when the river is low,
_ but this is being overcome by diverting more water into the chanmel from

which water is pumped. There are 2600 acres in this project, all of which
is irvigated, Farms vary in size from 8 to 120 acres. There are 50 farms
jn the district. Agriculture on this project is highly developed and a rather
intensive system of farming is followed. Sugar beets are the principal crop,
with beans being grown to some extent. Truck gardening is common. Few
small grain crops are grown except as they fit well into a rotation system.
Alfalfa is grown as one means of keeping up the productivity of the land.
Some dairying is carried on and, in winter, feeding of beef cattle and sheep
from adjacent ranges is made possible because of the nearness to the sugar
factory where beet by-products are readily obtained to supplement farm
grown feeds. )

The Lockwood District was created in 1918. There have been several
bond issues, the last of which was sold in 1930, bringing the total to
$102,000. At the present time there are $31,600 in bonds and $42,000 in
warrants outstanding. A large part of the warrants were issued to pay
for electric power, and have not been discounted by the power company.
The district started defaulting on bonds in 1929 and to date $16,500 are
in default. However, interest on honds has been paid up to date. A
plan is now under way to issue approximately $80,000 worth of 6% sem-
annual bonds which will be exchanged for present bonds and warrants
outstanding. This will simply extend the time of payment and provide
a method of payment which will result in no loss to the creditors but
will ease the load on the water users to a point which it is believed they
can bear. The district has built up a revolving fund of $2500 which is
used to purchase delinquent lands. Five hundred acres have been so pur-
chased and this land is being rented on a cash basis. The total annual
charge per acre averages $8.00. Of this $1.50 is for payment of interest and
bond retirement. The remainder is for retiring registered warrants and
for operation and maintenance. The pumping cost, included above, has

averaged slightly more than $3.00 an acre during the past ten years. Taxes’

average approximately $1.00 an acre in addition.
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North Sanders District—The North Sanders district lies immediately
north and east of Hysham and includes a gross area of 5,000 acres lying
north of the Yellowstone River. Water is taken from the Yellowstone River,
but the gravity ditch is effective only during high water. A pumping plant
would be necessary to serve the 3,500 acres classed as irrigable.

Topography is fairly even, although the soil is rather heavy in character,
being best suited to the production of hay. No extensive irrigation has been
done since 1925 and at the present time Treasure county has taken title
to nearly the entire acreage. The original bond issue was for $100,000,
which was refunded in 1925 and increased to $155,000. No interest or prin-
cipal has been paid on the bonds.

This project is adjacent to a vast avea of grazing land on the north
which would make it very desirable for the production of hay. It should
be possible to purchase the project either from the bondholders or from
the county at a price which would enable it to be rehabilitated and operated
on a paying basis,

Red Lodge-Rosebud District—This district is located in Carbon County,
and lies about 6 miles northwest of Red Lodge, the county seat. A branch
line of the Northern Pacific Railroad connects Red Lodge with the main
line at Laurel. Surfaced highways make this project readily accessible by
auto. Billings is only 50 miles distant.

The average altitude is slightly more than 5,000 feet. At this altitude
the last killing frost in the spring occurs about June 8th and the first
killing frost in the fall comes about September 5th making an average
growing season of approximately 89 days. The annual precipitation is
given by the Weather Bureau as 19.24 inches. The topography is rough
which makes irrigation difficult in many places. For the most part the
soil is a dark loam which is easy to work when not too stony, and is very
productive of crops requiring a short growing season. Drainage has not
been a problem up to the present time and the topography of the area
probably will prevent it ever being serious. Water is taken by gravity
from East Rosebud Creek and the supply is considered ample for all probable
needs. ‘

The district was created in the fall of 1920. Approximately 20,000
acres are included as the gross area of the distriet while the acreage con-
sidered irrigable was 9,758 acres. It is planned, however, to reduce the
claimed irrigable acreage to 5,500 in the near future., There are 91 farms
at the present time and although they vary somewhat in acreage, the
average irrigable land per farm is about 60 acres. Only about 1,000 acres
per year have been irrigated up to the present time.

The high altitude and short growing season limits the erops which can
be successfully grown. Alfalfa hay, in two cuttings, yields from 2 to 2%
tons per acre on the average. Timothy and clover hay yield about the
same. Soft wheats are grown to some extent and yields of 40 to 50
bushels are rather common. The hard wheats yield much less and are not
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grown in quantity. Seed peas and canning peas are a possibility but are
grown to no great extent. Because of the high altitude and erop limitations
this project seems best adapted to the production of hay and feed crops
with keeping of sufficient livestock to consume these feeds, This is a
desirable system also because of the excellent grazing lands mnearby.

The financial history of the Red Lodge-Rosebud project has not been
a bright one. A total of $418,000 worth of bonds were sold, none of which
have been paid. Interest on these bonds has been in default since July 1,
1927. In addition there is a warrant indebtedness of nearly $22,000 against
the district. On the basis of 9,758 acres originally classed as irrigable, this
is an indebtedness of nearly $45 an acre. District assessments for the past
few years have averaged about $4.50 per acre and the taxes about $1.25
per acre on the irrigated land. This is clearly too heavy a burden for
lands at this altitude and explains the fact that nearly all the land in the
distriet is subject to tax sale by the county.

At the present time arrangements are being made to refinance the
district. The area classed as irrigable will be reduced to 5,500 acres and
the bondholders will write off a sufficient amount to make payment of
the refunding bonds commensurate with the income producing power of
the land,

Victory Distriect—The Victory District includes land on the west side
of the Big Horn River and just above its junction with the Yellowstone
River in Yellowstone County. The main line of the Northern Pacific Rail-
way and the Yellowstone Trail (U. S. No. 10), pass within a short distance
of the lower end of the project.

An average elevation of 2800 feet obtains on the project. The frost-
free period is usuwally about 185 days and the normal precipitation is about
14 inches. The soil is primarily a silt loam, which is reasonably produc-
tive. Water is taken by gravity from the Big Horn River. A great deal
of difficulty has been experienced with “silting” of the ditches. As a result
it has not been possible to irrigate more than a few hundred acres in the last
few years. The topography is flat and it is felt that drainage would be a
serious problem if the water supply were ever adequate to thoroughly
irrigate all the land in the project.

The district was created in 1919 and the canal and works of an irriga-
tion company were purchased. Some land not formerly irrigated was
taken into the district and an attempt was made to put it under irrigation.
The gross area is 3000 acres with 2800 acres being designated as irrigable.
Nothing has been paid on the original bhond issue of $52,000. Assessments
have not been made since 1928 and nearly all the land is tax delinquent.
There are twelve farmers in the district, but most of these are renters.

Active Districts—Southeastern Area

Buffalo Rapids District — The Buffalo Rapids Irrigation District is
located on the north side of the Yellowstone River about 20 miles below
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Miles City in Custer County. The main line of the Chicago, Milwaukee, St.
‘Paul and Pacific Railroad runs the length of the project. Kinsey, a small
town, is the shipping point. U. S. Highway No. 10 parallels the project on
the opposite side of the river.

The altitude of this project is about 2,300 feet and the average annual
precipitation slightly above 13 inches. The last killing frost in the spring
occurs around May 10 and the first killing frost in the fall toward the
end of September, allowing a frost-free period of approximately 140 days.
The topography is quite level. Soils vary considerably but are predomin-
antly heavy in texture. Water is taken by gravity from the Yellowstone
but can be obtained only during high water. Either a new headgate will
have to be built or a pumping plant installed to insure the necessary
supply.

Creation of the district was effected in 1918. The gross area is 4,000
acres with 3,700 originally classed as irrigable. It is understood that the
area now considered of an irrigable nature is 8,200 acres. Development
Las never proceeded very far because of water shortage. There were never
more than 10 farms under the ditch, and at present there are only 8. Alfalfa
should be the main crop because of the local demand for hay from stockmen
in the surrounding country. The yield of alfalfa is about two tons in as
many cuttings, when water is adequate. A farm of 160 acres is considered
about the proper unit. ) '

A total bond issue of $123,500 was authorized and sold. None of the
issue has been repaid, and interest on bonds have not been paid the past
five or six years. Nearly all the land of the distriect is delinquent and
subject to tax title or actually has been taken by the county. At present
a representative of the bond-holders is cooperating with the county offi-
cials in an attempt to rehabilitate the district.

Cartersville District—The Cartersville District begins just east of
TForsyth in Rosebud County and extends down the north bank of the Yellow-
stone River about 15 miles. It is traversed by the Chicago, Milwaukee,
St. Paul and Pacific Railroad which has sidings from 3 to 6 miles apart.
The main line of the Northern Pacific Railroad parallels the project on the
south side of the river. U. S. Highway No. 10 connects the project with
Miles City on the east at a distance of about 36 miles and with Billings
on the west at a distance of about 120 miles. Sugar beets are shipped
over the Northern Pacific to Sidney which is about 200 miles distant.

The altitude here is 2,500 feet and the annual precipitation about 14
inches. The last killing frost in the spring usually occurs about May 8
and the first killing frost in the fall about September 30, allowing a frost-
free period of approximately 145 days. Topography is uniform and the soils
are largely a river silt of good production capacity. Water is taken by a
gravity ditch from the Yellowstone River. The supply is normally ade-
quate, although in 1931 a pump was installed for a short time to keep up
the flow. No difficulty is experienced with seepage.
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Gross area of the district is 12,000 acres of which nearly 8,000 acres
are classed as irrigable. About 6,000 acres are being irrigated at the present
time. Farms vary in size mostly between 80 and 160 acres. Alfalfa, sugar
beets, beans and small grains for feed are the principal crops. Yields
average as follows: Alfalfa, 8 tons in 3 cuttings; beets, 15 tons, beans 15
cwt.; Wheat, 40 bushels; barley, 50 bushels; oats, 60 bushels.

Corn is grown to some extent, giving a yield of 50 to 60 bushels. A
combination of crops are grown in most cases with the feed crops being
sold largely to cattle and sheep ranches operating nearby.

When the Cartersville District was created in 1909, bonds were sold to
the extent of $335,000. At the present time the indebtedness of the district
is represented by outstanding bonds to the extent of $320,000 or $40.00 per
acre of irrigable land. It is understood that in 1927 the bondholders took
a rather substantial loss when they accepted an issue of refunding bonds.
The district assessment in 1931 was $3.40 of which $1.00 was for operation
and maintenance, General property tax is an additional 75 cents per acre
on an average.

Tongue and Yellowstone District—The Tongue and Yellowstone District
includes land lying on the east side of Tongue River and south of the Yellow-
stone River adjacent to Miles City in Custer County. Miles City, with a
population of 7,500 is the shipping point and principal local market. Sugar
beets from this territory are shipped to the refinery of the Holly Sugar
Corporation at Sidney 150 miles distant. The main lines of both the North-
ern Pacific and the Chicago, Milwaukee, St, Paul and Pacific railroads serve
the project and Federal Highway No. 10 parallels the railroads, providing
excellent transportation facilities.

The average elevation is about 2400 feet and the annual precipitation
approximately 13 inches. The frost-free period averages about 140 days.
Soils are light brown in color and vary from a silt loam to a clay loam.
Topography is favorable for irrigation. Water is taken by gravity from the
Tongue River about 13 miles above Miles City. The supply is short during
dry years and late in the irrigation season. Seepage has not occurred to
any great extent.

A gross area of 11,155 acres is included in the project. Of this, 9700
acres is irrigable, and most of this is being irrigated at present. There
are about 140 farms on the project, averaging from 60 to 80 acres in size.
No definite system of farming is followed although alfalfa, sugar beets and
small grain are the leading crops. Some beans, potatoes and corn are also
grown. Yields obtained are as follows: Alfalfa, 2 tons in two cuttings;
beets, 12 tons; beans, 20 bushels; potatoes, 200 bushels; corn, 80 bushels;
wheat, 30 bushels, barley, 45 bushels. Some dairying is being carried on
to supply local needs. Many beef cattle from adjacent ranges are wintered
on the project.

The district after its creation in 1911 purchased the canal and rights
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of the Miles City Canal and Irrigation Company. The original bond issue
in 1915 was for $195,000. Another issue of $40,000 was sold in 1920. At
present there are outstanding $144,000 of these bonds, the last of which
fall due in 1945. This is an average indebtedness of less than $15.00 per
irrigable acre. The annual assessment is $3.00 per acre which covers
interest, bond retirement and maintenance and operation. Taxes are about
g5c an acre. Tax delinquency is very slight and all obligations of the dis-
trict are met as they occur.

Yellowstone District—The Yellowstone District hegins a short distance
east of Hysham and extends on the south side of the Yellowstone River
to a point 7 miles west of Forsyth in Rosebud County. The main line
of the Northern Pacific and U. 8. Highway No. 10 traverse the project,
making it readily accessible to Forsyth, Miles City and Billings, the prin-
cipal markets in southeastern Montana.

The average elevation of this project is 2,600 feet and the annual pre-
cipitation about 14 inches. The last killing frost in the spring usually
oceurs around May 8 and the first killing frost in the Tall about September
30, thus giving a growing season of approximately 145 days. Soil is largely
a silty to a sandy loam with occasional heavy spots. The topography is
favorable to irrigation. Some seepage has occurred and some tile drainage
has been used. Water is taken by gravity from the Yellowstone River
and distributed from a main ditch 30 miles in length. Since a dam was
put in the river at point of diversion in 1929 there hag been an ample sup-
ply of water.

There are 60 farms on the project ranging from 80 to 400 acres in
cize. Principal crops are alfalfa, beets and beans with small grains grown
largely for feed. Yields are as follows: alfalfa hay, 3 to 5 tons in 3 cut-
tings; beets, 12 to 18 tons; beans, 13 to 16 cwt.; wheat, around 45 bushels;
barley, 50 bushels; oats, 65 bushels. Although there is much livestock kept
on the project, considerable feed is sold to stockmen who come into the
valley to winter.

Gross area of the project is 10,000 acres with 7,500 classed as irrigable.
The district was created in 1909, at which time a hond issue of $250,000 was
authorized and sold. A second issue was for $150,000. In 1928 the bond-
holders agreed to a readjustment which left the total indebtedness at $350,-
000. the new bonds which were issued for this amount do not mature until
1940, but it is believed that these will have to be taken up by a refunding
issue of serial bonds. There is also at present a warrant indebtedness of
$15,000 which was used to meet coupon payments on bonds. The indebted-
ness per acre of irrigable land is, therefore, nearly $49.00. District assess-
ments are $5.60 per acre annually of which $1.50 is for operation and main-
tenance. The distriet does not maintain a lateral system but delivers water
only out of the main canal. The property tax averages about $1.20 per acre
in addition.
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DISTRICTS CREATED BUT NOT DEVELOPED

Districts given this classification have been duly organized, but no
canal or storage development has taken place. Several of these, however,
have sold bonds or contracted considerable warrant indebtedness to pay
for engineering studies.

Undeveloped Districts—Northwestern Area

DeSmet District—The DeSmet District was created in 1919 with a view
to providing irrigation water for about 3000 acres of land northwest of
Missoula. The project, which probably would have entailed some pumping
was considered unfeasible and abandoned. No bonds were sold and only
one district assessment was made. This latter was to pay for engineering
investigation.

Talley Lake Distriect—The Talley Lake District, located about ten miles
north of Kalispell, was created in 1919. Seven thousand acres were included
most of which were considered irrigable. It was planned to build a dam and
store water in Talley lake. No construction work was done and the distriet
was dissolved in 1928.

Trout Creek Basin District—The Trout Creek Basin District, located
some 10 miles southwest of Phillipshurg, in Granite County, was created in
1924, An area of 2,090 acres was included, of which 1,796 were classed as
irrigable. Bonds for $35,000 were authorized, but none sold. No develop-
ment was done and the project has been abandoned.

Undeveloped Districts—North Central Area

Cut Bank District—The Cut Bank District, located immediately north
of the town of Cut Bank in Glacier County, was created in 1920. An area
of 17,322 acres was included, of which about 11,000 acres was considered
irvigable. It was proposed that water for irrvigation be obtained by the
extension of a government canal on the Blackfoot Indian Reservation to
the west.

Warrants, of which there are still several hundred dollars worth out-
standing, were issued to pay for preliminary surveys, but no bonds were
ever issued, Construction work was never started.

Toole County District—The Toole County District includes 286,000
acres of land lying north of the Marias River and largely north and east
of Shelby in Toole County. Plans called for the irrigating of 200,000 acres
by means of water diverted from the Marias River and its tributarvies supple-
mented by storage in four reservoirs, The engineers report showed the
cost of the project would be $12,000,000 and it was considered unfeasible.

The district was created in 1919. Three years later a bond issue of
$238,000 was authorized and sold. All of this issue was used to pay the
cost of engineering work and promotion. No construction was undertaken.
To date there are $111,625 in bonds outstanding,
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Undeveloped District—Northeastern Area

Brockway District—The Brockway Irrigation District was created in
1919. It was proposed to irrigate a long narrow strip of land lying on the
south and east of the Redwater River above Brockway. The area irrigable
in this project is 2,740 acres. Water for the project was to consist of flood
water that could be stored in reservoirs along the Redwater River and
Duck and Ash Creeks during the spring months., A field report of the
project was made by the Montana Irrigation Commission, but no bonds were
sold and no construetion done.

Undeveloped Districts—Central Area

Broadwater District—The Broadwater Irrigation District, located in
Broadwater County, was created in 1918, It was proposed that an area
of between 8000 and 10,000 acres lying on the cast side of the Missouri
River and extending from Toston to a line due east of Winston be irrigated.
The estimated per acre cost was $32.00, No bonds were sold and the
district was dissolved in 1920,

Crow Creck District—The Crow Creek District lies immediately west
of Toston in Broadwater County, There was included in the distriet 52,273
acres of land, of which 40,000 was designated as irrvigable. Water was to
be taken out of the Jefferson River and conveyed a long distance at great
expense. DBonds to the extent of $29,000 were soll to pay for survey work
but no comnstruction was ever attempted. At the end of cleven years there
are still $206,000 of the bonds outstanding and a warrant indebtedness of
$7,736. Although the per acre indebtedness is relatively small, it has been
such a burden on these unproductive lands that it has resulted in a great
deal of tax delinquency the last few years.

Franklin District—The Franklin District includes about 82,276 acves
of land adjacent to Franklin in Golden Valley County. Of this amount,
22,570 acres are considered irrigable. Storage was to have been developed
to supplement the normal flow of Careless, Roberts and Swimming Woman
Creeks, The project was considered feasible but at present intevest is centered
more upon the development of this water for irrigation in the Musselshell
Valley.

In 1921 the district was created, and in 1923 a bond issue of $39,G85
was authorized and sold, This money was used to pay legal and engineering
costs. There are at present $29,185 of these honds outstanding.

Harlowtown-DuRand Distriet—The Harlowtown-DuRand Distriet includes
bench lands lying north of Harlowtown in Wheatland County. Approxi-
mately 30,000 acres are included in the distriet, of which nearly 28,000 acres
are considered irrigable, Although there is an abundance of good irvigable
land, the water supply is not sufficient. The engineering plan made in
1920 called for the construction of storage reservoirs on both the north
and south forks of the Musselshell River and on some of its tributaries.
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This development, it was assumed, would provide water for irrigating about
16,000 acres. Nearly half the cost of the project was estimated to be for
storage development.

The district was created in 1921, but no bonds were sold and no con-
struction undertaken. Although the project is feasible from an engineering
standpoint, it will not be economically feasible until prices for agricultural
products considerably exceed their average for the past decade.

Helena District—The Helena Irrigation District in Lewis & Clark County
was created in 1920. It was proposed that about 16,000 acres of land in the
vicinity of East Helena be irrigated by this project. Water was to be
pumped from Lake Helena, with an average lift of 180 feet. The return to
be derived from the land did not warrant the cost, so no bonds were sold
and the projeet was given up.

Toston District—The Toston Irrigation District embodies an area of
5000 acres lying just east and north of Toston, in Broadwater County. The
district was created in 1920 and it was planned to pump water from the
Missouri River above Toston. No construction work was done and the
slight indebtedness incurred to pay for surveying has been discharged. The
district is now in the process of being dissolved.

Ulm District—The Ulm Distriet includes 17,200 acres of land on the
west side of the Missouri River between Riverdale and Ulm in Cascade
County. The district was created in 1920 and the engineer’s report issued
the same year. Plans were submitted for irrigating 12,150 acres. Due to
the slight fall of the river in this vicinity it is not possible to irrigate the
lands of this project by gravity, so it was proposed that two pumping
stations be installed in the vicinity of Riverdale to lift the water from the
Missouri. The main lift would be about 50 feet with several auxiliary lifts
in addition, bringing the average up to 78 feet. Engineers estimates placed
the total construction cost at $60.48 an acre, which included $12.21 for
drainage. Operation and maintenance was estimated at $7.86 and aecre.

In 1920 an $800,000 bond issue was authorized, but only $50,000 of
this was sold, The money was used to pay for engineering and administra-
tion.

Valley View District—The Valley View District is located on the bench
just north of Three Forks, in Broadwater County. It was created in 1920
and embodied an area of 2,604 acres. A survey was made, and indebtedness
contracted but never paid, totalled $2,865. No construction work was done.
Broadwater County has taken tax title to most of the land. It is question-
able if this project will ever be developed unless a very substantial demand
develops for irrigated land.

Woeds Gulch District—This distriet, located about ten miles west of
White Sulphur Springs in Meagher County, was created in 1920. It was pro-
posed that storage be developed on Woods Gulch and Little Birch Creeks,
which would make possible the irrigating of 900 acres. The project was
declared unfeasible and the distriet disolved.
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Undeveloped Districts—Southwestern Area

East Beneh District—This district was created in 1922. The area to be
jrrigated is bench land lying east of the Beaverhead River and extending
from a point seven miles above Dillon to the houndary line between Beaver-
head and Madison counties. A gross area of approximately 25,000 acres is
included, of which nearly 14,000 acres are designated as irvigable., Water
would be taken by gravity from the Beaverhead River and some storage
would be involved. The engineering report indicates that the project is
feasible but no bonds have been sold and no construction undertaken. It is
proposed to keep the distriet intact until such time as conditions are more
favorable for development.

Madison Valley Distriet—The Madison Valley district was created in
1916 for the purpose of placing under irrigation about 1,900 acres of bench
land on the west side of the Madison River between Ennis and McAllister.
No development was undertaken by the distriet organization. In 1919 the
land owners formed the West Side Canal Company which developed the
project.

South Bench Distriet—The South Bench distriet organized in 1922, in-
cludes about 21,000 acres of bench land south of Three Torks in Gallatin
and Madison Counties. Appriximately 15,000 acres were to be made irri-
gable by the storage of water in Norwegian and Willow Creeks. The con-
struction cost per acre was estimated at $56.47, with an annual operation
and maintenance cost of $1.00. Although the land included in the district
is productive, it was felt that the project would not be justified under prices
for agricultural products obtaining in 1922.

Undeveloped Districts—South Central Area

Bracket Creek District—The Bracket Creek District, located some 10
miles north of Livingston, was created in the year 1920, At that time there
was strong sentiment favoring the development of irrigation in Montana.
A fine natural storage site prompted the ereation of this district but feas-
ibility studies showed that the area to be benefited was too small and the
so0il not of sufficient high quality to bear the costs. The engineer reported
adversely on the project and it was not undertaken. No financial obliga-
tion was assumed by the people of the district.

East Side District—The East Side district is located in the vieinity of
Belfry in southern Carbon County. Gross area of the distriet is 13,348
acres and the irrigable area is 7,104 acres. Water was to be taken by gravity
from the Clark Fork River and carried through the old Wills Diteh which
it was planned to enlarge and extend. The district was created in 1920, and
in 1921 a bond issue of $460,000 was authorized. None of the issue was
sold, and no development took place. No financial obligations are outstand-
ing.

Grey Cliff Distriet—The Grey Cliff District, beginning about 7 miles
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east of Big Timber and extending approximately 7 miles down the Yellow-
stone, is on the south side of the river. The district was ereated in 1923
and eontained 2,100 acres clagsed as irrigable, Water, of which there was an
adequate supply, would have been taken from the Boulder River. In the
neighborhood of $3,500 was spent in making engineering studies and pre-
liminary work but no bonds were sold and the district has been formally
dissolved. If the price situation were to become greatly improved, this
project might be revived and a pumping plant installed. It is estimated
that the vost would be upwards of $70,000. The topography is excellent
and soils of fair quality, but it is understood that this would be considered
primarily a hay and livestock undertaking.

Hysham District—The Hysham distriet, consists of a strip of land
6 miles long and approximately 2 miles wide, swrounding the city of
Hysham. The distriet was created in 1913, with a gross arca of 7,600 acres
of which 6,400 would be irrigable. No development has taken place on the
project, although a $300,000 bond issue was once authovized. This would
have to be a pumping project, taking water from the Yellowstone in two
lifts of 70 and 95 feet respectively. Plans were not completed becanse the
power company has no line to Hysham at present,

Topography, soil and climate ave favorable on this project. It is estim-
ated that it could he completed now at a cost of $220,000, or a cost per irvi-
gable acre of about $34.00. It is unlikely that the project will be developed,
however, until the price for agricultural products is much more favorable,

Joliet and White Horse Bench District—This district, created in 1019,
embodies a gross area of 13,000 acves lying between Joliet and the Yellow-
stone River in northern Carbon County. The area is made up largely of
rolling bench lands, well adapted to irrigation. The net irrigable area is
8,000 acres. It was proposed to use the spring flood waters of Red Lodge
and Rock Crecks and the East Roscbud River, supplemented by a storage
of about 10,000 acre feet, The project was reported upon favorably by the
engineers but the residents of the district decided to delay construction
until costs were lower. The drop in agricultural prices which vary shortly
occurred discouraged further consideration of the projeet. A levy of 15
cents an acre was made to pay for engineering determinations which was
“he only financial obligation incurred.

Upper Yellowstone District—The Upper Yellowstone district, located
pproximately 15 miles up the Yellowstone River south and west of Living-
ton, wag created in 1920, Slightly less than 4,000 acres were included in
che project. Water was to be taken by gravity from the Yellowstone River

and the estimated cost of construction was only about $20.00 per acre. Bonds
to the extent of $75,000 were authorized, but none sold. It is understood
that about 4 mile of ditch was constructed before the project was abandoned.

Undeveloped Districts—Southeastern Area
Highland Park District—The Highland Park District was ereated in
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1920, contemplating the irrigation of a large acreage of bench land south
of the Yellowstone River and lying immediately south and east of Forsyth
in Rosebud County. Water would have been pumped from the Yellowstone,
but the lift would have been very great. Assessments were levied to pay
for preliminary surveys, but the prOJect was declared impractical and

.abandoned.

DISTRICTS PETITIONED BUT NEVER CREATED

A number of communities which have gone through the p] ’edu1e of
petiticning to have an irrigation district created, have gone Ao further.
Adverse engineering reports, insufficient finances or general lack of interest
are responsible. Such proposed projects are here given brief consideration.

I Districts Not Created—Northwestern Arvea

Cooper’s Lake District—Boundaries of the proposed Cooper’s Lake Dis-
trict included about 20,000 acres of land known as the “Kleinschmidt Flat,”
located in the Blackfoot Valley in northern Powell County. Water was to
be diverted from the north fork of the Blackfoot river into Cooper’s Lake,
where it would be stored. From here it would be distributed by gravity
during the summer season. The first petition filed in 1919, was irregular,
but a new one was never filed.

Frenchtown Valley District—The petition of this district was filed with
the commission in 1919. This called for the inclusion of 8000 acres in the
Frenchtown Valley about 15 miles west and north of Missoula, Water was
to be taken by gravity from the Clark’s Fork of the Columbia River. Pre-
liminary field work was done by a local engineer who estimated the cost
per acre would be about $25.00. The petition was not regular and nothing
further was done.

Nine Mile Prairie District—This proposed project is located on the
north side of the Blackfoot river just below the mouth of the Clearwater
river in Missoula County. About 9,000 acres were included. Water was to
be taken by gravity from either the Blackfoot or the Clearwater. The
petition filed in 1919 was not regular, but no further petitlon was filed.
Not even preliminary field work was done.

Distriets Not Created—Northeastern Area

Brockway-Ash Creek District—Lands in this proposed district surround
the town of Brockway in MeCone County. The area included was only 237
acres, all of which had been formerly included in the Brockway distriet
previously discussed. It was proposed to develop storage by rebuilding an
old reservoir on Ash Creek. Preliminary field work was done but nothing
further,

Glendive-Fallon District—The petition of this digtriet, filed in 1919
proposed the irrigation of lands on the north side of the Yellowstone river,
between the towns of Fallon and Stipek in Prarie and Dawson counties. The
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plan called for generating power by the burning of lignite coal readily
available in the locality. Power would be distributed from the generating
station to local pumping plants along the river. Engineering investigations
revealed the project to be unfeasible in its entirety, but recommended that
the upper unit be developed. This was done through the creation of the
Upper G =ndive-Fallon irrigation district which has previously been con-
sidered.

e Districts Not Created—Central Area

Fisk “Creek District—This proposed distriet included 36,140 acres of
rolling bench land on both sides of Iish Creek immediately south and west
of Ryegate in Golden Valley County. A gravity system involving the con-
struction of four reservoirs was considered. The preliminary report issued
in 1922 recommended that not more than 5000 acres be included in the
project because of water shortage. The estimated cost of construction which
would permit irrigating this feasible unit was $49.00 and acre.

Newlan Creek District—In 1920 a petition was filed with the Montana
Irrigation Commission calling for the inclusion in a district of 1200 acres
lying along Newlan Creek about nine miles northwest of White Sulphur
Springs in Meagher County., The plan was to divert water from Sheep Creek
to Newlan Creck by an old canal, partially constructed at the time. The
'ystem was to be entirely gravity. Only a preliminary examination was
nade.

Silver District—The proposed Silver Distriet comprises two units in-
Juding 15,150 acres lying between a point eight miles northwest of Helenn
and the station of Silver in Lewis and Clark County. Approximately half
the area included was considered irrigable. Water from Canyon and Little
Prickly Pear crecks was to be used, but supplemented by storage. I're-
liminary field work done in 1921 indicated that the cost woquld be approxi-
mately $47.00 per acre and the enginecer's reported the project feasible,
However, at the court hearing the petition was dismissed,

Districts Not Created—Southwestiern Area

Meadow Farm District—This district included 1087 acres owned by one
party who planned to colonize the land after development, The land lies on
the south side of the Jeffersom River between Three Forks and Willow
Creek in Gallatin County. Water was to be taken by gravity from the Jef-
ferson River. Although the petition was filed in 1920, the owner put off
having the investigation made and it was never done,

Districts Not Created—Southeastern Area

Cedar Creele District—It was proposed in 1920 that this district he
created to irrigate 10,850 acres on the north side of the Yellowstone river
below Terry in Prairvie County. The plan involved the pumping of water
from the Yellowstone river. Lifts of 20, 50 and 150 feet were proposed.
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Part Ill---Federal Reclamation Projects

THE RECLAMATION ACT

The Reclamation Act, passed in 1902, created the Bureau of Reclamation
within the United States Department of the Imterior. The original purpose
of this act was to make irrigation water available for large tracts of arid
government land in the west which, without irrigation, wiuld not produce
sufficient agricultural products to induce settlers to homestead. The scope
of the work undertaken by the Bureau of Reclamation has since broadened
to permit the supplying of water to vast acreages already in private owner-
ship. This extension of activity was necessitated by the type of irrigation
development needed. At an early date the lands readily accessible to
irrigation and using only the natural flow of streams were put under irri-
gation. This left large areas which could be irrigated, but only by the
construction of expensive diversion dams, canals, and in many cases storage
reservoirs. The construction of these fixtures required more capital than
private parties could provide and demanded a long-time period for pay-
ment which offered little inducement to private capital.

As now amended, the Reclamation Aet provides that 95 per cent of
the receipts from the sale of public land and 52% per cent of the royalties
derived from the leasing of mineral lands in the public domain shall go into
the Reclamation Fund. Since this is a revolving fund, all repayments of
construction charges from completed projects revert to the fund and are
used in the development of other projects. During the last decade, receipts
from the sale of public land have made up only a small part of the total
receipts accruing to this fund. ,

The construction program on most of the Federal projects is very
extensive and has not been entirely completed. Until the development of
ihe project is complete, the construction charge to be made on each acre
cannot be determined. Furthermore, this charge may vary considerably
for different classes of land on the same project, since the Bureau of Re-
clamation has adopted the policy of classifying the irrigable lands and
varying the charge and period of payment in accordance with the paying
ability of the lands. All construction charges are interest-free. Contracts
at present in force call for repayment over a 10, 20, or 40 year period in
most cases. Others stipulate that a certain per cent (usually five) of the
gross crop receipts from the land shall be paid annually to retire the con-
struction charge against it. Under this system the length of time varies
with the yields obtained and the prices received for the farm products,

It is the policy of the Bureau of Reclamation to negotiate with their
water users through irrigation districts rather than as individuals. These
districts are organized in accordance with the irrigation district laws of
the several states.
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Each district contracts with the Bureau for the repayment of construc-
tion charges and for collection of water tolls and operation and mainten-
ance in most cases. After a certain prescribed amount of the construction
charge has been repaid, operation of the project is turned over to the dis-
trict. When all charges levied for construction are repaid, the construction
works become the property of the district. After that time the only assess-
ment against the lands of the distriet will be for operation and maintenance.

Irrigation distriets on Reclamation projects may, under certain condi-
tions, sell bonds and incur indebtedness other than that contracted with
the Federal Government. An example of this appears in connection with the
Chinook Division of the Milk River project in this state.

The bureau of Reclamation now has twenty-eight projects located in
the fifteen arid states of the west. Five of these projects are in Montana,
Because of the relatively small number and the wide distribution of these
projects, they have not been classified by geographical location but rather
are considered in alphabetical order in the following pages.

Huntley Project

The Huntley Project is located on the south side of the Yellowstone
River, fifteen miles east of Billings in Yellowstone County. The six
small towns of Warden, Ballantine, Huntley, Osborn, Pampeys Pillar and
Nibble are located on the project. The Northern Pacific and the
Chicago, Burlington and Quiney Railroads serve the project. KExcellent
gravelled highways make travel by auto easy. Billings, the principal market
in this part of the state, has a sugar beet factory, creameries, a cannery,
and other processing plants. Settlers on the project have marketing organ-
izations for wool, lamb and beans. At Osborn is located the Project Supply
Company, a cooperative which handles produce, coal, grain, etc.

The altitude averages about 3,000 feet over the project. The last killing
frost in the spring occurs about May 10 and the first killing frost in the
fall about September 20, giving a frost-free period of approximately 135
days. The annual precipitation is about 13 inches. Topography is even
with ordinary just enough slope to facilitate irrigation. The soils are typical
river bottom silt with occasional clay loams. They are generally heavy in-
nature. Water is taken from the Yellowstone River, largely by gravity.
Two pumping plants near Ballantine lift 100 second feet of water into a
high line ditch, which serves about 5,400 acres. There is always an ample
supply of water available,

The gross area of the district is 32,500 acres, all but a few hundred
acres of which are classed as frrigable. Approximately three-fourths of the
acreage has been irrigated the past few years. Agriculture is quite highly
developed on the project. There are 638 farms at present, and although.
they vary somewhat in size, most are 80 acre units. Sugar beets and beans
are the main cash crops, while alfalfa and small grains are grown exten-
sively for feed. Beets average 12 tons per acre, beans 21 bushels, alfalfa 2%
to 3 tons in three cuttings, Small grains yield from 25 to 50 bushels. Con-*
siderable dairy cattle are kept, while beef and sheep are wintered in large
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numbers., The availability of beet by-products and good yields of feed crops
make feeding a desirable enterprise.

The Huntley Project was authorized and construction started in 1905.
Water was available for irrigation in 1908. The Huntley District was
created in 1921, and in 1928 it was given the management and operation
of the project under government contract. The construetion charge which
has been determined, varies from $40 to $68 an acre. Payment has been
suspended on the class 5 land.*

Construction charges are payable under one of four plans, which makes
the annual payment vary, but the average charge is $1.60 per acre. Opera-
tion and maintenance charges are $1.50 an acre on all but class 5 land,
which pays 75 cents. Taxes average about another $1.25 and acre.

Lower Yellowstone Project

The Lower Yellowstone Project is located at the extreme eastern
boundary of the state with approximately one-third of the land lying in
McKenzies County, North Dakota. The city of Sidney, with a population
of 2,000, is situated on the project. At this place is located the plant
of the Holly Sugar Corporation which provides a market for sugar beets
grown in the area. A branch line of the Northern Pacific Railroad extends
from Glendive, 2 division point on the main line 55 miles to the south.
The Great Northern Railroad also has a branch line running through the
project, making the rail transportation faecilities of the project excellent.
Imprived highways malke the territory easily traversable by car.

The average elevation is 1900 feet. May 15 is the average date of the
last killing frost in the spring, while the first killing frost in the fall usually
oceurs around September 20. This gives a frost-free period of approximately
127 days. The average annual rainfall over a period of twenty-six years
has been just under 14 inches. Medium heavy soils of high productivity
predominate on the project. Topography is generally even, making the
land readily irrigable. Approximately one-fourth of the land has been
troubled with seepage or high water table, but drains completed within
the last four years have solved this problem. The supply of water is adequate
at all times and the average quantity of water required for best results is
1.5 acre-feet per acre.

Agriculture is highly developed on this project. Most of the farms
are from 80 to 160 acres in size although there are still a few larger than
this. Sugar beets yielding about 10 tons per acre are theprinecipal cash
crop. Beans, grown to some extent, average 13 cwi. Potatoes is another
popular specialized crop. Alfalfa is grown extensively with an average
yield of about 2 tons. Small grains yield fairly well, but should be grown
only for feed. A recommended erop rotation consists of corn, beans or
potatoes the firgt year, followed by two years of sugar beets. The fourth

*Class 5 land is made up of good soils, but of excessively rough topography or areas which
are cut off from irrigation supply by sloughs, flat clay areas somewhat alkaline, or areas
subject to flood conditions.



44 MONTANA EXTENSION SERVICE

vear, alfalfa should be seeded with some small grain and the land should
then reimain in alfalfa the fifth, sixth and seventh years. The combination
of sugar beet by-products with alfalfa hay and small grain feed crops makes
this an excellent location for fattening livestock.

This is a Federal Reclamation project, which was started in 1904,
Water was first made available for irrgiation in 1909. The gross area of
the project is 58,821 acres, of which 47,450 acres (excluding class § lands)
are designated as irrigable. A construction cost of $66.00 an acre, including
all drainage work necessary, has heen decided upon for the lands exclusive
of class 5. The contract with the Federal Government provides for repay-
ment of this on the basis of 5% of the average gross crop value during the
past ten years on each class of land. From 385 to 100 years will be required to
pay the construction charge, depending on the value of crops raised and the
class in which the land is placed. No interest is charged by the Govern-
ment on the deferred payments. The average annual repayment is now
about $1.45 per acre. In addition to this the annual cost of operation and
maintenance must be paid. This has averaged $1.13 the past five years.
Taxes average about 90 cents, making an average total fixed charge against
the land of about $3.50.

Milk River Project

The Milk River irrigation project is located in the morth central part
of the state, lying along the Milk River in Blaine, Phillips and Valley
ecounties. The total length is nearly 150 miles while the width of the
valley which is accessible for irrigation varies from three-fourths of a
mile to three miles. The main line of the Great Northern railway traverses
the entire length of the project, with shipping points located at frequent
intervals. The average distance by rail to the Twin Cities is approximately
800 miles, and to Seattle, approximately 950 miles. The Roosevelt highway
also extends the entire length of the project, making travel, east and west
by car possible throughout the year. Chinook, with a population of 1300 is
the county seat of Blaine County, while Malta with 1265 and Glasgow with
2300 are the county seats of Phillips and Valley Counties respectively. Many
smaller towns provide a local market for some products and serve the
adjacent territories as trade centers and local shipping points. The refin-
ery of the Utah-Idaho Sugar Company is located near the west end of the
project at Chinook. Grain elevators, creameries and livestock and potato
shipping associations facilitate the marketing of farm products.

The following table gives important climatic data recorded by the
United States Weather Bureau for three points representing conditions exist-
ing at the upper, central and lower portions of the project:

Growing Mean Annual
Location Altitude Season Precipitation
Chinook 2502 feet 128 days 12.76 inches
Malta ) 2250 feet v 126 days 13.88 inches

Glasgow 2092 feet 120 days . 13.61 inches
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Qoils of the Milk River Valley present rather wide variations, but for
the most part are heavy. The topography is quite uniform, but in some
localities is too flat. This makes irrigation difficult and has resulted in
‘ improper drainage with accompanying rise in water table and accumulations
of alkali. A detailed soil survey of the entire project was made in 1928 by
the Montana State College in cooperation with the Bureau of Reclamation.*
The Bureau of Reclamation, United States Department of the Interior,
has developed storage facilities for all of the seven districts included in
the Milk River project. In addition, the Bureau has constructed the canal
and lateral systems of the Malta and Glasgow divisions. Administration of
these two districts is in the hands of the Bureau of Reclamation, while the
other five districts administer their own affairs. These districts have con-
tracts with the Federal Government only for repayment of their proportional
cost of the storage construction.

Water is stored in the Sherburne Lakes Reservoir in Glacier National
Park. From here it flows into St. Mary’s river and at a point several miles
below the dam, is conveyed by a canal 29 miles long into the north fork of
the Milk River. The Milk River flows through Canada for 216 miles, re-
turning to Montana at a point north of Havre. Water for irrigation is
taken from the river at various points below by means of low diversion
dams. Although construction of the storage system was started in 1906,
it was not until 1917 that stored water was available to supplement the
natural flow for irrigation. The water supply is considered adequate except
in extremely dry years,

Original plans of the Bureau of Reclamation contemplated the supplying
of water to approximately- 122,000 acres in the Malta and Glasgow divisions
and 97,500 acres in the Chinook division, At the present time storage water
can be supplied to about 41,000 acres of the Chinook division served by
private canals while the Bureau has provided facilities for irrigating 87,930
acres within the Malta and Glasgow divisions.

A classification of lands in the Malta and Glasgow divisions of the
project was made in 1931. Lands designated as “class 6” were considered
nonirrigable and were relieved from the payment of comstruction costs.
Class 5 lands were temporily suspended from payment of construction
charges. Lands in both the classes, permanently or temporarily suspended
amounts to 51,226 acres. This leaves a total irrigable area of 103,597 acres
in all divisions. Of this, approximately 41,000 acres was irrigated in 1931,

Pertinent facts relative to each of the districts of the Milk River pro-
Jject are given in the separate sections which follow.

Chinook Division :
The Chinook division is the upper division of the Milk River project.
It _includes five irrigation districts which were created to negotiate contracts
}m’ch the government and to administer their respective units. The districts
in the‘ Chinook division do not own and maintain a lateral system. They

*‘Soil Survey of the Milk River Area, Montana” by William DeYoung. (unpublished).
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own the main canals and make delivery of water only from canals, the
farmers themselves being compelled to construet laterals for conveying
water to their farms.

It has been previously stated that the distriets of the Chinook division
have contracted with the Federal Government to pay their pro rata share of
the storage development cost. After writing off approximately 35 per cent of
the original amount, the government has agreed to accept $14.05 an acre,
applicable to 81,848 acres of irrigable land which it is felt can bear con-
struction charges. Payment of this beging in 1932, and is to extend over
2 period of 40 years with no interest being charged. This will make the
annual charge per acre only 851 cents.

An “extensive’” type of irrigation farming has been practiced in the
past on this division, as evidenced by the number of farms which are 160,
320 and even 640 acres in size. Within the past few years there has been
some tendency to reduce acreage. For the areas of lighter soil type, where
a diversity of crops can be grown, units of 40 to 120 acres are considered
practical. For the heavy soil areas which are subject to flooding and where
native blue-joint hay is about the only crop grown, larger units are no doubt
justifiable. More land is devoted to the production of native hay than any
other crop. This is because the large areas of heavy soil type are not
adapted to any other crop. There is little native hay on the betier soil
areas. Alfalfa hay claims nearly as large an acreage, with wheat, barley,
flax, sugar beets and oats following in the order given. Average yields
obtained for these crops follow: native hay .7 tons, alfalfa hay 2% tons,
wheat 25 bushels, barley 85 bushels, flax 10 bushels, sugar beets 11 tons and
oats 50 bushels. Alfalfa and beets are replacing move of the native hay
acreage each year and more livestock is being incorporated in the farming
system. Either dairy cattle, heef cattle, sheep, hogs or a combination of
two or more of these, are found on most farms.

Significant data, peculiar to each of the districts in the Chinook divi-
sion, are given below:

Fort Belknap District—This distriet which includes most of the irrigable
land lying just west of Chinook, was created in 1920, It includes a gross
area of approximately 9000 acres. Originally 7675 acres of this were classed
as irrigable, but as the result of a recent land classification, 3851 acres
have been temporarily suspended from payment of charges because of
seeped or otherwise unproductive lands. This leaves a present irrigable
area of 3824 acres of which about 2000 acres are now irrigated. There were
46 farms using irrigation water in 1931. There is great need for drainage
at the present time, not only to reclaim lands temporarily suspended but to
prevent further seepage. Finances, however, are not available to do the
necessary work,

In 1923, bonds to the extent of $75,000 were sold. These mature serially
from 1928 to 1947 and bear 6 per cent interest. At present there are
$65,000 in bonds outstanding, Warrants totaling nearly $12,000 are also.
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outstanding. While according to the “blanket liability” provision of the
Montana irrigation distriet law, each acre in the district must bear an
equal part of this indebtedness, the owners of 3824 acres classed as non-
jrrigable will not be able to make payment with the result that the 3851
acres of class 1 to 4 lands will bear the burden. This will amount to about
$20.00 per acre for district indebtedness. Adding to this the $14.05 Federal
contract, makes a total indebtedness of approximately $34.00 per acre of
irrigable Iand, Annual district assessments for bond retirement, payment
of interest and for operation and maintenance are $2.50 an acre. To this
must be added 35% cents an acre for payment to the government, making
a total water charge of $2.85%4. Taxes average about 50 cents an acre in
addition.

Alfalfa Valley District—This district is located just east of Chinook
and north of the Milk River. It includes a gross area of 4050 acres of
which 3651 acres was originally considered irrigable. Only 18 acres of this
was suspended as a result of the recent land classification, so the net irvi-
gable area is 8633 acres. Slightly over 2200 acres of this is now being
irrigated, In 1931 there were 26 irrigated farms in the district. About 15
per cent of the acreage is seeped, but no drainage system has been con-
structed,

The district was created in 1920, and in 1923 bonds totaling $35,000
were sold. These are 6 per cent bonds, maturing serially from 1928 to
1945. About $28,000 in bonds are now outstanding, with a warrant indebted-
ness of about $2000 in addition. The indebtedness per acre of irrigable land,
including both distriet and Federal, is therefore, about $22.35. The total
annual district levy is $2.25, which added to the government assessment
makes $2.60% an acre. Taxes average about 50 cents additional.

Paradise Valley District—The Paradise Valley district is on the south
side of the Milk River. The town of Zurich is just north of the center of
the distriet. A gross area of 11,648 acres is included, of which 10,211 acres
were formerly considered irrigable. The land classification resulted in the
suspension of 3195 acres, which leaves 7017 acres as actually irrigable and
capable of making payments. Forty-eight farms in the district actually
irrigated about 4785 acres of this in 1931, About 19 per cent of the acreape
is classed as seeped land, but as is the case of most other districts in the
Chinook division, no drainage works have been constructed.

The district was created in 1922, at which time a bond issue of $120,000
was sold. The bonds bear 6% interest and mature serially from 1927 to
1946. There is, to date, $103,000 of this outstanding. The warrant indeb-
tedness, however, is negligible, District and government indebtedness is
about $28.70 an acre on the irrigable lands. Account must also be taken of
the interest which must be paid annually until the bonds are retired. An
annual assessment of $2.26 an acre iy made for district purposes, which
combined with the government charge of 8514 cents makes a total of $2.67%
per irrigable acre. Taxes are 50 cents additional.
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Zurich District—This district is situated on the north side of the river,
and includes the irrigable land extending both east and west of Zurich for
ceveral miles. A gross area of 12,217 acres is included. Of this, 8,681
acres were until recently classed as irrigable. Since the recent suspension
of 1436 acres, T145 acres now make up the irrigable area. In 1931 there
were 53 farms which irrigated about 4776 acres of this. Considerable seepage
has occurred here, but a large open drain has been installed. This has cor-
rected & good deal of the difficulty, but more drainage construction is
needed.

The Zurich district was created in 1920, and in 1923 a bond issue of
$280,000 was sold. This was a serial issue bearing 6 per cent interest.
There are at the present time $245,000 in bonds and $22,555 in warrants
outstanding. The district indebtedness is, therefore, $37.50 an acre exclusive
of interest and the total indebtedness is $51.65 an acre In 1931 the district
assessment was $4.50. Of this only 41 cents was for operation and main-
tenance, the balance being for bond retirement and the payment of interest.
Adding the 85% cent payment which must be made in the future will bring
this to $4.85% an acre. Taxes average about 50 cents an acre for the irriga-
ble lands. ‘

Harlem District—The Harlem district lies just north of the Milk River
and south of the Zurich distriet in the vicinity of Harlem. Gross acreage of
the distriet is 12,770 acres of which 11,616 were originally considered irri-
gable. There has been a suspension of 2598 acres, which leaves the net
irrigable area at about 8918 acres. There were in 1931, 50 farms in the
district, irrigating a total of 7641 acres. Seepage is a problem in some
localities. The district owns a drag line and has constructed some open
surface drains, but more of this is needed. The necessary water supply is
assured by two 50 c. f, s. electric pumps which lift water from the river
east of Zurich,

The district was organized in 1922, and in 1925 bonds totaling $100,000
were sold. These are 6 per cent serial bonds, the last of which mature
in 1952. Finances of this district are rather unigque in that most of the
bonds were purchased by the farmers themselves. There are at present
$86,100 in bonds and $13,855 in warrants outstanding. The district indeb-
tedness exclusive of future interest payments, amounts to $12.30 an acre
for the land actually irrigable, which after all, is the land that must ulti-
mately bear the charge unless some of the temporarily suspended land is
reclaimed. To this must be added the pro rata storage contract of $14.05,
bringing the total to $26.35 per irrigable acre. The district assessment in
1931 was $2.50. This included interest, bond retirement and operation and
maintenance. Adding the 35% cent Federal assessment beginning in 1932,
will bring the total to $2.85%4. Taxes were about 50 cents an acre,

Savoy-Coburg Extension—The original plan of the Bureau of Reclam-
ation called for the supplying of water to this area. The proposed line of
the main canal would extend the present terminus of the Zurich canal,
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which is about four miles east of Harlem, east along the foothills beyond
Savoy and Coburg. The area includes 11,307 acres of irrigable land similar
to that in the Harlem and Zurich districts. At present some flooding and
irrigation by pumping is done here.

Additional storage would have to be supplled to make possible the
carrying forward of this project. Although sterage would be possible by
means of development of the so-called “chain of lakes,” the present low
prices for agricultural products and the resulting lack of demand for land,
preclude the liklihood of this development being carried out for some time,

Malta Division

Malta District—There is but the one irrigation distriet on the Malta
division. This includes two units which have partially separate sources of
water supply. The upper unit begins four miles west of Dodson in Phillips
county and includes irrigable lands lying on both sides of the Milk River to
a point just east of Malta. Here the river swings north rather abruptly.
The irrigable land in the east part of this unit all lies south of the river
and evtends to the vicinity of Bowdoin. The lower unit of the Malta division
begins south of the river in the vicinity of Ashfield and extends east to
Hinsdale,

Water for the upper unit is diverted from the Milk River near Dodson.
The Dodson North Canal and the Dodson South Canal convey water from
the common point of diversion to the lands lying on their respectivve sides
of the river. The Dodson South Canal also conveys water through the
Nelson Reservoir to the lower unit of the division. The supply of water is
adequate except in very dry years.

A land classification of this division, made in 1931 for the purpose of
determining those lands which could bear construction charges resulted in
the following distribution:

Classes of Land Acres

1 4804
5639
5014
9574

81259

2381
Total 58671*

[0~ BN VL R V]

Class 1 includes well-drained, light textured soils, of smooth topo-
graphy. These soils are suitable for the production of any crop permitted by
the climate of the area and are especially adapted to diversified farming.
Class 2 is made up of light textured soils, but of uneven topography so

*This includes only lands in the distriet organization. There are several hundred acres
in the division which are not subject to the jurisdiction of the district,
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that irrigation is more costly. Much of this land can become Class 1 land
by leveling. It is suitable for diversified farming. Class 3 soils are some-
what heavier than the former and are distinetly restricted in the range of
crops that may be grown. There is a tendency for these soils to “bake”
after irrigation. Some of the Class 3 lands are of low productivity be-
cause of slight alkali accumulations or seepage. Grain, hay and alfalfa
seed yield well on this soil. Class 4 land includes the heavier soils but only
those capable of producing fairly good yields of alfalfa hay and seed. It
is difficult to obtain good stands of alfalfa owing to the tendency of this
soil to bake hard after irrigation, thus killing young plants. Class 5 land
is made up of good soils but of excessively rough topography or areas
which are cut off from irrigation supply by sloughs, flat clay areas some-
what alkaline, or areas subject to flood conditions. Class 6 ineludes areas
which are considered permanently non-irrigable, either because of topo-
eraphy and location or because of excessive alkaline soils,

The above table shows that only 25,031 acres, or less than 50 per cent
of the land in the district, is now considered able to bear the charges. As
part of the 31,259 acres of Class 5 land is drained or otherwise reclaimed,
it will be able to carry a part of the total construction charge and the cost
of district operation and maintenance.

In 1931 there were 341 farms in the district. Of this number only 214
nsed irrigation water and the total area which they irrigated was 14,358
acres. Most of the farms include from 160 to 320 acres, and the system of
farming is very “extensive” for irrigated land. Native hay accounts for up-
wards of half the cropped acreage, while wheat claims nearly one-third,
Alfalfa hay and alfalfa seed rank next, with small grain feed crops and
sugar beets following. Average yields obtained for the various crops are
as follows: Native hay .7 tons, alfalfa hay 2 tons, wheat 20 bushels, barley
30 bushels, oats, 50 bushels, sugar beets 11 tons and potatoes 160 bushels.
Yields can be increased ags a more intensive system of farming becomes
established. Large numbers of sheep and beef cattle are either kept on
farms in the district or brought there for wintering.

Type of soil affects the size of unit and the crops which should be grown.
On the better soils, which are capable of diversified crop production, 40
to 160 acres are considered proper units. This will have to be increased
for the poor soils areas. Livestock of some kind should be the enterprlse
around which the system of farming is organized in most cases,

Although surveys and construction had been under way for some years,
it was not until 1912 that water was available for irrigation on the Malta
division. . The systems of canals and laterals were built by the Bureau of
Reclamation. These are well constructed and are generally in good repair.
The Malta district was created in 1924, but as yet has not taken over the
maintenance and aperation of the system. Its function so far has been to
facilitate the making of contracts between the Federal government and the
water users, and to collect operation and maintenance charges.
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Since this division was built entirely by and is now being managed by
the Bureau of Reclamation, the district has no bonded or warrant indebted-
ness, Contracts between the district and the bureau stipulate $57.00 an
acre as the amount which the Class 1 to 5 lands must eventually pay, al-
though the class 5 lands are now temporarily suspended. This includes the
charge for canal and lateral construction, and in addition, the pro rata
share of storage development cost. The $57.00 is to be paid, without
interest, over a period of 40 years beginning in 1932. This means an annual
payment of $1.42%% per irrigable acre. The operation and maintenance
cost is 50 cents for each irrvigable acre, plus $1.00 per acre foot for water
actually used. In addition an assessment of 25 cents an acre is made for a
revolving fund which is to be used for the purchase of tax certificates and
titles to delinqquent lands, and 5 cents an acre is required for district ad-
ministration. Assuming the average purchase of one acre foot of water
per acre, the total water cost per acre beginning in 1932 will be $3.221%,
Taxes average about 40 cents an acre for irrigable land.

Glasgow Division

Glasgow District—The Glasgow district is the only distriet in this
division It lies south of the Milk River, beginning at Tampico and extending
south and east to Nashua. A diversion dam in the Milk River near Vandalia
puts water in the Vandalia canal which makes deliveries throughout the
entire length of the division. Execept in very dry years the supply of water
is adequate.

An accurate idea of the soils in this division can be obtained from the
following classification made of the lands in 1931:

Classes of Land* Acres

339
1521
2739
5907
6264

225

Total 16,995%*

C Ol W D=

It is apparent from this table that 10,506 acres are considered suffi-
ciently productive to carry their share of construction costs, At a later
date some of the 6264 acres temporarily suspended may be reclaimed to an
extent that they can be charged their pro rata amount,

Of the 148 farms on the division in 1931, only 56 used the irrigation
water of this system. The total amount which they irrigated was 6,031

*See explanation of land classes below table, page 50.

**This does not include several thousand acres of irrigable land in the division which is
not included in the Glasgow district,
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scres. The system of farming practiced here is much more extensive than
on the Malta division just previously discussed.

The Bureau of Reclamation also built the canal and lateral system of
this division and water is delivered to each farm. The district was created
in 1926 and as in the Malta division, serves only as an intermediary between
the Government and the water users. The construction charge for the
Class 1 and Class b lands of this division is also $57.00 an acre, payable over
a 40 year period without interest. The operation and maintenance charge
is 65 cents an acre for all irrigable land, plus $1.00 an acre foot for water
actnally used. A revolving fund assessment of 10 cents an acre and a dis-
trict administration charge of 15 cents is also made. TFor land which uses
one acre foot of water per year, the total charge will be $3.32% an acre.
Texas average 40 cents an acre additional.

) e e _— R

Sun River Project

Jort Shaw Disirict—The Fort Shaw district is one unit of the Sun
River FFederal Reclamation project. It is located on the south side of the Sun
River approximately 25 miles west of Great Falls in Cascade County. The
Great Falls-Augusta branch of the Great Northern Railroad extends the
full length of the project. A fine gravelled road parallels the railroad
‘making no point on the project more than one hour’s drive from Great Falls,
“the second largest city in Montana and a good market for farm products..

An average elevation for this district is about 3600 feet. The last
killing frost in the spring averages about May 20 and the first killing frost
in the fall about Sept. 15, giving a frost-free period of something like 120
days. Weather records over a long period show an annual precipitation of
11 inches. Soils vary from a silt loam to a heavy clay loam with occasional
patches of gravel. Topography is even in most places with just enough fall
to make irrigation easy. Some seepage has taken place toward the lower
end of the project, but all the land is classified. No drainage has been done
nor is any contemplated in the near future. Water is diverted from Sun
River at a point 14 miles west of Simms. An ample supply is assured by a
series of storage reservoirs which empound water for this and the Green-
fields district.

The irrigable area of this district is at present given as 13,902 acres
of which about 7500 has been irrigated, on an average, over the last ten
vears. There are about 200 farms on the project, most of which are either
a 40 or 80 acre size. Dairying and poultry raising are carried on extensively
and some feeding of lambs and beef is being done. The principal crops are
alfalfa hay and small grains for feed. Potatoes are the principal cultivated
crop although the acreage of beets has been growing the last few years.
Average yields are as follows: Alfalfa 2 tons in as many cuttings,
sweet clover 115 tons, sweet clover seed 3.5 bushels, potatoes 200 bushels,
sugar beets 11 tons, barley 30 bushels.
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The Fort Shaw division was authorized, and construction started in
1906. Water was available for irvigation in 1909. The district was created
and the management of the distribution system turned over to the district
in 1919. The construction charge has been fixed at $34.63 an acre and is
payable to the Federal Government annually at the rate of § per cent of
the average gross crop value during the past ten years on ecach class of
land. Operation and maintenance charges are 85 cents an aere and taxes
average 50 cents an acre. There is only a small amount of delinquency to
date under this plan.

Greenfields District—The Greenfields District is a unit of the Sun River
Federal Reclamation project It is located west of Great Falls at an average
distance of about 30 miles. The lands are in Teton and Cascade Counties,
The project is traversed by the Great Falls-Agawam hranch of the Chicago,
Milwaukee, St. Paul and Pacific Railway. The Great Falls-Pendroy hranch
of the Great Northern Railway runs along the northern and castern hound-
aries of the district. The principal town and shipping point is Fairficld,
which has a population of 150. The Yellowstone-Glacier Park highway, a
well-built and well-maintained gravelled thoroughfare extends the entire
length of the district. Great Falls, with a population of 30,000 provides a
good local market,

The elevation over most of the area is 3,800 fect. Weather records
show that the last killing frost in the spring oceurs about May 20 and the
first killing frost in the fall about September 15, making an average frost-
free period of approximately 120 days. The annual precipitation is about
12 inches. For the most part the soil is a brown, gravelly clay loam to silt
loam of good productivity. There is some heavier clay loam sgo0il and a few
gravel out-crops, but these less desirable soils are in the minority on that
part of the project at present under irrigation. The topography is very
even and favorable for irrigation. Seepage has given some difficulty al-
though there are at present about 30 miles of drains. More will be bhuilt in
1932 and as required in the future. Water is diverted from Sun River near
the mouth of the canyon, a point about 45 miles west of Fairfield, An
abundance of water is assured by means of three storage reservoirs which
are used jointly with the Fort Shaw district,

The gross area of this project is 128,840 acres. Of this, 90,206 acres
are classed as irrigable, although only about half this area is equipped with
canals and structures which permit irrigation at the present time. The
remaining irrigable acreage, while not having as favorable soil or topography
as that at present under irrigation, is considered feasible and will be develop- |
ed as there is need for it. The area actually irrigated is increasing each '
yfaar,. in 1981 reaching 23,928 acres. There are ahout 325 farms in this
d1str1ct':. A.xlthough \_rarying somewhat most of them are either 160 or 200
acres in size. ‘A diversified type of farming is being followed. A crop
rotation plan recommended consists of alfalfa or sweet clover for several
years, fnl%owed by potatoes, beets or peas, and this in turn followed by a
smal! grain crop for feed. Alfalfa yields 2 tons per acre in two cuttings,
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sweet clover 1% tons, sugar beets 12 tons, potatoes 200 bushels, seed peas
22 bushels and small grain feed crops 80 to 40 bushels. Because of the
large amount of range land adjacent to this project, it is well located for
the growing of winter feed for livestock, which is the principal industry.

Construction was started on the Greenfields division in 1913 and water
actually was made available for irrigation in 1919. The district was created
in 1925 and the system was turned over to the distriet for operation in
1931, The construction charge has not yet been determined but it is esti-
mated that it will exceed $90 an acre. No construction charge is being
made at the present time, but when the amount is determined it will be paid
at the rate of 5% annually of the gross per acre crop income based on an
average of the preceding ten years. This would have been 75 cents an acre
in 1981. No interest is charged by the Federal Government on the deferred
payments. Operation and maintenance charges are 65 cents an acre and
taxes about 30 cents an acre.

Part IV ---Federal Indian Service Projects

NATURE OF INDIAN SERVICE PROJECTS

Irrigation systems have been constructed on five Indian reservations
in the state for the purpose of irrigating certain of the lands allotted to the
Indians. ‘It is hoped that the assurance of a crop, which accompanies irri-
gation, will encourage the Indians to do more farming and become more
nearly self-supporting. .

The Bureau of Reclamation has cooperated with the Indian Service in
building these projects. Once constructed, however, the administration is
entirely in the hands of the Indian Service. Funds for the construection of
these projects come as a direct appropriation from Congress rather than
from public land sales and other specified sources.as with the Reclamation
funds.

Blackfeet Indian Project

The Blackfeet Indian Project is located in Glacier and Pondera counties
directly east of Glacier National Park. The main line of the Great North-
ern Railroad traverses the northern part of the project. Federal Highway
No. 2 parallels the railroad along the northern part while Federal Highway:
No. 87 traverses the western part. Browning and Cut Bank with popula-
tions of 1,000 and 800 respectively are the prinecipal towns.

Average elevation is 3900 feet, precipitation averages 11 inches and
the frost free period is about 112 days. Topography is broken by occasional
ravines but the benches are uniform and readily irrigable. Soils are mostly
of glacial origin. The higher benches usually are of gravelly loam, while
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the lower benches and slopes are more apt to be a silt loam or clay loam,
There are four sources of water supply, namely, Badger, Blacktail ang
Birch Creeks and the Two Medicine River. The supply is adequate to
irrigate all land included in the proposed development. The seeped area
is negligible and no drainage is yet considered necessary.

A census taken in 1930 indicates that there were 70 farms on the pro-
ject, including both Indian and white farmers. The acreage per farm ig
rather large and the system of agriculture is poorly developed. Approxi-
mately half the farmed acreage is in hay, divided about evenly between wild
hay and alfalfa. Nearly an equal acreage is in wheat, with oats taking the
reminder. Accurate average yields for the five-year period, 1927 to 1931
inclusive, were kept by the project manager. These are as follows: Alfalfa
1% tons, wild hay 1 ton, oats 40 bushels, wheat 20 bushels. It should be
mentioned that these yields do not represent the productivity which the
project is capable of, if better farming practices were followed. There is a
large acreage of excellent range land adjacent to the project. It could be
utilized to better advantage than at present if more winter feed were being
grown in the area.

In 1908 construction was begun on the Blackfeet project and various
developments have been made since that time. The total proposed project
includes 6 units with an irrigable area of 118,600 acres. Four of these
units have been partially developed to the extent of placing 21,565 under
constructed works. The more important of these are the Two Medicine and
Badger-Fisher units. Around 6,000 acres are irrigated annually, The
final construction charge has not yet been determined, but 50 cents an acre
annually is being collected to retire this. Operation and maintenance cost
is $1.00 an acre. Taxes average 40 cents an acre additional.

Crow Indian Project

The Crow Indian Irrigation Project is located in Big Horn County
in the south central part of the state. The Chicago, Burlington and
Quincy Railroad, extending south from Billings and into Wyoming,
serves the territory, although the western part of the project is some dis-
tance from a shipping point. Federal Highway No 87 E follows approxi-
mately the same course as the railroad. Hardin, a city of 2,000 is the largest
trade center, while Lodge Grass and Wyola, situated toward the upper end
of the project, are the largest of several small towns in the area. Beets
are shipped south to the refinery of the Holly Sugar Corporation at Sheridan,
Wyoming, 90 miles distant.

The elevation averages about 8,100 feet, while the frost-free period is
about 140 days and the annual precipitation 15 inches. Soils vary a great
deal but are for the most part dark in color. Loams to clay loams constitute
the main soil types. The topography is very favorable for irrigation. Water
for irrigation is taken from the Big Horn River and its tributaries which
flow through the Crow Indian Reservation. The supply is considered ade-
quate for the area at present under constructed works during periods of
normal precipitation.
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In 1893 construction of the project was begun. There are 13 separate
irrigation systems included in the project. Approximately 63,400 acres are
classed as irrigable, and of this amount it is estimated that 51,000 acres
are now under constructed works. From 15,000 to 20,000 acres are irrigated
annually. So far the average per acre construction cost is $39.00. There
may be some variation from this when construction is completed. The
annual charge for construction repayment varies with the unit and with
certain other factors. The maximum charge for this is $2.09 an acre. This
falls off to as little as 5 cents an acre under other conditions. An operation
and maintenance charge of $1.20 an acre is made on Government operated
units. Taxes average about 90 cents additional,

In 1930 there were 385 farm families on the various units of the project,
including both Indian and white farmers, as well as owners and lessees.
Dividing this number into the acreage annually irrigated gives from 40 to
‘B0 acres of irrigated land per farm. Alfalfa hay, yielding slightly more
than 2 tons per acre, claim about one-fourth of the cropped land. Wild hay,
yielding approximately one ton per acre, utilizes about 20 per cent of the
cxapped area. Barley ranks next, with beans and oats following closely.
Gugar beets are grown to some extent. Yields of these latter crops now
being obtained follow: Barley 20 bushels, beans 10 ewt., oats 25 bushels
and sugar beets 12 tons. There is no doubt but what the lands of this pro-
ject are more productive than the yields indicate. About equal numbers
of cattle and sheep are maintained. Hogs also constitute an important
class of livestock kept. Conditions are favorable for a diversified type of
livestock production in combination with the growing of beans and beets as
cash crops.

FLATHEAD INDIAN PROJECT
(Data Applicable to All Units)

The Flathead Indian Project is located south of Flathead Lake in Lake
County. This is in the northwestern part of the state. A branch line of
the Northern Pacific Railroad extends from Dixon north to Polson, traver-
sing all but one unit of the project. Federal highway No 93 follows the
approximate course of the railroad thru the project. Polson, a city of
1500, is at the north end. Pablo, Ronan, St. Ignatius and Arlee are towns
lying south of Polson and serving as local trade centers and shipping points.
Missoula, with a population of 15,000 is less than 30 miles from the most
southern unit of the project. Sugar beets from this area are shipped to
the refinery of the Amalgated Sugar Company at Missoula. A cream
. marketing association and a livestock marketing association, in addition to
local creameries are available to farmers on the project. Elevation averages
about 3000 feet over most of the projects. The frost-free period is about
125 days while the annual precipitation is 16 inches. ,

Construction was started on the Flathead project in 1907. The entire
project contemplates the ultimate irrigation of 124,500 acres, Of this
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amount, about 112,000 acres are now under.constructed works, while be-
tween 40,000 and 50,000 acres are irrigated annually. Farms average about
80 acres in size and most of the farmers are white people. Alfalfa is the
leading crop on all three units of the project. Nearly 22,000 acres were in
this crop the past three years. Pasture claims the second largest acreage,
with small grains and sugar beets next in the order named. Yields of
these crops vary somewhat between the three units, so average yields will
be stated separately for each district at a later point. The system of farm-
ing is for the most part quite diversified. Dairy cows and hogs are the
most frequent livestock combination found, while there are some sheep and
a substantial amount of poultry kept. Sugar beets have been grown exten-
sively only in the last few years, but they are the leading cash erop. Small
grains, seed peas and red clover seed are also sold as cash crops. ‘

There are three geographical divisions or units known as the Camas
Division, the Mission Valley Division, and the Jocko Division. White land
owners within the irrigation project have three Irrgation Districts organ-
ized under Montana State Laws. These districts are the Flathead Irriga-
tion District, which includes the Camas division and part of the Mission
Valley Division areas; the Mission Irrigation District which includes lands
of the Mission Valley Division not included in the Flathead Irrigation Dis-
trict; and the Jocko Valley Irrigation Distriet which embraces lands in the
Jocko Division only. No trust patent Indian allotments are included and
there are many fee patented tracts whose owners have elected not to include
their lands in any of the districts.

The Flathead and Mission Irrigation Districts have entered into con-
tracts with the United States for the repayment of construction and other
costs. For the present the project is managed by the United States.
Management of the project will be turned over to the respective dis-
tricts having repayment contracts after the construction program is finished
and the project finally completed.

Jocko Valley District—The Jocko District is in the extreme southern
part of Lake County and embraces the greater part of the white owned
lands in the Jocko Divigion of the Flathead Project. The main body of land
included, surrounds the town of Arlee, while a smaller area lies a few miles
north and west adjacent to the town of Dixon. The gross area of the dis-
trict is 6332 acres all of which is classed as irrigable and about 5000 acres
of which are actually irrigated.* The Jocko River and Finley creek are
the sources of water. The supply is estimated as being 35% deficient during
extremely dry years like 1931, No storage is at present provided, and addi-
tional construction is indefinite. Parts of both units have a gravelly sub-
soil. The soil of the Arlee division is also quite gravelly, requiring rather
heavy applications of water. In the vicinity of Dixon the soils are more
silty in character and less water is needed for crop production. Topography
is favorable for irrigation.

*The Jocko Division contains approximately 13,300 acres of irrigable land of which 13,000
is under construeted works.
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The system of farming practiced is diversified, and very similar to that
of the other districts. Alfalfa yields average 8 tons, sugar beets 9 tons,
seed peas 25 bushels and red clover about 150 pounds of seed. Small grains
yrield only moderately well.

The Jocko District was created in 1926 but to date has not yet entered
jnto a repayment contract with the Federal Government. Construction
charges to date as set by public notice of November 1, 1930, are $40 an
acre. This is to be paid in 16 installments, without interest, the first b5
at 5% of the cost and the remainder at 7%. The first $2.00 payment is now
due, and the first of the remaining 15 payments will be due December 1,
419385, The minimum operation and maintenance charge is 50 cents an acre
and the maximum charge is $1.00. Taxes average 50 cents an acre in ad-
dition.

Flathead District—The Flathead District includes parts of two divisions
of the irrigation project. The larger of these includes the land between
+the foothills of the Mission Range and the Flathead River, and extending
from just south of Flathead Lake to Post Creek in the vicinity of the Na-
tional Bison Range. The other unit includes the land surrounding the town
of Camas, about 10 miles west of the main project. Gross area of lands
~within the Flathead district is 80,000 acres. Approximately 73,000 acres
are under constructed works and a little more than half this amount is
zictually irrigated. The water of several creeks are used and the seasonal
flow is supplemented by several relatively small reservoirs. The supply is
not entirely adequate in very dry years, but additional work is in progress
which will increase the supply. Topography of the lands in this district is
rolling and inclined to be rough. The castern border, at the foot of the
Mission Range is somewhat rocky. The main body of the area, how-
ewver, hag a rather heavy silty soil. Little difficulty from seepage has yet
been encountered.

The type of farming practiced is quite diversified. More than 65 per
sent of the acreage irrigated is in forage crops and pasture, the remainder
being used for small grains, sugar beets, seed peas and potatoes. Yields
obtained on an average are as follows: Alfalfa 3 tons, beets 10 tons, seed
peas 20 bushels, medium red clover seed 200 pounds, wheat 35 bushels,
bavrley 40 bushels and oats 50 bushels. A livestock combination of dairy
cows and hogs is very common, while there is some winter fattening of
beef cattle. Few sheep are kept on farms.

The Flathead district was created in 1926. The construction expendi-
ture to November 1, 1930 was approximately $45.00 an acre, and the ulti-
mate charge, when construction is completed, is expected to be $65.00.
Repayment of this was to have begun in 1931, but an extension of b years
was granted. Payments starting in 1938 will be at the rate of 2% per cent
of the construction charge or $1.12 an acre on the present $45.00 basis.
Operation and maintenance charges are 75 cents an acre and taxes average
50 cents an acre.
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Mission District—The Mission District lies immediately south of the
TFlathead District and extends on south to the foot of the divide just north
of Ravalli, The area within the district is 13,133 acres, 90% of which is
under constructed works. About 8500 acres are actually being irrigated,
Water for irrigation is provided by several creeks which are supplemented
by the development of storage. There are some shortage of water in 1931,
but construction work now in progress is expected to assure an ample
supply. Soils vary somewhat over the project, but there is a predominance
of heavy silty soils and clay loams. The topography is rolling, but for the
most part, does not seriously hinder irrigation.

The system of farming practiced is almost identical with that followed
in the Flathead District which was discussed just previously. Yields are
also the same.

The Mission District was created in 1926 and repayment contract agreed
upon. Expenditure for construction and annual charges for construction,
maintenance and operation and for taxes are the same as for the Flathead
Distriet.
’ Tort Belknap Indian Project

The Fort Belknap Indian Project is located along the Milk River
in Blaine and Phillips counties in the north central part of the state. The
main line of the Great Northern Railroad and the Roosevelt highway tray-
erese the project, providing excellent transportation facilities. Iarlem,
Savor and Dodson are principal trading centers on the project. Chinook,
a city of 1,300 where the Utah-Idaho Sugar Company has a refinery, is 30
miles west. Havre, the largest city in northern Montana, is 50 miles west.

Average elevation of the project is 2,300 feet. The frost free period is
about 125 days and the annual precipitation averages 14 inches. Water is
secured from the Milk River and tributary streams on the TFort Belknap
Reservation. The supply is adequate for the acreage at present under con-
struction works, during years of normal precipitation. Soils in the Milk
River Valley are largely a heavy loam to clay loam which are productive
when irrigated. Topography is flat, and unless discreation is used in irriga-
tion there is danger of trouble from improper drainage. Soils on those
projects lying along the foot of the Little Rockies are lighter and grade to
sandy loams. Here topography though somewhat rolling, permits irriga-
tion with little difficulty. .

Construction was started on this project in 1893. The area ultimately
irrigable is estimated at 25,285 acres. There are now 16,975 acres under
constructed works. The construction cost to date has been $23.00 an acre,
but the final cost ecannot be determined until the develepment program is
complete, No assessment for construction repayment nor for operation and
maintenance is levied against Indian allottees. An operation and main-
tenance charge of $1.00 an acre annually is made to those who lease land.
Land owned by the Indians is not subject to tax, but any which may be owned
in the future by white people will pay a tax of approximately 45 cents an
acre on the basis of present rates,
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About 12,000 acres of land are cropped annually. Native hay, which is
largely blue-joint, accounts for considerably more than half the total. Al-
falfa hay is easily second in rank with wheat, oats, sugar bheets and potatoes
following in the order named. Average yields for the three years 1929 to
1931 inclusive are as follows: Native hay 1 ton, alfalfa hay 1.75 tons,
wheat 6 bushels, oats 17 bushels, potatoes 95 bushels and sugar beets 7.5
tons. This was an extremely unfavorable three year period so the yields are
very low.

A census of agriculture taken on the project in 1929 revealed that there
were 1,807 cattle, 1,383 horses, 193 hogs, 2,500 fowls and no sheep. No land
on the project is owned by white people with the exception of 860 acres owned
by St. Pauls Mission, although there are several white lessees. This ex-
plains to quite an extent the fact that more development argiculturally has
not taken place on the project.

FORT PECK INDIAN PROJECT

The Fort Peck project includes four separated areas or units in the
Forth Peck Indian Reservation which lies immediately north of the Missouri
River in the northeastern part of the state. The main line of the Great
Northern Railroad touches three of these units, and a branch of this railroad
serves the fourth. Loading points are located at frequent intervals and
there are number of small towns along the way. Poplar and Wolf Point,
with respective populations of 2000 and 2,200, are the leading trade centers.
Federal Highway No. 2 parallels the railroad and makes travel east and
west by car possible the year round.

Average elevation is about 2,000 feet. The frost free period is ordinarily
about 135 days and the annual precipitation 183% inches. Soils vary widely
over this elongated area. Since most of the area is bottom land, a great
deal of the soil is a heavy silt loam. This grades into a sandy loam in
some places and in others to a heavy clay or gumbo. Topography is excel-
lent for irrigation. Water is taken from the Milk River and other Missouri
River tributaries. The supply is not adequate as developed at present.

Construction began on the Fort Peck project in 1908. Four separate
units have been developed or partially developed to date. The total irriga-
ble area included in the system is now considered as 86,000 acres, of which

2,794 acres are classed under constructed works. About 2,500 acres of
1his is now being irrigated. The final construction charge has not been
fully determined since development is not completed. To date it varies from
830 to $55 per irrigable acre.. An annual charge of 50 cents an acre is made
for the retirement of this. The operation and maintenance charge is $1.00
per acre for all lands upon which application for delivery of water is made.
Taxes on the irrigated land average about 50 cents an acre,

There were 23 white farmers and 13 Indian formers on the project in
1931. The system of farming is not highly developed. Ninety per cent
of the cropped acreage is in hay, the remainder being used to produce
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barley and oats for feed. Alfalfa accounts for a little more than half the
hay acreage, yielding an average of 114 tons a year in two cuttings. Wild
hay yields about one ton. Barley and oats average about 40 bushels. A
considerable amount of range livestock is kept by farmers on the project.

Part V=--Irrigation Companies and

Associations

Under this heading is included the irrigation projects which are con-
trolled by the water users themselves combined in some organized form
of cooperation under the state laws other than irrigation distriets. Far
more Montana lands are irrigated by enterprises of this kind than by any
other excepting private and partnership enterprises.

Nature of Companies and Associations

There are several points of difference between irrigation companies
and irrigation districts. While irrigation companies may sell bonds as a
means of deriving revenue for construction and operation, they seldom do
this. Their usual procedure is to sell stock or shares to the water users.
The money obtained from the sale of shares is ordinarily used for the
original construction. The shares then serve as evidence of a right to a
certain per cent of the water available annually or to a specified amount
of water. In some cases the shares representing a right to water are trans-
ferrable, while in others, the water appertains to the land and the shares
cannot be sold unless the land to which the shares were originally issued is
sold.

It must be clearly kept in mind that an irrigation company does not
have the power to tax. Irrigation districts do have this power.

Irrigation companies usually have a board of directors or board of
trustees, elected by the members of the company. This board manages the
affairs of the project which includes levying assessments annually to cover
operation and maintenance costs, and in some cases, for the retiring of
indebtedness.

A comparison of the annual water cost on projects of companies and of
distriets will show that in almost all cases, the company assessments are
less. There are several reasons for this. In the first place, most of the
companies have been organized a great many years and have lands included
in their projects which are readily accessible to irrigation. This explains
to a great extent the increased investment per acre which is shown in
Fig. 1, page 8.*

*The increase in the general price Ievel from 1890 to 1930 is, of course, also reflected in
Fig. 1.




AN INVENTORY OF MONTANA IRRIGATION PROJECTS 63

In most cases short gravity ditches, or even headgates along the stream
channel are all the construction they have. It is the exception rather than
the rule for companies to build and maintain a lateral system. The situa-
tion is just reversed with irrigation districts. The cost of materials and
labor was less when most of the company projects were constructed. Not
only was this true, but the company usually paid cash which they derived
from the sale of stock to the water users. While the stockholders may
have borrowed money to purchase their stock, this is not reflected in the
business of the company. Ordinarily, then, the ditch company assessment
is only for operation and maintenance of a rather inexpensive system, while
the irrigation district must levy an assessment to cover maintenance and
operation of a much more expensive system and in addition make provisions
for bond retirement, interest on indebtedness and perhaps for a delinquent
land purchase fund. These additional assessments will be necessitated until
the indebtedness is retived, at which time the district may collect only for
operation and maintenance.

. It has not been possible to include in this study all of the irrigation

- company projects. An attempt was made to include all of those which irri-
gate more than 1000 acres, but time and resources available did not permit
securing data from some.

PROJECTS IN MONTANA

The only classification attempted in the following presentation is by
geographical division of the state.

Companies and Associations—Northwestern Area

Grass Valley French Ditch Company—The project of the Grass Valley
French Ditch Company is located about 8 miles west and north of Missoula.
Tt occupies an old lake bed, the soils of which are a heavy dark loam of good

/productive quality. Water is taken by gravity from the Missoula River

~ at a point about 6 miles west of the city. The supply is entirely adequate.
The company has only a short main diteh, but maintains in addition several
laterals.

Practically all of the 4500 acres included in the project is being irri-
gated. There are about 25 farmers in the company, each having in the
neighborhood of 150 acres. Hay is the principal crop grown. Timothy and
clover yields about 232 tons and alfalfa 3 tons in two cuttings. Sugar beets
have been expanding on the project, and an average yield of 13 tons is ob-
tained. Small grains, grown primarily for feed, yield well. Dairying is
practised to quite an extent, while a number of the farmers have beef cattle.
A small amount of fattening of livestock is done, using by-products from
the sugar factory to supplement home-grown feeds.

The company was formed in 1906 with an issue of 4500 shares, or one
share per acre. The water cost averages $1.00 to the acre and taxes are
about $1.20 an acre d
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Orchard Homes Ditch Company—The Orchard Homes Ditch Company
supplies water for irrigation to the northern part of a suburban settlement
called Orchard Homes, immediately west of Missoula. Soils of this projeet
are a rich loam with gravelly sub-soil. Water is taken by gravity from the
Missoula River near the Higgins Avenue bridge. The supply is considered
plentiful at all times.

Approximately 600 acres is served by this company. The units average
from B to 10 acres in size and are occupied largely as residence farms by
people who work in Missoula, or who have additional sources of income.
Fruit, berries, truck crops, dairy cows and poultry are the principal enter-
prises.

Stock, of which there are 1300 shares, appertains to the land, Each
share entitles the holder to 1 inch of water so there is available approxi-
mately two inches of water per acre. The water charge is $1.50 an inch,
or $3.00 an acre Taxes are about $2.85 an acre additional.

Rattlesnake Irrigation Company—This project is located in a canyon
immediately northeast of Missoula. The soil is largely a dark brown
gravelly loam. Water is taken from Rattlesnake Creek, and the supply
is usually adequate,.

The project was developed about 1895, with something less than 1000
acres being irrigated. Some fifty water users own stock in this company.
Although there are a few larger farms on the project, most of them are
from 3 to 10 acres and are farmed by people who take this means of supple-
menting their main source of income. Fruit, garden truck, flowers, poultry
and dairy cows are combined in a small way on most of the farms.

It is understood that no regular assessment is made for water. The
shareholders cooperate in keeping up the ditches by contributing work.
Only when special repairs are required is it necessary to make an assess-
ment. Taxes are about $1.90 an acre.

Supply Ditech Company—The project of the Supply Ditch Company
starts 12 miles south of Stevensville and extends to a point 5 miles north
of Stevensville on the east side of the Bitter Root River in Ravalli County.
The land irrigated by this system lies south and immediately east of the
Union Ditch project. The soils vary widely from those having a high water
table to those with excellent drainage. For the most part they are a moder-
ately heavy loam, brown in color, and quite productive. Gravel and stone
outerops in places somewhat hinder cultivation.

There are 4400 acres of irrigated land under this ditch. Forty-seven
stock holders have farms in the system. Farms vary somewhat in size, but
average from 70 to 90 acres. Alfalfa, small grains and sugar beets are the
leading crops. Canning peas and seed peas are grown rather extensively
although they make up a comparatively small part of the total acreage
Alfalfa yields about 3 tons, sugar beets 12 tons, green peas 1% tons, seed
peas 20 bushels, barley 45 bushels, and oats 65 bughels. Considerable dairy
cattle and other livestock is kept, making the system of farming rather
highly diversified.
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The Supply Ditch Company was organized in 1897. The purpose of
organization was to enlarge and extend the Wood-Parkhurst Ditch, a private
system which is still being operated as such., The water, which is taken by
gravity from the Bitter Root River at a point about two miles northwest of
Corvallis, is divided; 5/7 going to the stock holders of the Supply and the
remaining 2/7 to the Wood-Parkhurst system, There is always plenty of
water available. Delivery is made only out of the main canal.

In 1928 a bond issue of $12,000 was sold. Only $4,500 of this remains
unpaid, and this is now being discharged at a rate which will insure pay-
ment by 193 The present assessment is $1.25 an acre, but when the
indebtedness is dwohmg’ud 50c should be sufficient for operation and main-
tenance. Taxes are about $1.50 an acre,

Surprise Ditch Company—The Surprise Ditch Company takes water out
of the Bitter Root River just below Hamilton. The major part of the land
jrrvigated is in the vicinity of Corvallis. This is all river bottom land, vary-
ing preatly as to soil character. Brown sandy loam soils with some stone
outceraps predominate. Topography is level and drainage for the most part
is fair, IIigh water table gives some trouble but perhaps to a lesser extent
than on many lands of the valley floor. The supply of water is considered
adequate. The company wmaintains four sub-canals in addition to the main
canal, but does not have an extensive lateral system.

Approximately 4000 acres is irrigated by this system., There are about
90 farms on the project. Many of these, particularly mear Corvallis, are
very small and there are few of more than 40 acres. Sugar beets are
perhaps the leading erop, with yields of 12 to 14 tons most common, Alfalfa
hay, yielding about o tons per acre, is grown in rotation with beets and
small grains, Potatoes are grown rather extensively on the better Iand,
with an average yield of 150 ewt.  IFruits, head lettuce and other garden
crops are grown primarily on the smaller units. Dairy cattle and poultry
are the prinecipal livestock, although some other stock is kept on a small
scale.

The Surprise Ditech Company was organized in 1897. There are 83
shares, each representing 50 inches of water, or approximately one inch to
the acre. The company has only a negligible indebtedness, The water
charge was 20¢ an acre in 131, which represents about an average assess-
ment. Taxes are about $1.50 an acre.

Union Ditch Company-—The Union Ditch Company project parallels the
east bank of the Bitter Root Hiver from a point four miles below Corvallis
north to Stevensville The soil is 2 moderately heavy loam to silt loam,
varying considerably, hut being perhaps the most productive of the valley
floor, The topography is very level, with the result that drainage is only
fair and some difficulty is experienced with high water table. Water is
taken by gravity from the Bitter Root River, the supply being adequate.
Delivery is made only out of the main canal, as the company itself has not
constructed a lateral system,
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There are 1860 acres of irrigated land in the project. The land is in 25
farm units which average about 70 acres each, although there is consider-
able variation in size. The principal crops are alfalfa, small grains and
sugar beets, with canning peas and seed peas being grown to some extent.
Average yields are about as follows: Alfalfa 2% to 8 tons, barley 46
bushels, oats 85 bushels, beets 12 tons, green peas 13 tons and seed peas
20 bushels. Dairying is carried on rather extensively and much diversified
livestock is kept.

This project was completed in 1889 and has been in continuous operation
since that time. Much of the work on the main canal is done by the stock
holders which makes necessary a charge of only 25 cents an acre annually,
Taxes average about $1.560 an acre additional.

Companies and Associations—North Central Area

North Chinook Irrigation Association—The project lies northwest of
Chinook, in Blaine County, at an average distance of 12 to 15 miles. Chinook,
with a population of 1300, is a county seat town and the principal trade
center for farms in the area. Here is located the refinery of the Utah-
Idaho Sugar Company as well as other marketing facilities. The main line
of the Great Northern Railroad and Federal Highway No 2 both pass through
Chinook.

Lands in this project are at an elevation of about 2800 feet. The frost-
free period is approximately 126 days and the average annual precipitation
12.5 inches. Topography is level to rolling, The soils are mostly a light
brown loam to clay loam which yields satisfactorily under irrigation. Water
is taken from the West Fork Creek. The spring run-off is utilized directly
for irrigation and is also diverted into a reservoir of approximately 7000
acre feet capacity where it is stored for later season use. Although the
flow of water was almost negligible in 1930 and 1931, there is normally a
heavy run-off.

The irrigable area involved in this project os about 7000 acres. How-
ever, only about 2200 acres of this has been put under irrigation up to the
present time. It is claimed that the capacity of the reservoir could be
doubled by raising the dam some three feet. Enlargement of the intake
would also permit the securing of more early season run-off water which
could be used to particularly good advantage on hay land. Farms on the
project are rather large, with hay and grain being the principal crop.

This organization was started in 1905 at which time water rights were
filed and work begun on ditches. The reservoir was built in 1910. There
are 1030% shares of stock with a $10.00 par value. Stock was sold on the
basis of 80 shares to 160 acres The assessments average about $75 for 160
acres, or just under 50 cents an acre. Taxes on the irrigated land are about
40 cents an acre.

Havre Irrigation Company—The Havre Irrigation Company project
begins at the North Montana Experiment Station 6 miles southwest of

S
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Havre and extends northeast nearly to the city. Havre, a city of about
5,000 population is the county seat of Hill county. The main line of the
Great Northern railroad and IFederal Highway No 2 pass through Havre in
an east and west direction. The Havre-Butte branch of the railroad comes
sn from the southwest. The Utah-Idaho beet sugar refinery is located at
Chindok about 20 miles east. A diversity of market facilities are located at
Havre.

Elevation at this project is slightly over 2300 feet. The annual preci-
pitation is 13.5 inches, while the average frost-free period is recorded as
130 days. The topography is level to rolling, being largely bottom land.
Soils of the bottom lands are classed as Laurel loams, being light in color
and moderately heavy in texture, while the higher lands are Scobey loams,
which are darker in color and lighter in texture. Water is taken from
Beaver creek at the Experiment Station, There is a reservoir some two
miles below which has a capacity of 600 acre feet, To a certain extent
this project is a flood water propesition, utilizing the spring run-off largely
Further storage could be developed at a very reasonable cost, according to
information readily abtainable,

Slightly legs than 2000 seres is under the diteh at present, most of this
being irrigated when the water supply is sufficient, The development of
additional storage would add about 1000 acres. There are 12 farms which
have stock in the company. These farmg average about 125 acres of irrigat-
ed land each, and most of them are supplemented hy considerable dry land.
The farming system is fairly diversified, with alfalfa hay the leading crop.
Considerable of this hay is sold te deirymen near Havre, Alfalfa yields
about 2 tons in two cutlings. Alfalfa sced, and feed grain crops, giving
moderately good yields, claim the remainder of the acreage,

This company was organized in 1904, There are about 3000 shares of
stock outstanding. On an average, nearly two shares is owned for each
acre irrigated. The water cost averapes about U5 cents an acre., Taxes on
irrigated land in this locality are 50 cents an acre.

Rock Creek Trrigation Associntion—-The Rock Creck project is located
on the north side of the Milk River in the vieinity of Hingdale in Valley
County. The main line of the Great Northern Railway and U, S, Highway
No. 2 parallel the project, making transportation an easy matter. IHingdale
is the local trading point, while Glasgow the county seat with a population of
2,300, is about 30 miles east. The altitude here is approximately 2,100 feet,
while the growing season averages 120 days and the annual precipitation
about 13.6 inches. Tepography iz rather flat, and the soil is mostly a heavy
type.

This project is rather unique in that it is essentially a large flood
irrigation system. The flood waters of Rock Creek, an intermittent stream
draining a large area, are utilized., The canals which carry the diverted
flood water and the cross or check dykes are very large which enables the
controlling and proper utilizing of a great amount of water when it comes.
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Normally two good floodings. are possible.  The first of these is possible
when the melting snow run-off oceurs, usually in March or early April. The
second is possible when the spring rains occur in May and June.  This floog
water is spread over the land and held to a depth of several inches by g
system of contour dykes. The land is thus thoroughly soaked twice and
sufficient moisture is stored in the soil to produce good crops. Occasional
heavy rains later in the summer may be used to some extent and there are
some years when Rock Creek runs water which may be used as late as
July 15.

Approximately 9,600 acres are included within the project. Nearly
all this lies so that it can be flooded. Normally there is sufficient water
to irrigate 7,000 acres. However, in 1929 this was reduced to 5,000 acres and
in 1931 to about 3,600 acres. Bluejoint hay is the principal crop, which yields
just under one ton to the acre. Some alfalfa hay and grain is grown on the
lighter soil types. . 3 .

The project was organized in 1902. There are eleven stockholders,
some of which are absentees who rent their land. Nine ranchers operate on
the project. The wintering of cattie and sheep is their main activity. There
are 60 shares of stock, one share representing each 160 acres. The average
assessment has been 10 cents an acre over the last 20 years. Taxes on thig
land are about 30 cents an acre.

The Teton Cooperative Reservoir Company—The reservoir owned by this
company- is located five miles west of Bynum in Teton county. It has a
safe capacity of at least 80,000 acre feet. Water is taken from the Teton
River through a canal five miles long, to fill the reservoir.

The Teton Carey Act project which was organized in 1909 constructed
the reservoir on a much smaller scale than at present. This was done to
supply water to the old Carey Act project in the vicinity of Brady. When
the Bynum Irrigation District was developed, the reservoir company was
reorganized and the capacity of the reservoir greatly increased to serve
as primary source of water for the Bynum District. There are 1,000 shares
of stock in the Teton Cooperative Reservoir Company. Of these, the Bynum
Distriet owns 804 shares and The Brady Cooperative Irrigation Company
128 shares. The remaining stock is. held by private individuals. Annual
assessments which are made for operation and maintenance of the reservoir
are $2.00 per share.

The Brady ,Cooperative Irrigation Company—Lands in the Brady pro-
ject completely surround the town of Brady in Pondera County. The Great
Falls-Shelby branch of the Great Northern Railroad and a state highway
traverse the project. The elevation at Brady is about 8500 feet. Precipita-
tion averages 12 inches, while the frost-free period is about 125 days. The
soils are largely a light brown colored clay loam. Topography is very
favorable for irrigation, most of the land having a rather gentle slope. The
project is not troubled with alkali or seepage. , .

. Wheat is the prineipal crop grown, utilizing probably 80 per cent of

T —————— R L
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the entire area of 6,000 acres. About 10 per cent is in alfalfa while the
remamder s in native grass pasture, galdens, ete. Most of the wheat
land is irrigated in the fall. Only when water is very plentiful do the
farmers irrigate their wheat during the growing ‘season. The average
wheat yield obtained in this manner is 80 to 85 bushels per acre . Alfalfa
hay averages about 1% tons per acre. Some dairy cows and leelSlfled
livestock are kept on most farms, although there is only one lalge livestock
yanch on the project.

The Brady Cooperative Irrigation Company, organized about 1918,
took over part of the old Teton Carey Act project which came into existence
in 1909. There are 500 shares of stock in the company. These are owned
by 26 farmers who average about 20 shares each., When the usual amount
of water is available each share calls for delivery of enough water for
irrigating about 12 acres. This company owns 128 shares of stock in the
Teton Cooperative Reservoir Company, Water is delivered from the Bynum
Diteh into the Muddy Creek. It is in turn diverted into the company canal
-ahout 10 miles west of Brady. The average assessment for irrigation com-
pany stock is $15.00 a share. Most of the money from this assessment
goes in turn to pay the assessment on the reservoir stock which the Brady
«Clooperative Irrigation Company owns. Water costs the farmers of this
project, therefore, about $1.26 an acre annually. Taxes average about 50
«cents an acre,

The Eldorado Cooperative Canal Company—This project lies immed-
jately south of the Bymum Irrigation District in Teton County. The Great
Falls-Agawan branch of the Chicago, Milwaukee, St. Paul and Pacific
Railroad passes over the east end of the project while the Great Falls-
Pendroy . branch of the Great Northern Railroad and Federal Highway
‘Number 87 traverse the west end. The elevation in this locality is about
3900 feet. An annual precipitation of 14 inches occurs, while the frost-
free period averages 118 days. Soils of this project .are quite gravelly
and there is a considerable area of seeped land. While there is a very
Jarge area under the canal, the average 1r110'ated is around 3000 acres.
‘Water is diverted from the Teton River at a point about eight miles
southwest of Bynum. The Eldorado Company has an adjudicated right
to 8425 inches. With the exception of a few private rights, this is the
oldest water right on the Teton. The supply is therefore, usually adequate.

Most of the land in this project is owned by five large cattle and sheep
.operators. By far the greater part of the acreage is in native grass hay
which yields about one ton per acre.. The grain which is grown is fed
rather than sold as a cash crop, There are 1370 shares .of stock each re-
presenting 21, inches of decreed water. The annual assessments are
‘81,00 per share or about 50 cents an acre for, the land actually irrigated.
‘Taxes average about 50 cents an acre addltlona.l

The Farmers Cooperative Cana] Company——Lands 1r11gated by thls
company lie between the Eldorado and the Burton ditches near Farmington
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in Teton County. Transportation facolities and climate conditions: . are
practically the same as for the Eldorado project just previously discussed,
Water is taken from the Teton River at a point about 12 miles west of
Farmington. The company has a right, dated 1897, for 3000 inches of
water. Since this is the latest of the company rights in this locality, the
supply of water is not always adequate even though the company has g
small reservoir to supplement the late season flow. There is a great deal
of gravelly soil in this project. In addition there is a stretch of seeped
land about a mile wide and two and a half miles long which produces only
native grass hay. Some alkali is found here, but it is not a serious problem.

There are fifty farmers who won stock in this company. The greater
number have but one share, although a few have four, five or more which
gives an average of two shares per farm, This means that on an average
the farms have about 76 acres of irrigated land. This is ordinarily in
combination with some dry land acreage. Due to lack of range in recent.
years there has been very little livestock kept on the project. Wheat is
the prineipal erop grown with 20 to 30 bushels per acre being obtained.
The relatively small amount of alfalfa grown yields from one to one and a.
half tons per acre.

The Farmers Cooperative Canal Company was organized in 1898. There
are 100 shares of stock outstanding, each of which covers a right to 30
inches of water. The average assessment is $25 per share, which amounts
to something like 70 cents per acre.  Taxes are about 50 cents an acre.

The Teton Cooperative Canal Company (Burton Ditch)—The  Teton
Cooperative project is located south and east of the Farmers Cooperative
project on the Burton bench north of Choteau in Teton County. The upper
end of the project is approximately south of Farmington, while the lower
end extends about five miles north east of Choteau. Climatic conditions,
markets and transportation facilities are approximately the same as for
the two projects jpst previously considered. Water is taken from the
Teton River approximately south of Bynum., The company has a right for
about 3000 inches, the date of which is older than the Farmers Cooperative
company but later than the Eldorado company. They have no storage
reservoir and in very dry years some shortage of water occurs. The soils
are gravelly toward the west end, with a very heavy type prevailing over
the lower part of the project. The topography is rather gently sloping,

About sixty farmers own stock in the company, which irrigates a little
less than 8000 acres. The average irrigated land per farm is about 50 acres.
Wheat is the principal crop, with a yield of 30 bushels being average. Some
alfalfa is grown, yielding about 13% tons per acre. Livestock is kept on a
rather small scale, being rather diversified in nature.

, The Teton Cooperative Canal Company was organized in 1892, There
are 60 shares of stock, each representing five inches of water. Annual
assessments are from $20 to $25 per share, making the average water cost
per acre about 60 cents. Taxes are about 50 cents additional.
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Valier, Montana Land and Water Company—The Valier project is located
in the central part of Pondera County which is at the eastern base of the
Rocky Mountains in the northern part of the state. ‘Conrad, a city of 1400
population,” lies at the lower end of the project. The Shelby-Great Falls
pranich of the Great Northern Railway contacts the project at Conrad. A
Jocal railroad from Conrad to Valier extends nearly the entire length of the
project, with frequent shipping points available, Federal Highway No. 87
cuts across the western end of the project and there is a well improved road
connecting Conrad with Great Falls, a distance of approximately 75 miles.

Elevation of the project averages about 3600 feet and 'the annual pre-
cipitation is about 12 inches. The frost-freé¢ period averages about 120
days. Soils* are of glacial origin, but there is considerable variation. For
the most part the soils are dark brown in color and are a moderately heavy
loam. Topography is generally favorable for irrigation. The natural flow
of Birch and Dupuyer Creeks is utilized, supplemented by a combined
storage of 142,000 acre feet in Lake Francis and the Birch Creek Canyon
reservoir. Water is therefore entirely adequate. Delivery is made to each
farm by an- extensive lateral system maintained by the company. A small
amount of seepage has occurred, and water stock for 2100 acres so effected
'has been removed.

Gross area of the project is 115,000 acres of which 80,000 are irrigable.
Approximately half the irrigable acreage is actually being irrigated. This
is due, in part, to the many large holdings which cannot be properly farmed
under irrigation by the farmer with only average capital. Farms at the

present time vary between 120 and 240 acres and there are 365 farmers on
the project. Hay and small grains are the principal crops although some
sugar beets are being grown. Alfalfa and sweet clover yields average about
2% tons; wheat, 30 bushels; barley, 45 bushels; oats, 60 bushels; and sugar
beets, 11 tons. Most farmers have dairy cattle, hogs or small bands of
sheep which lend diversity to their farming program. Some winter feeding
of beef cattle and sheep from adjacent range lands is practised.

The Valier Carey Act Project was started in 1909. Development and
management is in the hands of the Valier Montana Land and Water Com-
pany. The original contract with the Carey Act Board provides that the
perpetual water right be sold for not more than $40.00 per acre. The
original contracts provided for the payment of this in 14 years but the
period has since been lengthened to 21 years. Operation and maintenance
charges are $1.00 per acre and taxes average 75 cents. Land with a paid-up
water right can be purchased under the system at an average price of
$50.00, amortized over a 21-year period. ’

*A detailed report on the soils of the Valier Project is available. See Montana Experiment
Station Bulletin No. 217.
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" Companies and Assocxatlons——ACentral Area

Lebo Lake Irrigation Company—This project is located about ten miles
southwest of Harlowtown in Wheatland County. The main line of the
Chicago, Milwaukee, St. Paul and Pacific Railway passes through Harlow-
ton, a city of 2,000 population. The altitude at this point is 4300 feet. The
frost-free period averages about 95 days and the annual precipitation ap-
proximately 12 inches,

About 4000 acres is irrigated in this project. The soil is a dark loam:
with occasional outerops of gravel and stone. The water supply consists:
of the normal flow of Lebo Creek supplemented by that stored in Lebo Lake.
This storage reservoir is filled in the spring by means of a canal which
diverts ' water from the American Fork of the Musselshell River. The
supply is adequate except in extremely dry years.

There are about 12 water users on the project. Most of these are
ranchers who use this land only for growing winter feed, Because of the
abundance of grazing land in the vicinity, this is an excellent cattle and
sheep country. Alfalfa hay claims nearly the entire acreage. Two cuttings:
‘are obtained and the yield averages about 2% tons per acre. '

In 1903 a company was organized which constructed the dam and the
diversion canal. They had 1000 shares of stock with a value of $25.00
each. In 1920 the dam was raised to make possible the irrigating of an
additional 200 acres. The stock is owned by the water users who cooperate
in maintaining the works, The cost of water under this system is almost
negligible, Taxes average about 45 cents an acre on the irrigated land.

Montana Ditch Company—The project of the Montana Ditch Company
is located along the Missouri River immediately north of Townsend, in
Broadwater County. The main line of the Northern Pacific railway con-
tacts the project. U, S. Highway No. 10 N makes travel by car either north:
or south possibie throughout the year. Helena, the state capitol, is only
356 miles distant. Townsend, the” county seat, with a populatmn of 840, is.
the local shipping point. :

The levation of the project is about 3800 feet and annual precipitation
about 10 inches. Although temperature data are not.recorded at Townsend,
the data obtained at recording stations in the same county would indicate a
frost-free period of about 110 days. Soils of the project are dark, grading
from ‘a loam to silty loam in texture. Water, of which there is always an
abundance, is taken to gravity from. the Missouri River. Most of the acreage
is devoted to producing hay.  This is fed primarily to beef cattle and sheep
which range. on the adjacent foothill and mountain lands. Alfalfa yields
-about 3 tons. in two.cuttings and wild hay yields abont 1% tons.

The company was organized in 1901 with.a capital stock of $44,000.
Forty-four shares were issued and are now outstanding. Each share entitles
the holder to 1/44 of the water in the ditch. Shares are each assessed $5.00
per acre per month to meet operating and maintenance costs and to retire
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indebtedness. Since there are 5,000 acres of irrigated land in the project,
the average land per share is about 114 acres. Water is used for about 5
months ordinarily so that the average water charge per acre is less than
95 cents. Taxes average about 76 cents per acre. The present indebtedness
is only $7500. This is secured by a note of the company.

Montana Reservoir and Irrigation Company—This project is located in
ihe Helena Valley about six miles northeast of the city of Helena. The
land included lies along the west and north shores of Hauser Lake, Helena,
the state capitol and a city of 12,000 population, affords a good local
market for a variety of produce. The main line of the Northern Pacific
Railroad and the Havre-Butte branch of the Great Northern Railroad
serve the area. Excellent surfaced highways extend in three directions out
of Helena.

Elevation of the project is just under 3,800 feet. The frost-free period
averages 140 days and the annual precipitation is about 13 inches. Water
is pumped from Lake Hauser from three different levels, the average
being 110 feet. Since this lake is fed by the Missouri River, the supply
is ample at all times. Topography is moderately rolloing to smooth and
the farming land is largely a sandy loam soil type. ‘

The projeet is especially adapted to a diversified type of farming, Alfalfa
is the principal crop, while small grains, potatoes, and sugar beets are also
grown. Yields of all crops adapted to the locality are very satisfactory.
Dairy cattle, hogs and poultry are an important part of the farm business
in most cases. Some liveitock feeding is done, with satisfactory results
heing obtained.

A total area of 10,000 acres is included in the project. Nine thousand
acres of this is irrigable, and approximately 5,000 acres are being irrigated
at the present time. While the greater part of the land is in private owner-
ship, considerable is owned by the Montana Reservoir and Irrigation Com-
pany, a subsidiary of the Montana Power Company. This company supplies
the water at a cost of $1.76 an acre foot. Taxes on the irrigated Iand
average about 75 cents per acre.

Sun River Valley Ditch Company—This project is situated in the lower
Sun River Valley, between the towns of Sun River and Vaughn. Lands in
the project are traversed by the Augusta-Great Falls branch of the Great
Northern Railway and by Federal Highway No. 87. Great Falls with a
population of about 80,000 is only 15 miles distant and affords a good
market for a variety of products.

The average elevation of the project is about 8400.feet, The annual
precipitation is about 12 inches and the frost-free period averages 125
days. Topography is excellent for irrigation. Soils are moderately dark
in color. ' They incline to the heavier types, with silt loam and clay loam
prediminating. Water is taken by gravity from the Sun River. The com-
pany has an adjudicated right to sixty-seven second feet, which is with one
exception the oldest right on the river.
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There are approximately 3500 acres of irrigable land under the canal,
of which about 2500 acres are actually being irrigated. The water supply
is ample to serve 5000 acres, and the canal could be extended across the
Muddy Creek at Vaughn to cover about 1500 more at & very reasonable.
cost. Eighty-one shares of assessable stock have been issued to the land-
owners on the project, and water is pro-rated according to the amount of
stock held by the individual owners,

In 1931 the company sold at par $6000 in bonds. Irocceds from this
were used to clean and enlarge the canal and make other improvements,
The bonds are serial and are to be retired at the rate of $1000 each year,
An annual assessment of $20.00 a share is made to retire the honds, pay
interest and cost of maintenance and operation. This $20.00 assessment
on 81 shares means only $1620, or less than 50 cents an acre for the irri-
gable area. Taxes average about 65 cents annually.
~ Winnett Irrigation Company—This project is located 2 miles north and
west of Winnett in Petrolemm County. Winnett, having a population of
500, is the county seat and the shipping point for the project, A branch line
of the Chicago, Milwaukee, St. Paul and Pacific Railway connects Winnett
with Lewistown, to the west about 60 miles. A well improved road also
extends between these two points.

The elevation is 3000 feet on an average. A frost-free perviod of 150
days, and an annual precipitation of just under 13 inches are average for
the area. The topography of the land is for the most part favorable for
irrigation. Soils at the lower end of the project are mostly a loam to sandy
loam. These of the upper part, however, are developed over shale and con-
siderable difficulty is encountered with alkali. Water for irrigation comes
originally from Ford Creek. Ilood waters from this stream ave diverted
by a canal to two reservoirs where it is stored for summer use. When the
reservoirs are kept in repair there is sufficient water except in vary dry
years.

Iyrigable arvea of the project is given as 12,000 acres., Of this, only
1000 acres is actually irrigated. The project was construected in 1915 and
paid for by local people who hoped to sell sufficient land to repay the cost
of the system. The orviginal cost of development was $20 an acre. The
water charge is 50 cents an acre annually and taxes ave about 65 cents an
acre., Influenced by the presence of only fair soils and an uncertain water
supply, combined with low prices for agricultural products, very little agri-
cultural development has taken place. Not more than half a dozen farmers
are actually using the water. Alfalfa hay and alfalfa sced are the principal
crops grown. Because of the vast amount of range adjacent to the project,
hay for winter feed is in demand,
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Companies and Associations—Southwestern Area
Gallatin Group
Projects in this group include the greater part of the irrigated lands
in the (;_nllntin Valley, which extends east and west through the central
part of Gallatin County. Bezeman, a city of approximately 7,000, is near
the eastern or upper end of the valley. Gallabin Gateway, Belgrade, Man-
hattan, Logan, Three Forks and Willow Creek are progressive towns which

e S P AR ST

, Lo Lape Canal

. Masmtnoth IThivk

. Mutdle Creel Hupply
. Farae s U]

N

PARX

L EGEND~
aker Dhiteh
Prrks Uannl
Warms Sorirgs Canal

Moreinend Canal
Hiuh foane Canal
Wite Frteh
femis Ditieh
Valley Ditehs

Keupben Ditck
H#pain INtrh
Herk & Bovder Diteh |

W brinnehmbdt Cana)
Dipy Crenk fhiteh

Fig. O-—{anals

and Supply Ditches, Gallatin Valley




76 o MONTANA EXTENSION SERVICE

serve the central and lower parts of the valley. Yellowstone Park is Jegg
than 100 miles south. Montana State College is located at Bozeman,

The main line of the Northern Pacific Railway extends the entire lengt}
of the valley, with several branch lines making shipping facilities near 4o
all. The main line of the Chicago, Milwaukee, St. Paul and Pacific touchesg
the lower part of the valley at Three Forks. Branch lines for hauling both
passengers and freight extend up to Gallatin Gateway and through Bozeman
north to Menard.: Federal highway No. 10 extends the entire length of the
valley,

The farmers of the Gallatin Valley are well organized, having a live.
stock shipping association, canning crops association, sheep association,
dairy herd improvement association, poultry association, Farm Bureau and
farmers oil company. An extensive seed pea and canning pea industry is
established in this valley., A large well-equipped cannery, which takes peas
and a limited acreage of beans, is located at Bozeman, Seed pea houses,
extensive flour mills and creameries are also located here, while similax
marketing facilities, on a smaller scale, are found in other towns of the
valley. Sugar beets are shipped to Missoula, some 220 miles west.

Farm lands under irrigation vary from an altitude of 5,000 feet in the
upper valley to about 4,400 feet in the vicinity of Three Forks. The frost-
free period varies from 90 to 130 days, with something over 100 days being
the average. Precipitation varies from about 18 inches in the upper valley
to approximately 10 inches in the lower portions. The great variation within
a distance of only 35 miles is due to local conditions which result from the
surrounding mountains.

Soils* in the upper valley adjacent to the mountain slopes are largely
deep dark loams of high productivity. Farther out on the valley floor the
soil becomes lighter in color and gravel is found nearer the surface, al-
though the sreas which are too gravelly for profitable farming are some-
what localized. High water table is a problem along the north central part
of the valley, but land irrigated under the various eanals hare considered is
not subject to high water table to any great extent. In general the soils of
the Gallatin Valley are among the most productive in the state,

This is one of the oldest farming sections of Montana. Agriculture
is highly developed and a diversified type of farming is practiced. Beef
or dairy cattle are found in substantial numbers on a great many of  the
farms, while “farm flocks” of sheep are found on others. Hogs and- poultry
are kept on nearly every farm. Alfalfa claims perhaps the larg'est part of
the irrigable acreage. Yields vary from two to four tons in two cuttings, with
two and one-holf to three tons being considered the average yield over a
period of years. Peas, both for canning and seed purposes, use many
thousand of acres of these lands each vear. Yields vary within wide limits,

*A detm]ed 5011 suyvey hag been made of thls area by the Montana Experiment Station
in cooperation’ with the Bureau of Chemistry and Soils.
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put a fair averapge for seed peas is 25 to §5 bushels per acve while eanning
pens average 2500 to 8,500 pounds. DBoth winter and spring wheat are
grown extensively under irrigation with yields around 85 bushels as an
average.  Average yields for barley and oats respectively ave 45 and 60
pushels.  Irrigated pastures, particularly in the higher water table areas,
are common and have a high carrying eapacity. Farms are somewhat larper
in size than is usual where land of this quality is placed under irvigation.

The urea is particularly adopted to dairying and substantial expansion
along this line will no deubt oceur within the next few years., A producer
owned and controlled cooperative ereamery has recently been incorporated
and it is hoped to establish a ereamery in the near future. Abundant cold,
running water, cool climate, comparative {reedom from flies, suceulent irri-
gated pastures, and superior hay are all favorable to dairying.

Most of the water used by these ditch companies comes from the West
Gallatin River and its tributarvies, This water has all heen adjudieated and
in years when there is a water shortage, furms having the most recent
rights do not have suffieient water. During years of normal precipitation
there is not a water shortage in the Gallatin Valley.

Baker Diteh Campany—Land frvigated unider the Raker diteh lies im-
mediately adjacent to the townsite of Munhutlun on the west, north and east
sides.  Water ix taken from the West Gallatin River, Baker Creck and
Camp Creck., The decreed right is for 2,000 miners inches under date of
1848, In all but very dry seasons the supply is sufficient,

There are cleven water users in this company. The acreage ivrigated
by cach varies somewhat, but the average is elose to 200 acres. Very few
peas are grown on these farms, while alfalfa hay and permanent pasture
are considered the best adapted crops.  Although a diversity of livestock is
kept on most of the farms, dairy cattle predominate in this locality.

The Baker Ditch Campany was organized in 1913, Therve ave 2,000
shares of stock with a par value of $20.00,  Assessments vary slightly from
vear to year but the average is 15 cents a share, or the same amount per
acre. Taxes on land average 63 conts an acre,

Dry Creek Irrigation Company—-This project lies immediately north of
the East Gallatin River in the vicinity of Belgrade and Manhattan, The
company has 1,300 inches of deerveed water from the East Gallatin which
is taken into the diteh about six miles due north of Belgrade.

Iifteen farmers own stock in the company, While the shave holdings
vary from 10 to 200 per farm, the average is slightly under 100 shaves.
Alfalfa, spring wheat, barley and secd peas are the principal evops. These
give yields about equal to the average for the valley. Beef cattle are the
principal livestock kept, although the farming system is (uite diversified.

This company was organized in 1907, with 1,500 shoves of stock, The
average water assessment per acre is 35 cents, while land ta\ces are about
40 cents an acre.

Farmers Canal Company—The canal belonging to this company takes
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water from the West Gallatin River immediately west of Gallatin Gateway
townsite. It then follows a northeasterly course toward the city of Bozeman,
terminating just northwest of the city limits. The company has a total of
10,700 inches of decreed water, almost all of which is under date of 1890 to
1892 inclusive.

Slightly more than 10,000 acres of land is estimated as being irrigated
in this system. There are seventy-five water users in all. Acreage irri-
gated in each farm varies somewhat, but the most common size farm is
about 160 acres of irrigated land. This is one of the very best farming sec-
tions of the valley. Peas, both for seed and for canning purposes, are grown
extensively here. Yields of peas, as well os of alfalfa and grain crops are
above the average for the valley. There are some rather large beef and
dairy farms in the area and nearly all of the farms have some livestock.

The Farmers Canal Company was organized in 1891. There are 100
shares of stock, each with a par value of $500. Each share represents ap-
proximately 100 inches of water. The average per acre assessment for
water is 20 cents. Taxes on land average about $110 an acre,

High Line Canal Company—The High Line Canal takes water from the
West Gallatin River about three miles south of Gallatin Gateway., After
approximately paralleling the river on the west side for about seven miles,
it swings west several miles and from there proceeds north to a point about
seven miles southwest of Manhattan. The main canal is approximately 20
miles long and the three branch canals which are a part of the system bring
the total to 85 miles. The total appropriation of this company is 5,900 inches,
3,400 of which is 1890 water and the remaining 2,500 inches is under date
of 1901.

About 6,000 acres of land is irrigated in this project, There are 50
water users, whose average irrigated area ig slightly more than 100 acres.
The land is rather rolling in topography and the soil varies rather widely,
although it is quite productive. Wheat perhaps claims the greatest acreage,
although peas, alfalfa and feed grain crops are included in the cropping
system. Some of the farms include a considerable dry land acreage. Live-
stock of various kinds is present on most of the farms.

The High Line Canal Company was formerly a part of the West Gal-
latin Irrigation Company which was organized some time during the 90’s.
In 1909 the farmers using this ditch formed a separate organization known
as the High Line Canal Company. In 19380 they reincorporated under their
present name. There are 4,571 shares of stock in the company which repre-
sent 5,128 inches of water. This stock is assessable and the average assess-
ment i3 about $1.50 per acre annually. At the time of reorganization in
1909 holders of water rights were given the choice of trading in their old
stock for the new or of simply retaining their original water right and pay-
ing $2.00 an inch per year to have their water delivered through the com-
pany ditch. Farmers having rights to 777 inches of water chose the latter
alternative. Land taxes on this project average from 55 to 60 cents an acre.
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Keughen Ditch Company—The Keughen Diteh diverts water from the
West Gallatin River just southwest of the Bozeman Hot Springs. The
canal then takes a northwesterly course on the west side of the river for
about 8 miles. A total of 2814 inches of water is decreed to land under
this ditch. The dates of the several rights are as follows: 1874—338 inches,
1882—1,541 inches, 188H to 1804154 inches. This company has one of the
pest water rights in the valley.

Approximately 8,000 acres of land i irrigated in this project. This is
ovwned by fifteen individuals who have stock in the company. Nine of the
fifteen have six shares cach, which means that most of the holdings are
very large for irrigated farms. Alfalfa, wheat and peas are the leading
crops, with yields running about the same as the average for the valley.
Beef cattle are the mest common class of livestock found in this locality.

The Keughen Diteh Company was organized in 1902, There are 60
shares of stock outstanding, each of which represents just under 50 inches
of water. Assessments average about $10.00 a share or from 20 to 25
cents an acre. Taxes on lamd average approximately 50 cents an acre.

Low Line Canal Company--The Low Line Canal takes water from the
West Gallatin River about one and one-half miles above Shed’s Bridge, It
+hen runs just above and within a very short distance of the Keughen Ditch
For about five miles, IFrom here the Low Line swings due west, irrigating
considerable acreage in the Chureh Hill eommunity. This company has a
5,900 inch right, of which 5,400 is 1590 water and 2,500 inches is dated 1901,

Nearly 6,000 acres of lami ave irrigated by this system. There arve 57
water users, 2 of which have less than 75 sharves, The remainder is in
1arger holdings, with 100 to 2060 shares being the most common size. Since
each share represents approximately one acre of irrigated land, this means
the farms ave fairly large. Crops and yields are about the same as those
under the High Line Canal.

The Low Line Ievization Company was formed in 1909 by a group of
Tarmers who formerly were in the West Gallatin Irvigation Company In
1924 they refinanced the project and reincorporated as the Low Line Canal
Company. There are 5,458 shares of stock outstanding, The water cost
per year is from $2.50 te $3.00, Thix relatively high cost is due to some
aexpensive construction and repair work which is being paid for over a
perind of years, Taxes average 50 cents an acre additional.

Mammoth Ditch Company—The Mammoth Ditch diverts water from the
West Gallatin River ahout ane and one-half miles below Shed's Bridge.
From here it runs due north and through the townsite of Belgrade. This
company has perhaps the best water right in the valley. Of the 2,940 inches
of decreed water, 2,061 inches gre 1866 water and 679 inches are 1884 water,

Particularly toward the lower end of this project there is considerable
grravelly soil and the water requirement is high., There is perhaps a total
of 2,000 acres of land actually irrigated, Alfalfa, which is the principal
crop, does well when it hecomes established and is given frequent irvigation,
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On the deeper soil areas, grain crops give good yields. Twelve stockholders,
having from one to fifteen shares each, use this water.

The Mammoth Ditech Campany was organized in 1904, There are 52
shares of stock, each carrying the right to delivery of 50 inches of water.
The par value of these shares is $500.00. Assessments average $10.00 a
share or about 20 cents an acre, Taxes on land are about 75 cents an acre,

Middle Creek Ditch Company—The canal constructed by this company
takes water from Middle Creek at a point about four miles south and three
miles west of Bozeman. The canal, about five miles long, extends north-
east to the College Farm. The water right of the Middle Creek Ditch Com-
pany is for 2000 inches, to date of this water being 1897. During dry years
a shortage of water occurs late in the summer,

Approximately 3,000 acres of land is irvigated from this canal. The
soil is largely a dark loam underlaid with gravel. A major part of the acre-
age ig devoted to hay, while feed grain crops and peas are grown quite
extensively. Wheat is grown only to a limited extent. Yiclds are perhaps
slightly above the average for the valley. There are 55 farmers who have
stock in the company, While there are a few small water users near Boze-
man, 160 acres is the most common amount of irrigated land per farm.

The Middle Creek Ditch Company was organized in 1888, There are
60 shares of stock, each representing 50 inches of water. Assessments
average $10.00 a year per share or 20 cents an acre. Taxes in this locality
average about $1.10 an acre,

Middle Creek Supply Ditch Company—This conmpany was organized for
the purpose of building a canal which takes water from the West Gallatin
just above the Bozeman Hot Springs and conveys it to Middle Creck at a
point about one and one-half miles east and the same distance north of the
point of diversion, Less than three miles of canal are required. The water
is then diverted from the creek channel by the various users. A right to
3,326 inches of water under date of 1872 belongs to this company.

Approximately 8,000 acres are irrigated by the shareholders in this
company. Twenty water users are involved, these irrigating from 50 to
350 acres each, The majority of the farms within this project have about
200 acres of irrigated land. Alfalfa, wheat and peas ave the principal crops,
with yields of these crops being about average for the valley. A diversity
of livestock is maintained on most of the farms.

This company was organized in 1889, There are 17% shares of stock,
each of which is assumed to carry the right for sufficient water to irrigate
200 acres. The average water cost is less than 10 cents an acre annually
while taxes are about 60 cents an acre.

Moreland Canal Company—The Moreland Canal diverts water from the
West Gallatin River about three miles southwest of Belgrade. The canal
extends on the west side of the river in a morthwesterly direction to a point
about three miles west of Manhattan. The water right of this company
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is dated 1882. It calls for a gross delivery of 1,918 inches, with a net de-
livery of 1,500 inches.

About 1,500 acres of land are irrigated from the Moreland Canal. There
are twelve water users who have from 83 to 160 inches of water each, with
an average of perhaps 120 inches. For the most part, the soil is of good
quality and yields are equal to the average for the valley. Some sugar
beets are grown, with a yield of 14 tons being obtained. Beef cattle are
the predominant type of livestock in this area.

The Moreland Canal Company was organized in 1882, There are 1,600
shares of stock outstanding. The average yearly water assessment is about
75 cents per acre, Taxes on land are about 60 cents an acre additional.

Mystic Lake Ditch Company—This project lies some five miles south
of Bozeman. Water is diverted out of Bozeman Creek just inside the
mouth of Sour Dough Canyon, and carried to farms north and west two or
three miles. Water has been decreed to the company as follows: 600 inches
of 1866, 400 inches of 1868 and 300 inches of 1872, Most of the farmers in
this company also own stock in the Bozeman Creek Reservoir Company
which has developed storage in Mystic Lake at the upper end of Bozeman
Creek, There are 10 shares of ditch stock, each representing 100 inches of
water and there are 20 shares of reservoir stock. The reservoir stock nor-
mally entitles the holder to 100 inches of water for 15 days. The city of
Bozeman has four shares of this stock, the remainder being owned by 11
farmers. There are 10 farmers in the ditch association.

Upwards of 2000 acres are irrigated in this system. The farms are
rather large and a considerable amount of livestock is kept on most of
them. Hay claims the greatest acreage, with yields slightly above the
valley average. Peas and grain crops, which are grown to some extent,
give very good yields. Water assessments both in the ditch company and
the reservoir company combined do not usually exceed 10 cents an acre.
Taxes average about 70 cents an acre on land in this part of the valley.

Perks Canal Company—The Perks Canal takes water from Camp Creek
about two miles west of Central Park. From here it runs north, crossing
the Northern Pacific track, and then runs parallel to the track into the Man-
hattan townsite. The entire length of the canal is only about three miles.
The company has 983 inches of decreed water, all of which dates back to
1868.

Approximately 1,200 acres of land are irrigated from this canal. The
smallest stockholder has five shares while the largest has 179. Farms
are, therefore somewhat smaller than the average for the valley. Dairying
is the principal livestock enterprise, while peas and wheat are grown to
some extent as cash crops.

The Perks Canal Company was organized in 1868. There are 1,200
shares of stock, each share representing about one acre of land. The aver-
age yearly assessment is 15 cents a share. Taxes average 75 cents an acre.

Spain-Farris Ditch Company—This company ditch takes water from the
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West Gallatin about one mile below Shed’s Bridge. The canal runs approxi-
mately parallel to Middle Creek, terminating two miles due east of Belgrade,
Water decreed to the company totals 4,789 inches. Of this, 1,200 inches are
an 1886 right while the remainder is largely 1890. A shortage of water is
not unusual on this project.

Twenty-seven farmers are shareholders in this company. They average
from 150 to 200 shares, each of which represents an inch of water. . The
soil under this system is inclined to be gravelly and, therefore, requires a
good deal of water. Alfalfa does very well in this soil when once established
and properly watered. Grain crops are grown with fair success, but there
are but few peas. A diversified type of farming, with considerable live-
stock in the system, if found here as elsewhere in the valley. .

The Spain-Farris Ditch Company was organized in 1906, There are
4,789 shares of stock, or a share for each unit. Water assessments average
30 cents an acre, while taxes are about 80 cents an acre,

The Valley Ditch Company—Water is diverted into the Valley Ditch from
the West Gallatin River about two miles below Shed’s Bridge. The canal
then runs northwest about half way between the Keughen and the Moreland
Canals on the west side of the river. The company has rights to a total of
3,018 inches of water. Under date of 1882 they have 543 inches, while the
remainder dates from 1890 to 1904. Ordinarily the water supply is ample.
This is due in part to the fact that there is considerable waste water return
from land irrigated above.

Approximately 3,000 acres are irrigated in this projeet. There are
fourteen water users in the company who irrigate from 80 to 400 acres
of land each. The average, however, is about 200 acres. Soils over most
of the area are dark loams of good productivity. Alfalfa hay and peas are
the principal crops grown, while there is a considerable acreage of wheat
and feed grain crops. Yields are perhaps a little above average for the
valley. Beef cattle hold a dominant position in the livestock system,-

The Valley Ditch Company was organized in 1906, There are 70 shares
of stock, which divided into the total decreed water, gives about 72 inches
per share, The average assessment is about $3.00 a share, making the aver-
age per acre cost of water less than 10 cents. In addition to this, some work
is done on the canal by the various shareholders. Taxes are about 45 cents
an acre on an average,

Warm Springs Canal Company—The Warm Springs Canal heads along
Baker Creek about two and one half miles southeast of Manhattan. The
canal then extends northwest to within about a mile of Logan. In addition
to the water from Baker Creek, about an equal amount is taken from Warm
Springs Creek. The total water right is for 2,200 inches, all of which is
an 1889 right. There is a sufficient supply for the 2,200 acres which this
right is supposed to cover.

Twenty farmers are stockholders in this company. Although there is
some variation, the average holding is about 100 inches of water each.
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Alfalfa hay is the leading crop. Peas and sugar beets are grown to some
extent. Yields are about equal to the valley average. Beef cattle are the
major class of livestock, although dairy cattle are kept on several of the
farms.

The Warm Springs Canal Company was organized in 1920. Stock is
issued on the basis of one share for each inch of water. The average water
cost is about 75 cents an acre. Taxes are about 75 cents an acre also.

West Gallatin Canal Company (Kleinschmidt Ditch)—The Kleinschmidt
Ditch takes water from the West Gallatin River right at the mouth of the
canyon, about five miles south of Gallatin Gateway. The canal follows a
northeasterly course to a point about two and one-half miles northeast of
Gallatin Gateway. From here it swings rather abruptly east some four
miles, terminating within two miles of Bozeman. The company right is
for 6,040 miners inches, 3,000 of which is 1883 water and the remaining
3,040, 1901 water. ) '

Approximately 6,000 acres are irrigated from the Kleinschmidt ditch
and there are fifty farmers in the company. The irrigated area per farm
varies from 25 to 400 acres, but the average is somewhere around 115 acres.
Most of the land under this ditch is very productive, yields being slightly
above the valley average. Although alfalfa hay probably claims the most
acreage, peas are grown extensively. Either dairy or beef cattle are kept
in substantial numbers on nearly all the farms.

The West Gallatin Canal Company was organized in 1901, There are
40 shares of stock, each carrying a right to water for about 150 acres.
Yearly assessments average $50.00 a share or about 30 cents an acre,
Taxes average slightly over $1.00. )

Jefferson Canal Company—This project is located in the Jefferson
Valley and includes the irrigated land lying on the west side of the river
from a.point 10 miles above Whitehall down to that city. The topography
of the narrow valley floor is quite even. The soils are largely a brown silt
loam with gravel sub-soil.  Some outcrops of gravel occur. Water is taken
by gravity from the Jefferson river. The company has a right to 1600
inches and can secure 500 inches more if necessary. The supply is there-
fore abundant.

Sixteen hundred acres of irrigated land is the total included in the
project. There are 20 water users in the company. IFarms average from
100 to 160 acres with approximately 50 acres of irrigated land each. Cash
erops are not grown to any extent, although the sugar beets and potatoes
which are grown yield on an average 11 tons and 100 cwt. per acre respect-
ively., Dairying is carried on rather extensively, but other livestock are
kept only on a small scale. Alfalfa, the principal feed c¢rop, yields about
214 tons in two cuttings. Small grains give only fair yields. .

This company, which is owned by local farmers, has no indebtedness.
The annual charge for ‘water is $1,00 an acre. Taxes average 90 cents an
acre additional.
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Norweign Ditch Company—This project is located almost immediately
south and east of Harrison, in Madison County., A short branch of the
Northern Pacific railroad connecting Sappington and Norris cuts through
the project which lies some ten miles south of the main line. A good
highway connects Harrison, a town of perhaps 100 people, with the Yellow-
stone Trail. The altitude here is just under 5000 feet. Precipitation aver-
ages from (14 to 16 inches and the frost-free period is approximately 100
days. The topography is moderately rolling and soils, which are dark in
color, grade from a silt loam to a sandy loam. Water is taken from the
headwaters of Willow Creek near Potosi Hot Springs and conveyed across a
divide by gravity into Norweigan Creek. The company has a right for 1200
inches of water, 200 inches of which is dated 1865 and the remainder, 1872,
In dry years there is some shortage of water after the middle of the sum-
mer,

From 1000 to 1200 acres is irrigated in this project. This is divided
among about ten farms, most of which have considerable dry land in com-
bination with the irrigated land. Alfalfa hay, yielding on an average of
two tons in as many cuttings, is the principal crop. Some grain crops are.
grown, although mostly for feed, Beef cattle are the principal class of
livestock raised, The annual water cost is only about 25 cents an acre,
while taxes average perhaps 60 cents allitional.

Parrot Ditch Company—The Parrot Ditch Company project is located on
the south side of the Jefferson River. The lower end of the project is 6
miles east of Whitehall, while the project extends on up the river above
Waterloo. The land under irrigation is both bottom land and low benches
which are moderately level. The soil is a rather dark color, varying in
texture from a light to a heavy silt loam. Water is taken by gravity from
the Jefferson above Watrloo. Several water rights are involved some of
which are old rights, while others are more recent. Although the supply
was short in 1981, there is ordinarily sufficient water, Seepage is no pro-
blem,

There are 4000 acres irripated by this system, Farms, of which there
are 38, are much larger than the average found on most irrigation projects,
The average size of unit is about 820 acres of which about 100 acres is
jrrigated. Several farms with private ditches are scattered throughout the
project. The system of farming followed is mainly that of livestock pro-
duction. Some dairying is done, while beef cattle and sheep are both kept
on the farms and broughtto the project for wintering. There are numerous
tracts of state and railroad grazing lands tributary to the project that can
be rented at a reasonable rate, while the project is almost surrounded by
forest reserves which offer special opportunities for stock raising. Alfalfa
hay yielding 2 to 3 tons per acre in two cuttings, claims the greater part of
the acreage. Wheat yields average 85 bushels and barley 45 bushels per.
acre. A few beets are grown, with yields averaging about 11 ton. Potatoes
are grown to some extent commercially, giving yields of 100 to 125 ewt.
to the acre,
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In 1916 an okl power development system was converted into the pre-
sent Parrot Irrigation Project. Two classes of stock are issued, namely,
“p” and “C". The former is held by farmers at the upper end of the pro-
jeet and the class “O" stock by farmers toward the lower end.  Assess-
ments against these shares are in the ratio of 2:3. That is, for every two
dollars assessed against “B” stoek, there is three dollars assessed apainst
{he “C” stock. One share of stock, entitling the owner to one miner’s inch
of water is outstanding for each of the -HW0 acres,  Assessments vary from
40 cents to $1.00 per inch, continuous flow, the Iatter amount representing
the usual assessment of the vluss “C" stockholders. Taxes average about
60 cents an aere on the improved irvigated land,

Pipestone Ditch Company--The lands irrigated by this company are
mostly situated on the hench immediately north and west of Whitehall. The
topography is reasonably even, with sufficient slope to facilitate irrigation.
The soil ig mostly a decompozed sranite which is moderately light in tex-
ture. Some outerops of gravel are present. Water is supplied by the divect
flow of Pipestone Creck, the company having a right to 1100 inches. In
years of normal precipitation this amount is adequate, although in dry years
some shortage osceurs,  Home of the lavger farms have water rights, in
addition te water which they purchase from the company, None of the
land is troubled by seepage,

Nearly all of the 1000 acres included in the project is at present irri-
gated, There are T waler users in the system, nearly all of which have
rather larie hoblings of Jand,  Dairying and stoek raising represent the
principal type of farming fullowed, Ilay is, therefore, the principal crop.
Alfalfa yields average sbout Q4 tons per acre. Some potatoes are grown
commercially, a yivht of 120 ewt. per acre being common,

The company has no indebtedness,  There are 6000 shaves of stock,
cach share of which is annually assesxed 3 eents on an average.  Assuming
that each of the 1000 aeres has the =ame number of shares this would make
a water charge of 18 cents an acre. Taxes average 60 cents an acre addi-
tional.

Pipestone Reservoir Canal Company—This project is located on the
heneh just west and south of Whitehall, Railvoad sidings on or adjacent to
the project are convenient shopping points.  The topography is rolling and
somewhat broken. Sedls are largely a grayvish brown material of granite
origin which is somewhat gravelly and steny in spots. The water require-
ment for suceessful crop production is, therefore high, The normal flow
of Pipestone ereck is supplemented by a rescervoir of 500 acre feet capacity,
Further storage is considered possible at a reasonable cost, Water supply
is, for the present acreage cultivated, adequate except in very dry years
like 1919 and 1®it, The goils and topography arve such that no trouble is
experienced from seepage,

The gross area of the project was originally 6000 acres, but this was
reduced in 1922 to 4000 acres. Practically all of this can be irrigated al-
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{though only about half that amount is being irrigated at present. There
are now 16 farms on the project, these falling into about equal groups of
40, 80 and 160 acres in size. There is an opportunity for developing an
equal number of addditional farms, although the new ones would have some-
what less productive soil and there is some question as to whether the
water supply, as developed at present, would be sufficient. Alfalfa and
small grain crops are grown primarily. Some seed peas have been grown
as a cash crop, and potatoes have proven very successful, Yiélds being ob-
tained ave as follows: Alfalfa 2 tons in two cuttings, wheat 20 bushels,
barley 356 bushels, peas 18 bushels and potatoes 100 ewt per acre. Only a
small amount of livestock is kept by the farmers, dairy cows being the
predominating type.

Stockholders of the Jefferson Land and Water Company were the
original promoters of the project in 1914, This group later assumed the
present name. Of the 4000 shares of stock (one share per acre), 2280 are
owned by eastern capital and 1720 shares by local parties. Farms were
divided into units of 40, 80 and 160 acres, most of them fenced hog-tight and
many of them provided with buildings by the company. Nearly all were sold
in the years 1915 to 1917 inclusive at an average price of about $100 an
acre, With the fall of agricultural prices in 1921, many of the farms were
abandoned by those who had purchased on contract. The present assess-
ment for water is $1.00 an acre and taxes average about 60 cents.

Water Users Reservoir Company—This company is successor to the Red
Rock Iyrigation and Reservoir Company, The reservoir is located in the
Centennial Valley along Red Rock River in the extreme southwestern part
of the state, The Oregon Short Line Branch, connecting Butte with Idaho
Falls, traverses the lower part of the valley and affords shipping facilities,
U. S. Highway No 91 follows approximately the course of the railroad.
Lima and Dell are small towns in the Centennial Valley. Dillon, the county
seat of Beaverhead County, is some fifty miles north,

Elevation varies from about 7,000 feet in the upper Centennial to 5,143
feet at Dillon. For the most part, hay is the principal erop grown. Irrigated
meadow pastures comprise a rather large acreage, An abundance of graz-
ing land, in private and public ownership and on the National IForest, lies
adjacent to the irvigated lands. Cattle and sheep ranching is carried on
cxtensively, and for the most part on a large scale basis.

The property of this company consists of a reservoir, located on the
headwaters of the Red Rock River, which stores some 57,000 acre feet of
water. The reservoir was constructed to supplement the normal flow of the
Red Rock and Beaverhead Rivers, along which is loeated about 70,000
acres of irrigated ranch lands owned by individualg, Not all of these land
owners have stock in the reservoir, although the 50 who do, own a gubstantial
part of the irrigated land along the two streams,

The company paid $150,000 for their property, giving a note to cover
the amount, This was to be retired at the rate of $10,000 annually. To
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date, approximately half the principal has been paid. Low prices the last
two or three years have caused some delinquency of payments, although
the situation is not serious. There is no county tax delinquent land in the
project.

West Side Canal Company— The West Side Canal Company project is
located in Madison County on the west side of the Madison River between
MecAllister and Ennis. A branch line of the Northern Pacific Railroad
extends up the valley to Norrig, about 15 miles below the lower end of the
project. A fair highway passes through the valley,

The elevation at this point is veughly 5000 feet. An annual precipita-
tion of about 15 inches oceurs and the frost-free period is about 100 days.
The land is moderately level, heing rather easy to irrigate as far as topo-
graphy is concerned. Soils are largely a gravelly loam with some heavier
soils being found in the lower areas. Because of the gravelly nature of the
soil, a pood deal of water is necessary for successful irrigation. Water is
taken by gravity from the Mudison River and the supply is plentiful, Very
little seepage has occurred although the water table is rather high in the
Jarger depressions,

About 1200 acres of land is irrigated, Water supply and topography
would permit the irrigating of several hundred acres more. Eleven farmers
are the stockholders of this company. Because of the high altitude there is
a decided limit to the crops which can be grown. Alfalfa hay, yielding 2
tons per acre in two cuttings, is the main crop, Oats are grown to some
extent for feed with an average yield of 40 bushels being obtained. Beef
coattle and sheep raising constitute the chief activities in this area and
there is always a demand for feed crops,

One share of stock iz issued for each miners inch of water, It was
originally believed that an inch to the acre was sufficient, but nearly twice
this amount is used on the gravelly soils, The water assessment is 25 cents
an inch annually, making the per acre charge about 50 cents. Taxes average
60 cents an acre additional.

Companies and Associations—South Central Area

Big Ditch Group

This group of three ditch companies, the Big Ditch Company, the High
Ditch Company amd the Snow Diteh Company arve so clogely related that it
in impossible to consider them in all their phases as separate units. The
Big Diteh diverts water by gravity from the Yellowstone River at a point
T miles west of Park City in Stilbwater County, It extends east from here
down the north side of the Yellowstone nearly to Billings, in Yellowstone
County. At a point sbout H miles vast of Park City, the High Ditch diverts
water from the Big Ditch by gravity and continues eastward, lying approxi-
mately midway between the diteh of the Cove District and the Big Ditch.
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The average distance from the High Ditch to the Cove ditch on the north and
to the Big Diteh on the south is approximately half a mile. At a point about
8 miles west of Billings, the Snow Ditch diverts water by gravity from
the Big Ditch. It extends in a southeasterly direction for three or four mileg
and then forms two forks, one of which continues cast for some three miles
and the other nearly south for about an equal distance. There is a total of
approximately 85,000 acres of irrigable land under this system of three
ditch companies,

The history of this system of ditches i interesting. In 1882 the Min-
nesota-Montana Land and Improvement Company built the present Big Diteh,
In 1900 the Big Ditch Company was vrganized to purchase the ditch. I, D,
0'Donnell, often veferred to as the “father of irrigation in Montana,” was
the first supervintendent. In 1898 the High Line Canal Company was granted
5 20-year charter, and immediately begun construction of the High Line
Canal. In 1928 the name was changed to the High Diteh Company. About
1902 the Snow Lateral Ditch Company was organized and the Snow Ditch
constructed. In 1928 this company changed its name to the Snow Diteh
Company.

Of the 35,000 acres of irrigable land in this system, 25,000 are served
by the Big Ditch Company and approximately 5,000 acres by each of the
other two. Water has been plentiful for the most part, but to insuve it being
a certainty, a concrete skeleton dam with removable wooden flash boards
was built aeross the Yellowstone River just below the headgate a few years
ago. There is no question now about getting an adequate water supply
under this system. The soils found in the three projects are practically the
same For the most part they grade from a silt loam to a heavy clay loam,
although there are aveas of a lighter sandy type and still others which might
be classed as gumbo, Secpage has oceurred on all three units, The least
difficulty has been experienced under the IHigh Ditch, while the greatest
seepage has occurred under the Snow Diteh which has not only the problem
of its own sub-surface water, but that of the High and the Big Ditches,
gituated above it. IMor the most part, drainage works have been constructed
as seepage developed, so most of the arca elfected has been virtually re-
claimed.

Although the finances of these project wore kept separate, the financial
organization is closely inter-related. The Big Diteh Company has 6400
shares with a par value of $10. They are held on a basis of 32 shares re-
quiring 2 inches of water per share for each 160 acres, The annual oper-
ating and maintenance charges arve about $96 on 160 acves, or 60 cents per
acre. The indebtedness of this company, when considered on an acre basis, is
practieally negligible. The High Diteh Company has 2250 sharves at $10
par value. A farmer under this diteh is required to hold one share of Big
Ditch stock for each shave of High stock, ach High Ditch Company share
represents 1 inch of water. His combined annual assessments for the two
is about $225 on 160 acres of $1.40 per acre, There is no indebtedness against
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this project, and, in fact, the company has some surplus, The Snow Ditch
has 600 shares with a par value of $10. A farmer on this project must
have 32 shares of each Big Diteh and Snow stock, each of which represents
2 inches of water per shave, for 160 acres. His combined assessments per
year average $160 or $L.00 per acre. The company has no indebtedness.
Taxes vary somewhat in different parts of all three projects, but the average
assessment is 50 mills and the annual tax per acre about $2.00.

These are amongs the ollest irrigation projects in Montana., Agricul-
ture is highly developed and the system of farming pretty well established,
Sugar beets and beans are the leading cash crops, with alfalfa being grown
extensively. Small grains are incorporated in the cropping system, but are
used primarily Tor feed,  Although yields vary, the following are an approxi-
mately avervage: beets 16 tons, heans 15 ewt,, alfalfa 4 tons from three cut-
tings, wheat 5 hushels, barley 45 bushels, and oats 60 bushels. Conseder-
able dairying iz done aml beef cattle and sheep are kept in rather small
units on most farms.  Considernble winter feeding of beef and sheep is
being done to utilize farm grown feed erops, tops and by-products readily
obtainable from the factory at Billings. Theve are 350 stock holders under
the Bip Diteh, 125 under the High Diteh and 25 under the Snow Ditch.
Farms vary considerably in size, from § acres to 480 acres, with an average
of about 70 acres per farm,

The main line of the Northern Dacific Railroad traverses the entire
project, The Chiecago, Rurlington and Quincey comes in from the north at
about the middle of the project and extends east to Billings. The Yellow-
stone Trail, a Federal Highway, is not more than two miles from any farm.
Billings, the third largest eity in Montana, with a population of 16,000 is
the principal market and trading center. At this place is located the factory
of the Great Western Sugar Company, a number of excellent creameries,
a vegetable cannery and a market for other farm produce,

Big Horn Low Line Canal Company--The project of the Big Horn Low
Line Canal Company begins about § miles north of Hardin, in Big Horn
County and extends north along the Big Horn River for about 10 miles., A
branch line of the Chicago, Burlington and Quiney railroad between HMardin
and Foster, serves the projeet. U, 8, Highway No. 87 eonnects Hardin with
Billings at a distanee of 50 miles, Hapedin, with a population of about 2000
is a local market for many farm products, There is a bean growers associa-
tion located at this place. Sugar bects are shopped to the plant of the
ITolly Corporation at Sheridan, Wyoming, about 95 miles south,

A weather revording station is located at Foster which is at the lower
end of the project. The elevation herve is 8800 feet and the annual precipita~
tion just under 11 inchea. The last killing frost in the spring oeccurs about
May 20 and the fivat killing frost in the fall about September 16, giving a
frost-free period of approximately 120 days. Soils toward the upper end
of the project are mostly a moderately heavy clay loam. Toward the lower
end they arve lighter, varying from a silty loam to & loam., There has been
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considerable seepage but some drainage has been effected. Water is taken
by gravity from the Big Horn River. The supply is ordinarily plentiful,
although in the dry summer of 1931 a temporary dam had to be built to
divert the necessary water.

A gross area of 10,000 acres is included in this project. About 7500
acres of this is being irrigated. There are 55 farms on the project having
an average irrigated area of something like 120 acres. Sugar beets and
beans ave the principal cash crops, with alfalfa and small grains being grown
rather extensively for feed. Beets yield 11 to 15 tons, beans 12 to 15 cwt,
alfalfa 3 tons in 3 cuttings, wheat 30 bushels, barley 45 bushels, and oats
60 bushels. Some dairying is carried on and considerable other livestock is
kept on farms. Winter feeding of livestock from adjacent ranges is carried
on rather extensively,

Orginally 10,000 shares, with a par value of $12.50 were issued. About
25 per cent of these shares, representing water rights on the seeped and
generally poor lands, have been recalled. The project has only a negligible
indebtedness. Opration and maintenance charges average 60 cents an acre
and taxes about $1.15 an acve. There is very little tax delinquency on the
project.

Big Timber Carey Act Project—The Big Timber Carey Aet Project
lics on the bench above the Yellowstone River, beginning about 6 miles
north of Big Timber in Sweet Grass County, and extending north and east
some 16 miles. Big Timber, with a population of 1300 is the post office and
shipping point. The main line of the Northern Pacific railroad passes
through Big Timber. The Yellowstone Trail follows the Yellowstone Valley
approximately paralleling the railroad.

The elevation of this project is approximately 4500 feet and the annual
precipitation averages nearly 15 inches. The frost-free period is about 120
days. Topography is rolling, with some rather level benches. Soils are a
moderately dark loam to clay loam with gravel and rock outerops occurring
frequently. Water is taken from Big Timber and Sweet Grass Creeks, the
natural flow being supplemented by two large storage reservoirs. About
50 miles of canal is constructed.

This project was developed by the Glass-Lindsay Land Company in
1912, Originally there were 6500 acres of Carey lands included, the re-
mainder being private land most of which was controlled by the company.
Of the 17,000 acres of land included, about 10,000 acres are susceptible of
irvigation. Approximately half thig acreage has been developed and ig now
being irrigated. There ave 35 farmers actually using water. Undeveloped
land is being rented for grazing purposes either to farmers on the project
or to neighboring ranchers. Tarming heing carried on is of the extensive
type, with grain crops, alfalfa, and native hay utilizing most of the acre-
age. Alfalfa yields about 214 tons in two cuttings, wild hay 1 ton, wheat
30 bushels, barley 40 bushels, and oats 50 bushels, Some livestock is being
kept by the farmers but the project is not being utilized to the best advan-
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tage. The water charge is approximately $1.00 an acre and taxes average
about 90 cents,

Billings Bench Water Association—The Billings Bench Water Association
is successor to the Billings Land and Irrigation Company, a Carey Land
Act DProject, undertaken in 1903, This projeet, originally embodying an
area of 13,000 acres, of which 15,000 acres was Carey Act land, was claimed
to have an irrigable area of 17,000 acres. At the present time the project
includes 23,500 acres, of which 19,000 is clagsed as irrigable and is actually
being irrigated. The lands under this system begin on the bench immedi-
ately north of Billings and extends north and east a distance of aproximately
25 miles.

Topography of the area is even, with sufficient slope to facilitate irri-
gration.  Soils vary from loam to gumbo, with silt loam of good productivity
predominating. The heavier soilz underlaid with shale have developed con-
siderable alkali in recent years, High water table and seepage have caused
a good deal of trouble, and although considerable draining has been done,
more remaing to be done, particularly toward the lower end of the project.
Water is taken by gravity from the Yellowstone River near Laurel, The
supply was adeguate even during the extremely dry summer of 1931,

To date approximately 3R15,080, or just under $40 an acre, has been
expended in this project. The present indebtedness is $172,000 or about
20.00 an acre. Originally 23,500 shares of stock with a par value of $20
were issued,  There are now outstanding 18,000 shares, or one share per
acre actually irvigated, The assessmoent in 1931 wag $2.50 although it is
ordinarily only £2.00, Of this $1.60 is for actual operation and maintenance,
while the balance iz for enlargements, sinking fund and interest, Taxes are
approximately $1.00 an acre in addition. There is very little delinquency
in payment of either taxes or water charges,

There are 219 farms on the project, of which 256 are operated by the
swner, Great variation in =size is found, but the average is 64 acrey of irri-
gable land per farm. Agriculture is highly developed and well diversified.
A census taken hy Trustees of the association in 1031 showed the greatest
aereage being devoted to alfalfa, with pasture, beans, sugar beets and
wheat following in the order named, Truck crops are also grown to quite
an extent. Yields obtained mve about as followa: Alfalfa 3 to 4 tons in
three cultings, beans 15 ewt., beets 14 tons, wheat 30 bushels, barley 45
bushels, oats 55 bushels, lrrigated pastures have a carrying capacity of as
high as two mature animal units per acre over a 1d0-day period, Dairy
cattle outnumber sil other livestock although many beef cattle and sheep
are brought to the farms and fed during the winter months, The accessi-
bitiey of beet by-products to supplement farm-grown feeds encourages this
practice.

For data on climate, markets and transportation refer to the Big Ditch
group on page 87,
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" Canyon Creek Ditch Company—The Canyon Creek Diteh' Company- pro-
ject is located on the north side of the Yellowstone River running two miles
west of Laurel to the city limits of Billings. Topography is even. The
soils are brown in color, and grade in texture from a loam to a clay loam.
Water is taken by gravity from the Yellowstone River at a point about
two miles west of Laurel. The supply is always plentiful. Some seepage
has occurred, but drainage systems which have been installed, have corrected
this difficulty.

Eight thousand ‘acres of irrigated Iand is embodied in this system. This
land is in 90 farms, which means that the average irrigated acreage per
farm is just about 90 acres. Agriculture is very well developed on the pro-
ject. - Sugar beets and Great Northern beans are the leading cash crops
grown. Beets yield an average of 15 tons and beans about 17 ewt. per acre.
Alfalfa hay is grown on a substantial acreage, giving an average yield of
4 tons per acre. - Small grain crops are grown largely for feed and their
vields are above the average of the state for irrigated land. A considerable
amount of diversified livestock is kept on the farms and some winter feed-
ing of outside cattle and sheep is done.

The Canyon Project was developed in the year 1884. The stock has a
par value of $10, and 2000 sharves are outstanding. The indebtedness at
present is about $3 an acre, a negligible amount on land of this productivity.
Water assessments average $1 an acre. Delivery is made only out of the
main canal, the farmers being required to construct and maintain their own
lateral system. Taxes are about $2.10 an acre on an average.

Data relative to markets, transportation and climate are the same as
given for the Big Ditch Group on page 87.

Grey Eagle Ditch Company—The Grey Eagle Ditch Company project is
located just south of Billings in Yellowstone County. It was developed in
the late nineties and includes 1300 acres, all but 150 acres of which is being
irrigated at the present time. Water is taken from the Yellowstone River
by gravity, the canal being only seven miles long. The supply is adequate
at all times. Soils are a loam to silt loam and are highly productive, Only
200 acres have ever been troubled by seepage and that has all been reclaimed
by drainage. i )

Shares representing water for ten acres eaéh, and numbering 132, have
}jeen issued at. a par value of $10, - The company has"no indebtedness what-
ever and almost mo. delinquency in payments. Operation and maintenance
charges per acre vary from 35 cents to $1.00 .4 year with 45 cents as an
average. Taxes are about $3.00 an acre.

" There are 70 farms on this project varying 'in size from 8 to 70 acres.
An intensive type of farming is practised. Sugar beets, giving an average
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yield of 17 tons, are the principal erop. Beans are not grown to any extent
pecause local conditions seem to resnlt in the excess growth of vines at the
expense of yield, Alfalfa, which is grown to some extent, yields about b
tons in 4 cuttings. Truck gardening is done on mearly all of the farms.
Dairy cows and poultry are the principal livestock kept on the project.

For data on climate, marvkets and transportation, refer to the Big Ditch
Group on page 87.

Park Branch Canal Company—Land included in this project lies up the
vellowstone River about 20 miles south and west of Livingston, in Park
County. Although Livingston with a population of 5300 is the principal
trade center, and offers a loeal market for some farm products, there are
several shipping points near at hand. The Livingsten-Gardiner branch of
the Nortliern Pacific railway traverses the project. Federal Highway No.
a7, an excellent surfaced road, makes casy travel by car either to Livingston
or to Yellowstone Park, 50 miles to the south.

An average clevation of 4000 feet obtaing in this area. Annual pre-
cipitation is just under 15 inches, while the frost-free period averages about.
100 days, The soils are dark in color and the better areas vary from a loam
to clay lnam. A considerable acrenge of both stony and gravelly land is
also found. Water is taken by pgravity from the Yellowstone river. The
main diteh, 11 miles in length, is too small to carry the necessary water,,
and sinee it passes under the railroad grade eleven times, the cost of en~
Iarzing would be extremely great.

Although 3400 acres eould he irvigated in this system, only 1000 acres
are actually irrigated beeause of the water shortage just mentioned, There
are only geven farmers in this company, three of which have more than 80%
of the stock. The irrigated land averages well over 100 acres per farm,
and varying amounts of non-irrigated land are owned in addition. This is
encouraged by the feed erops which can be produced here to supplement
the excellent grazing on the nearby moothills and in the National IMorest.
Alialfa yields about 212 tons in two cuttings, and timothy and clover about
134 tons. Small grain crops for feed yield moderately well.

Development of this project took place in 1894, Two hundred and fifty
shaves with a par value of $100 cach were sold, No specified amount of
water is represented by stock, but available water is distributed portion-
ally between the stockholders. Work of mainfaining the ditehes is largely
done hy the memhbers of the company. The average yearly assessment
is less than 50 cents an acre. Taxes ave ahout 60 cents additional,

Rancher Ditech Company—This project is located immediately west of
Hysham in Treasure County, It is traversed by the Federal highway, Trail
No. 10, and also by the main line of the Northern Pacific Railway, It is
approximately 80 miles cast of Billings, where there is located the factory
of the Great Western Sugar Company. Billings also provides a convenient
market for beans and other products.

The altitude of this project is about 2700 feet. At this clevation the
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last killing frost in the spring occurs about May 1 and the first killing frost
in the fall about September 25, giving a growing season of approXimately
186 days. The annual precipitation is about 14 inches. The surface of the
land is quite level, making irrigation easy for the most part. The soil is g
good quality silt loam. Water is taken by gravity from the Yellowstone
River and the supply is adequate since the installation of a dam in 1931,
Seepage is not a factor.

At present there are 40 farms on the project varying in size from 4¢
to 500 acres, although the most common size is about 80 acres. Alfalfa and
beets are the prineipal crops, with small grainsg being grown to some extent
for feed, Beets yield about 15 tons, alfalfa 3 tons, wheat 40 bushels, barley
60 bushels and oats 75 bushels. Considerable livestock is kept on the project.

This project, embodying 4,260 acres classed as irrigable land, was
organized in 1904, Shares with a par value of $10.00 were sold for ecach
two acres of irrigated land. The per acre cost of construction was very
low and the company is virtually out of debt. Annual assessments for
operation and maintenance average abhout 50 cents a year and taxes are
about 76 cents an acre.

Shields River Ditch Company—The holdings of the Shields River Ranch
Company lie just north of Wilsall in Park County. A branch line of the
Northern Pacific Railroad conneets Wilsall with Livingston to the south.
Federal Highway No. 87 facilitates travel by car,

The average elevation of the irigated land is about 5300 feet, Annual
precipitation is around 16 inches and the frost-free period averages about
90 days. The topography is rather uneven. Approximately half the irri-
gable acreage is in the valley of the Shields River, while the remainder is
bench land west of the river. Soils on the bench are a gravelly clay loam
and those in the bottom ave silt loam. The color of the soils is dark and
they are productive for crops which are adapted to the short growing season
found at this altitude. Water is taken from the Shields River and carried
by an eight mile canal over the project, The company has been decreed
about 10,000 miners inches although the full amount is seldom available.
The water supply is ample for the amount being irrigated at present.

There are 14 farms purchasing water from the company. All of these
are larger than 640 acres. Of this amount there is from 100 to 300 acres
irrigated. Hay is the principal erop produced. Alfalfa yields about 2 tons
in that many cuttings and timothy and clover in the bottoms yields about
the same amount. Some small grainsg are grown for feed, but the acreage
produced under irrigation is small. Some cattle, sheep and dairy cows are
kept by farmers at present, but more of the hay is sold and shipped out than
is actually fed on the farmsa, Enhanced by the nearness to cheap grazing,
it would seem that all of the feeds grown on the project could be utilized
to better advantage by feeding more eattle and sheep in the area where it
is produced. Assessments for water are only about 25 cents an aere annually.
Taxes average about 85 cents a year,

:
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Development of this irrigation project took place about 1910. Of the
10,000 acres owned by this company, 2,600 acres are classed as u'ngable
and about 2000 acres are actually being irrigated. The company is anxious
to subdivide its holdings into units of an economic size and sell to 1nd1v1dua1
farmers.

Suburban Ditch Company—The Suburban Ditch Company prOJect is
located just southwest of Billings in Yellowstone County. This project, in-
cluding 1200 acres, practically all of which is irrigated, was developed prior
to 1900. Water is taken by gravity from the Yellowstone River and con-
veyed through a canal only a few miles in length. The supply is adequate
at all times. The soil is a loam to silty loam and is very produective. Less
than 100 acres have been troubled by seepage and this has been completely
reclaimed by drainage.

Shares with a par value of $10 have been issued fo1§ each two acres,
making a total of 600 shares. The company has no indebtedness. Opera-
tion and maintenance charges have averaged 75 cents an acre over a period
of years. Taxes are about $1.15 an acre.

There are 75 water users on the project. Their acreage varies from a
few city lots to one ownership of 240 acres. An intensive system of farming
is practised with sugar beets and truck crops utilizing most of the acreage..
Beets yield about 15 tons per acre. Very little livestock except dairy cows
and poultry is kept. i

For data on climate, markets and transportation see the general dis-
cussion of these points for the Big Ditch Group, page 87.

Two Leggin Water Users Association—This project is located in Big
Horn County, most of the land irrigated being north of Hardin. The main
canal is a high- line ditch, lying above and nearly parallelmg that .of the
Big Horn Low Line Canal Company. The canal, however, extends about 6
miles farther north and east than does that of the latter project. Market-
ing and transportation facilities are the same as for the Big Horn Low
Line Canal Project previously discussed, on page 89. Climatic conditions
are also the same. ‘ o

Soils of the project are largely a dark brown loam to silt loam, with
some areas of heavier clay loam. The entire project is underlaid with gravel
at a depth from 6 to 10 feet. Water is taken by gravity from the Big Horn
River. The right is a very old one and an adequate supply is assured by a
low dam across the river just below the headgate. Considerable seepage
has oceurred but this has virtually all been reclaimed by drainage.

A gross area of 20,000 acres is included in the pro;ect plactlcally all
of which is heing irrigated. There are 158 water users in the association.
A pood deal of variation occurs in the size of farms, but there are very.few
small holdings and the average size is around 120 acres of irrigated. land.
Many of the farms have dry land in connection. There is no -established
system of farming followed, although sugar beets and beans constitute the
principal cash crops. A large acreage is devoted to alfalfa hay and small



96 .., . MONTANA EXTENSION SERVICE

grains for feed production. Yields being secured average as follows: Beans
12-to 15 cwt., beets 11 to 15 tons, alfalfa 3 tons, wheat 30 bushels, barley 45
'bushels, and .oats 60 bushels, A great deal of livestock is kept on the farms.
Dairying has a prominent place, while beef cattle and sheep are either kept
on the farms or brought to the project for winter feeding.

No shares of stock are issued, but each owner under the system has
a deed representing his right to water which appertains to the land. The
average assessment of the association is 80 cents an acre for water. The
taxes on this land average about $1.00 an acre.

Waco-Custer Ditch Company—The project of the Waco-Custer Ditch
Company is situated on the south side of the Yellowstone River about mid-
way between Billings and Forsyth. The town of Custer is the principal
shipping point. The main line of the Northern Pacific Railway extends
the full length of the project as does also the Yellowstone Trail. Billings
is the principal market for farm products in this area,

The altitude at Custer is 2749 feet. Frost-free period is usually about
1385 days, while the annual precipitation is about 14 inches, The soils are
largely a heavy silt loam of good productivity. Water is taken by gravity
from the Yellowstone River. Since the construction of a dam nine years
ago the supply has been adequate throughout the season. Some seepage
has occurred but no drainage system has been installed,

This project was completed in 1908. Of the gross area of 4200 acres,
8000 -are classed as irrigable and are being irrigated at present. Water is
delivered to 85 farms. These vary somewhat in size but average from 80
to 100 acres. Alfalfa and sugar beets are the principal crops, with beans
and small grains being grown to some extent. Beets yield 13 to 15 tons and
alfalfa hay 8 tons in three cuttings. The few beans which are grown yield
from 12 to 16 cwt. per acre. Livestock are not kept extensively, although
nearly every farm has a few milk cows. Some feeding of outside livestock
is done during the winter months.

Stock in this company was originally issued on the basis of one share
for each two acres of land. The present outstanding indebtedness is $651,000
or $17.00 per irrigable acre., The company recently refunded its debt by
issuing bonds which will mature serially from 1935 to 1950. Per acre assess-
ments are now $2.50 of which 80 cents is for operation and maintenance.
The company does not maintain a lateral system but delivers only out of
the main canal. Taxes are about $1.25 an acre additional.

Yellowstone Valley Irrigation Company—Land lying adjacent to the
city of Livingston in Park County is irrigated by this company. A good
local market is available for milk, poultry products and vegetables. Living-
ston is a division point on the main line of the Northern Pacific Railway.
Excellent highways extends in all four directions from this point.

The elevation at Livingston is 4500 feet, the annual precipitation is
just under 15 inches and the frost-free period is about 115 days. The land
lies fairly level so that irrigation is not difficult. Considerable gravelly soils
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are found on the project although the predominating type is probably clay
loam underlaid with gravel. An ample supply of water is diverted by
gravity from the Yellowstone River, '

This project was developed in 1901 by private individuals who purchased
the land, made water available for it and offered it for sale. Two thousand
acres is owned by the company but only 1100 acres is considered irrigable.
Of this, about 800 is actually irrigated. With a few exceptions the farms
are small diversified tracts operated by people who depend upon other sources
for the greater part of their income. Dairying, poultry raising and garden-
ing predominate, with alfalfa and some small grains being grown for feed.

The company has an indebtedness of about $30,000 and the property
was recently taken over by the mortgagee, a banking firm in St. Paul.
Their plan for disposal has not yet been announced. The annual charge
for water is $1.50 an acre and taxes are about $1.20 an acre. .

Part VI---Statistical Information

TABLE—1

Acreage Irrigated In Montana As to Type . of Project
(Data From 1930 Census of Irrigation in Montana)

Acreage Irrig. in ’30 Acreage Irrig. in ’20
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Type of Propect ~ Amount <A 4 AR wE
Individual and partnership 885,274 56% 976,615 58% —9.4%

Cooperativg ; i 418,362 : 26 393,257 23 6.5

Irrigation District _ 83,870* 5 - 85,153 2 138.6

Carey Act - =y 10,000 1 54,771 3 —81.7

Commercial " 22,375 g 34,115 2 —844

U. 8. Indian Service 75,844 5 98,887 —6 —23.3

U. 8. Reclamation Service 98,327 .6 88,291 b 114

State .- .. . 80, 20 — i -
TOTAL ~  °~ "1,594912 ' 1,681,729 C —5.2%

*This is exclusive of -districts' organized .on Fedéral Reclamation projects.



TABLE—2 :
Acreage, Per Acre Indebtedness and Overhead Costs Per Acre for Montana Irrigation’
' Districts’ Which Have Been Developed

& .- rige Indebtedness- .. - Annual
@ | P eES : °
) ° o K} Assessment &
n i s - & . Per Acre  wu <
a ,f‘.? 9“3 o= B = 000 g -

District Location & H & E 4 8 SE< 0&M Other §§ Remarks
Ashley Lake Xalispell 25,000 1,640 1,300 $ 32,000 $19.50 $1.40 $2.10 $ .50  Much delinquency.

Big Hole Wisdom 9,622 8,500 None 287,000 34.00 None made N e ver operated. Too
- little water. Nearly all
Big Horn- " tax delinquent.

Tullock Big Horn 1,597 1,050 300 97,487  93.00 .60  Co. took tax title 1928
Bitter Root Hamilton 25,000 18,460 15,000 750,000 40.50 150 2,50 .80 Fed. Govt. loan in 1931.
Blodgett

Creek Hamilton 1,911 1,900 1,900 0 0 10 0 1.10
Box Elder Hysham 1,200 1,000 1,000 73,6562 73.65 3.00 0 75  Tax title—resold by Co.
Buffalo ‘

Rapids Miles City 4,000 3,200 1,000 128,000 46,80 1.00 Nodata .95 Tax title mostly.
Bynum Bynum 32,462 21,201 16,000 1,180,000 55.70 40  3.60 .35 ‘Payments delinquent .
Canyon since January 1931.

Creek Hamilton 1,500 1,200 1,000 5,200 4.35 25 .50 .95 Protesting $3500 bonds
Cartersville Forsyth 12,000 8,000 6,000 320,000 40.00 1.00 2.40 .75  Once readjusted.
Charlos Como 1,000 750 750 300 40  1.00 .50 .75
Chestnut

Valley Cascade 4,500 4,000 No data 140,000 35.00 .75 Nodata .90 Co. took tax title 1930
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Clinton

Clinton
Columbus Columbus
Cove Billings
Danford Laurel
Glen Lake Eureka
Hammond Forsyth

Judith Basin Danvers

Lockwood Billings
Lomo Hamilton
Mill Creek Hamilton
Missoula Missoula
North

Sanders Hysham
Red Lodge-

Rosebud Luther
Sunset Stevensville

Tongue and Yel-

lowstone Miles City

Upper Glen-
dive-fallon Fallon
Victory Dist. Custer

‘Whitetail
Yellowstone

‘Whitehall
Forsyth

1,000
1,500
5,750
1,200

4,300
4,000
4,300
2,600

940
2,224
3,100
5,000

20,000
3,025

11,155
6,120
3,000

5,000

©10,000

800
1,300
5,750
1,200

(2,650)
4,000

3,500
3,600
2,600

800
2,000
3,100
3,500

9,758
2,800

9,700
4,210
2,800
3,000
7,500

600

4,000
1,200

1,000

3,000
1,500
2,600

750
2,000
3,100

500

1,000
2,300

9,000

15,000
101,000
262,500
0
(10,000)
139,881

106,500
174,442
73,500
0
5,000
6,000

155,000

440,000
24,000

144,302

150,000

Few hundred 52,000

900
- 500

120,000
365,000

*40.00

18.75 B0 270 1.00
78.00 1.00
45.60 2256 5115 1.00
.0 S50 250  1.00
(4.00) (2.00)
35.00 4.50 .50
3040 175 250 1.30
48.50 .65
28.26 3.50 450 1.00
0 .05 0 .80
2.50 .10 .95 .95
1.95 J0 195 2385
44.25 .55
45.00 (4.50) 1.25
8.60 1.60 40 95

14.90 (3.00) .85
85.60 None since 1924 .80
18.50 None since 1928

- ‘None

4870 - 1.50 4.10

1.20

Co. has taken tax title
Rather heavy deling.
Excellent condition
Figures in paranthasis
show present status
since reorganizing
Refinanced in 1927
Co. has taken tax title
Some bonds in default
Only for collection.
Excellent condition
Suburban settlement

Co. has taken tax title
to nearly all
Refinancing at present

In good condition

In good condition

Hasn’t operated for
several years
Land nearly all tax
delinguent
Never completed.
Refinanced in 1928
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TABLE—3

Summary of Financial Hxstory of Montana Irrigation Districts Which Have Been ﬂevelolled i s

D15pos1t10n of Bonds

Bondholders purchased

“and are operating
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-~ District ae s 2 3 & = ES Remarks
Ashley Lake ;- 70,000 39,000 None None § 31,000 No data $ 1,000 Water supply only re-
b o cently made.adequate.
Big Hole L. 180,000 0 1,500 - None - None - 128,500 Nearly all No data  Co. now taking tax title:
Big Horn-Tullock 75,000 None None None 75,000 No data 22,487  Co. took tax title 1928
Bitter Root ©:$: 659,500 $23,000 - $477,375 159,126 Seeremarks  None None Fed. loan of $750,000 in
o ol 1931 includes refunding
o , ce , ] , $477,375.
Blodgett Creek 20,000 20,000 Nome . None None None None . o e 7
Box Elder 65,000 2,000 . None None - 63,000 No data 10,652 Co. took tax title and
S - 5 . has resold most of land
Buffalo Rapids 123 500 None None None 123,500 - 21,000 26,354  Co. has taken tax title
5 5 e ‘ " - to nearly all land in dist .
Bynum 1 000 ,000 None None None 1,000,000 45,000 None Interest for 3- years in;‘
3 =5 3 o J : default.
Canyon C‘reek 20,000 16,500 . None None . 3,500 3,500 1,700  Protest bond payment
‘Cartersville - 335,000 None No data 15,000 320,000 No data None Refunding issue in 1927 ;
Charlos None . None None None None None 320 4 }
Chestnut Valley 140,000 None None None 140,000 140,000 None valid Co. took tax title 1930.



Clintun 28,000
Columbus 101,680
(Cove $00.000
Danford 14,1304
Glen Lake 161,500
Hammeanid 124,040
Judith Bavin 165,400
Lockwood 162,000
Lomo None

Mill Creek 25,0600
Missoula Nane

North Sanders 155,000
Red Lodge-Rosebud 418,060
Sunset 29,000

Tongue & Yellowstone 255,000
Upper Glendive-Fallon 150,000

Vietory 52,000
Whitetail 113,000
Yellowstone 400,000

e
None

37,500
149,660
36,500

4,500

2,000
70,500
None
20,040
None
None
None

3,000
41,000
None
None

None
None

None
Nune

None
Nane
None

40,000
None
Nane
Nuone
Nune
None
104,000
None
None
None
None
None

None
350,000

None
None

Nane
None
Nune

23,000
None
None
None
Nong
None
None
None
None
None
None
None

None
50,000

13,060
101,000

2072 500
Nune
125,000

ai,500
10. 40
21,500
Nune
3,000
None
155,000
415,000
17.0460
145,000
156,000
92,000

113,000
350,000

Nune
101,000

25,000
Nene
No data

No data
No duta
16,500
None
None
None
No data
Since 1927
None
None
None
No data

No data
None

None
No data

None
Nune
14,8581

10,080
16,442
42,000
Nuone
None
6,000
No data
29,000
7,000
202
No data
No data

7,000
15,000

Tax title to most of
land,

Now refinancing
Refinanced. Bonds
eancelled.

£10,000 in warrants
outstanding.

Bond holders operating
Refinanced in 1927
Co. has taken tax title
Plan to refinance
Only for collections.

Co. has taken tax title
Now refinancing

Not operating.

Nearly all land tax de-
linquent. Not operating
Not operating

All warrants and
$50,000 bonds cancel-
led in 1928.
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TABLE—4
Acreage, Per Acre Indebtedness and Overhead Costs Per Acre for Montana Irrigation Districts Organized
on United States Reclamation and TUnited States Indian Service Projects

Indebtedness |
2 90
58
= = [o1] 0 < @
5 & 03 7 Bdy o3
g2g Hg SHg EF _be d48 8T
District Location ¢ 4 HEd HE AS SLES0&M Other g Remarks

'U. S. Reclamation

Alfalfa Valley  Chinook 4,050 3,633 2,200 $ 30,000 $3.30  $(2.63) $ .50 Additional $14.05 owed
Federal Government
Fort Bellmap Chinook 9,000 3,324 3,000 77,000  20.00 (2.88) 50  Additional $14.05 owed
Federal Government
No separate distriet in-
debtedness. Entire amt.
owed Federal Gov't
No separate district in-
debtedness. Entire amt.
owed Federal Gov’t.
No separate district in-
debtedness. Entire amt.
: owed Federal Gov't
Harlem Harlem 12,770 8,918 7,641 109,955 12.30 (2.88) 50  Additional $14.05 owed
Federal Government
No separate district in-
debtedness. Entire amt.
owed Federal Gov't

Fort Shaw Fort Shaw No data 13,302 7,500 — 34.68 .85 * .50
Glasgow Glasgow 19,995 10,506 6,031 — 57.00 (3.33) .40

Greenfield Fairfield 128,840 90,206** 23,928 — 90.00F .65 = 30 -

Huntley Huntley 32,500 30,000 22,000 — 140 to 68 1.50 * 126

g0L
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Lower Yellowstone Sidney

Malta Malta
Paradise Valley Zurich
Zurich Zurich
U. S. Indian Service
Flathead Ronan
‘Joeko: Valley Arlee

' Mission St. Ignatius

58,321
58,671

11,548
12,217
80,000
- 6,332

13,133

47,450
25,031

7,017
7,145
70,000

6,332

12,000

31,000 -— 66.00§ 1.13 * 90
14,358 — 57.00 (3.23) 40
4785 103,000 14.65 (2.60) .50
4,775 267,555 37.50 (4.88) .50
40,000 — 65.00 75 2% % .50
of con-
struction
cost :
5,000 — 40.00 .50 to $1.47 6O
8,500 —_ 65.00 S5 2% % .50
of con-
struction
cost

No separate district in-
debtedness. Entire amt.
owed Federal Gov't
No separate district in-
debtedness, Entire amt.
owed Federal Gov't
Additional $14.05 owed
Federal Government
Additional $14.056 owed
Federal Government -
No separate district in-
debtedness. Entire amt.
owed Federal Gov't

No separate distriet in-

. debtedness. Entire amt.
- owed Federal Gov’t

No separate district in-
debtedness. Entire amt.
owed Federal Gov’t

* Construction charge is payable annually to the Federal Government at the rate of 5 per cent of the average gross

crop value during the past ten years.
** Only half of present irrigable acreage now equipped with canals and structures for irrigation.
Cannot be determined until const ruction program completed.
§ Includes future drainage cost. Applicable to all but Class 5 land.
++ The construction charge is to be paid in 16 installments without interest. The first five payments are each to be

5 per cent of the cost, while the remaining eleven pay ments are each to be 7 per cent of the total cost.

+ Tentative estimate.

No interest is charged on deferred payments.
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TABLE—5

Comparison of Annual Water'As_sessments Per Acre Made By Irrigation'
Companies and Irrigation Districts '

Irrigation Districts

- Less than $1.00

$1.01 to $2.00

" $2.01 to $3.00

$3.01 to $4.00

More than $4.00

18 per Cent

23 Per Cent .

13 Per Cent . 23 Per Cent - 23 Per Cent
Irrigation Companies
: & More than 10c but ; 3
10¢ or less less -than 26e¢ 26¢ to 50¢ 5lc to $1.00 ‘More than $1.00
© 10 Per Cent 28 Per Cent 16 Per Cent 28 Per Cent

18 Per Cent

¥0T.
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